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REPORT  OF  THE  SUPERINTENDENT  OF  THE  OBSERVATORY  TO  THE  CHIEF  OF 

THE  BUREAU  OF  NAVIGATION. 


United  States  Naval  Observatory, 

Washington^  October  23,  1877. 

Sir:  In  compliance  with  the  instructions  of  the  Bureau  of  the  nth  instant,  I 
have  the  honor  to  submit  a  report  of  the  operations  of  the  Naval  Observatory  for  the 
past  year. 

transit  instrument  and  mural  circle. 

During  the  year  Prof.  M,  Yarnall  has  been  engaged  in  observing  with  the  Ti'ansit 
Instrument  and  the  Mural  Circle,  observing  alternately  with  each  instrument  such 
star-places  as  were  deemed  necessary  to  complete  the  catalogue  of  1 845-1 871. 

The  methods  of  observation  and  reduction  have  been  such  as  were  used  in  past 
years,  and  it  is  hoped  that  a  second  and  more  perfect  edition  of  this  catalogue  \w\\\  be 
published  in  the  course  of  the  coming  winter  and  spring.  The  catalogue  embraces 
all  the  observations  made  in  the  Observatory  with  tlie  old  instruments  by  all  observers, 
and  forms  an  epoch  in  the  annals  of  the  Observatory.  His  time  has  been  completely 
employed  in  these  observations  and  in  the  reduction  of  the  stars  from  the  epoch  in 
each  year  to  that  of  i860,  the  epoch  of  the  catalogue.  He  has  been  assisted  during  the 
year  by  Lieut.  E.  W.  Sturdy,  whose  valuable  services  he  takes  pleasure  in  acknowl- 
edging. Mr.  D.  P.  Todd  was  kind  enough  to  observe  for  him  several  evenings  without 
special  assignment. 

MOTION   OP   THE    MOON. 

The  work  of  Prof.  Simon  Newcomb  on  this  subject,  after  suflFering  an  interruption 
of  some  years,  was  recommenced  in  1876.  That  part  of  it  which  consists  of  a  new 
reduction  and  examination  of  all  recorded  eclipses  and  occultations  of  value  before 
1750  is  substantially  complete,  the  most  of  it  being  in  the  bands  of  the  printer.  The 
ancient  observations,  which  have  been  considered  most  reliable,  indicate  a  correction  of 
more  than  half  an  hour  to  the  times  of  ancient  eclipses  as  hitherto  calculated  from  the 
tables.  This  correction  so  changes  the  computed  paths  of  the  moon's  shadow  during 
total  eclipses,  that  the  chi-onological  questions  involved  in  them  will  no  doubt  have 
to  be  re-examined.  The  most  remarkable  result  of  the  research  is,  that  the  motion  of 
the  moon  during  the  past  250  years  may  be  very  closely  represented  by  the  altera- 
tion of  a  single  term  in  Hansen's  Tables.     The  question  whether  this  alteration  is 

admissible  in  the  Theory  cannot  yet  be  decided. 

vn 


viii  report  of  the  superintendent  of  the  observatory. 

Twenty-six  Inch  Equatorial. — (In  charge  of  Prof.  Asaph  Hall,  with  Prof.  E.  S. 

holden  as  assistant.) 

This  instrument  has  been  employed  the  past  year  in  the  observation  of  the  satel- 
lites of  Saturn,  Uranus,  and  Neptune,  in  observing  double  stai-s,  and  several  comets. 
The  observations  of  these  satellites  and  comets  have  been  published  in  the  Astro- 
tronomische  Nachrichten.  As  the  satellites  of  Uranus  and  Neptune  have  now  been 
observed  for  several  years  with  this  instrument,  and  tables  of  their  motions  have 
been  computed,  it  does  not  seem  worth  wliile  to  continue  the  observations  of  these 
satellites  at  the  present  time.  In  the  year  1882  the  plane  of  the  orbit  of  the  satelHtes 
of  Uranus  will  pass  through  the  sun,  and  at  that  time  the  apparent  orbit  of  the  satel- 
lite of  Neptune  will  have  opened  so  much  that  this  satellite  can  be  observed  with  ease 
in  all  parts  of  its  orbit.  It  seems  better,  therefore,  to  give  up,  until  the  year  1881, 
the  observations  of  the  satellites  of  these  two  planets.  In  that  year  another  and  com- 
plete series  of  observations  of  these  systems  should  be  undertaken  with  this  instru- 
ment. The  fainter  satellites  of  Saturn  should  be  followed  with  this  instrument  for 
several  years ;  and  the  curious  phenomena  connected  with  the  ball  and  ring  of  this 
planet  are  also  worthy  of  careful  observation. 

The  list  of  thirty  double  stai-s  selected  by  Mr.  Otto  Struve,  director  of  the 
Pulkowa  Observatory,  for  the  purpose  of  comparing  the  measures  of  different  observers, 
has  been  observed  by  Professor  Hall,  and  about  two-thirds  of  the  requisite  number 
of  observations  have  been  made.     This  work  will  be  finished  during  the  next  year. 

The  two  satellites  of  Mars,  discovered  by  Professor  Hall  in  August,  have  been 
observed  on  nearly  every  clear  night  since  their  discovery,  the  date  of  the  last  obser- 
vation being  October  1 5,  and  the  observations  made  at  the  Naval  Observatory  alone 
will  give  a  good  determination  of  their  orbits.  It  seems  now  (piite  certain  that  these 
satellites  will  be  visible  again  in  October  and  November,  1879,  and  observations  in 
that  year  will  serve  to  fix  their  periods  with  accuracy. 

This  instniment  is  now  in  good  working  condition.  Since  the  change  in  the 
bearing  of  the  shaft  of  the  driving-clock,  made  in  July,  1876,  the  perfonnance  of  the 
clock  has  been  much  better.  It  is  doubtful  if  it  be  sufficiently  steady  for  {)hotographic 
or  spectroscopic  work,  but  it  answers  very  well  for  micrometrical  measurements. 

The  dome  is  now  moved  with  considerable  difficulty,  probably  on  account  of  in- 
equalities in  the  settling  of  the  supporting  walls.  This  should  be  remedied  in  some 
way. 

During  the  next  year,  an  equatorial  telescope,  having  an  aperture  of  27  inches, 
will  be  mounted  at  Vienna ;  and  the  telescope  made  by  Messrs.  Alvan  Clark  &  Sons 
for  Mr.  McOoRMiCK,  and  which  is  a  little  larger  than  ours,  is  ready  for  mounting. 
Under  these  circumstances,  it  is  worth  while  to  consider  whether  it  would  not  be 
advantageous  to  establish  a  branch  observatory  on  some  of  the  elevated  plains  in  the 
central  part  of  this  country.  It  seems  probable  that  a  good  location  might  be  found 
between  the  [)arallels  of  thirty  and  thirty-five  degrees  of  north  latitude,  near  the  pro- 
jected line  of  the  Southern  Pacific  Railroad.  Should  such  a  location  be  found,  at  an 
altitude  of  six  or  eight  thousand  feet,  its  advantages  might  more  than  compensate  the 
increased  size  of  other  telescopes.     A  branch  observatory  could  be  established  in  such  a 
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locality,  and  our  26-inch  Equatorial  could  be  mounted  and  used  in  such  an  observatory, 
for  five  or  ten  years,  at  no  great  increase  of  cost.  Until  some  such  thorough  experi- 
ment be  made,  it  is  certain  that  the  question  of  what  is  to  be  gained  by  observing 
at  a  station  which  is  above  a  large  part  of  our  atmosphere  will  remain  undecided. 

A  monograph  on  the  central  and  brightest  regions  of  the  nebula  of  Orion  is  in 
preparation,  and  is  now  nearly  completed,  by  Professor  Holden.  The  observations 
on  which  this  depends  have  been  made  with  the  26-inch  Equatorial  during  the  oppo- 
sitions of  1874,  1875,  ^876,  and  1877,  and  will  furnish  data  for  determining  the  posi- 
tions and  boundaries  of  all  the  brighter  nebulous  masses.  In  connection  with  this,  all 
previously  published  (and  many  unpublished)  descriptions,  drawings,  and  observations 
have  been  collected  and  studied,  with  the  object  of  giving  in  one  memoir  a  complete 
history  of  this  nebula  from  its  discovery  in  1618  to  1878,  a  period  of  260  years. 

In  order  to  present  this  evidence  properly  a  series  of  wood-cuts  or  lithographs 
will  be  required,  giving  the  most  important  features  of  the  following  drawings : 

Drawings  of  the  nebula  of  Orion. 
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Besides  the  above  published  drawings  (a  complete  set  of  which  is  contained  in  no 
library  in  the  world)  several  important  uni)ublished  original  drawings  have  been  com- 
municated, in  particular  the  elaborate  drawing  made  by  William  Lassell,  Esq.,  with 
his  4-foot  reflector,  in  1862. 

The  trifid  nebula  (G.  C  4355)  has  been  studied  in  the  same  way,  and  the  results 
liave  been  published  in  the  American  Journal  of  Science,  as  the  Naval  Observatory 
had  no  funds  to  pay  for  the  necessary  illustrations. 

TRANSIT    OF   VENUS. 

The  work  done  by  Prof  William  Harkness  is  as  follows : 

The  investigation  of  the  errors  of  scale  A  of  the  me^isuring  engine  has  been 

finished,  and  the  errors  themselves  have  been  tabulated.     In  addition,  the  absolute 
11 — 77  A 
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value  of  the  scale  divisions  has  been  determined;  and,  as  the  greatest  care  was  taken 
in  doing  this,  the  engine  is  now  capable  of  furnishing  as  accurate  measurements  as 
can  be  obtained  by  any  means  known  to  science. 

The  photographs  of  the  transit  of  Venus  obtained  by  the  United  States  parties 
have  been  examined,  and  all  those  which  were  capable  of  measurement  have  been  read 
oflF.     They  were  as  follows: 

Northern  stations. — Wladiwostok,  13  plates;  Nagasaki,  50  plates;  Peking,  26 
plates;  total,  89  plates. 

Southern  stations. — Kerguelen  Island,  8  plates;  Hobart  Town,  38  plates;  Camp- 
bell Town,  32  plates;  Queenstown,  47  plates;  Chatham  Island,  7  plates;  total,  132 
plates. 

The  grand  total  for  both  hemispheres  is  221  plates.  Owing  to  the  great  varia- 
bility of  the  photographic  diameters  of  the  Sun  and  Venus,  it  was  found  ini])08sible  to 
make  use  of  any  pictures  which  did  not  show  a  complt'te  image  of  the  Sun.  This 
excluded  several  hundred  small  photographs  taken  near  the  times  of  contact  between 
the  limbs  of  Venus  and  the  Sun. 

The  measurements  of  tlie  photographs  mentioned  above  have  been  so  far  reduced 
that  the  position-angles  of  Venus,  relatively  to  the  center  of  the  Sun's  image,  and  the 
positions  of  the  Sun's  image  relatively  to  the  centers  of  the  plates,  have  been  tabulated. 

A  method  of  determining  the  refractive  index  of  a  piece  of  piano-parallel  glass 
has  been  devised,  by  means  of  which  the  refractive  indices  of  all  the  reticule  plates 
have  been  very  accurately  measured.  These  refractive  indices,  combined  with  the 
thicknesses  of  the  reticule  plates,  are  the  data  from  which  certain  corrections  to  the 
measured  focal  distances  of  the  photographic  objectives  have  been  computed.  Their 
further  reduction  is  under  way,  and  it  is  expected  that  the  reduction  of  all  the  obser- 
vations of  the  transit  itself  will  be  brought  to  a  close  by  the  coming  spring.  It  is 
also  hoped  that  the  observations  for  longitudes  of  stations  will  be  reduced  before 
the  end  of  the  fiscal  year,  and  with  the  present  appropriation.  The  volume  of  obser- 
vations will  require  some  illustrations,  and  an  appropriation  of  Si, 000  for  this  })urpo8e 
has  been  asked  for  in  the  estimates. 

Last  spring  some  quantities  relating  to  the  Sun  and  Venus  were  tabulated,  with 
a  view  to  making  a  duplicate  computation  of  the  solar  parallax,  as  derived  from  the 
photographs;  but,  for  the  present,  that  work  has  been  abandoned. 

THE   TRANSIT   CIRCLE. 

This  instrument,  under  the  direction  of  Prof.  J.  R.  Eastm  vn,  assisted  by  Assist- 
ants Edgar  Feisby,  A.  N.  Skinner,  and  H.  M.  Paul,  has  been  employed  in  observa- 
tions of — 

1.  Stars  of  the  American  Ephemeris,  for  clock  andJnstrumental  corrections. 

2.  Sun,  moon,  and  planets. 

3.  Stars  whose  occultations  were  observed  in  connection  with  observations  of  the 
transit  of  Venus  in  1874. 

4.  Standard  stars  for  a  catalogue  of  zone  observations. 
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5.  Stars  used  by  Lieut.  Cominander  F.  M.  Green  in  the  determination  of  latitude 
in  the  West  Indies. 

6.  Stars  of  the  British  Association  Catalogue  between  1 20°  o'  and  131^  10'  N.  P.  D. 

7.  Stars  employed  in  observations  of  comets  with  the  26-inch  and  9.6-inch  Equa- 
torials. 

Clock-signals,  for  the  determination  of  longitude,  have  been  exchanged  with  the 
following  stations :  Cincinnati  Observatory,  on  five  nights ;  Hale's  Eddy,  N.  Y.,  on 
four  nights,  for  Coast  Survey ;  Nashville,  Tenn.,  on  thirteen  nights,  for  Coast  Survey ; 
Cohimbus,  Ohio,  on  six  nights,  for  Coast  Sui-vey ;  Wellsburg,  N.  Y.,  on  two  nights, 
for  Coast  Survey;  Great  Bend  Village,  Pa.,  on  four  nights,  for  Coast  Survey;  Harris- 
burg,  Pa.,  on  five  nights,  for  Coast  Survey. 

Observations  of  Mars,  for  the  determination  of  solar  parallax,  according  to  a  plan 
proposed  by  Professor  Eastman  in  1876,  have  been  made  whenever  the  weather 
would  permit. 

THE    9.6   INCH    EQUATORIAL. 

This  instrument  is  under  the  charge  of  Professor  Eastman,  with  Messrs.  Frisby, 
Skinner,  and  Paul  as  assistants.  It  has  been  employed  in  the  observation  of  occulta- 
tions  and  in  determining  the  approximate  coiTCctions  to  the  ephemerides  of  such  small 
planets  as  are  not  readily  found  with  the  Transit  Circle. 

Several  observations  have  been  made  of  the  five  comets  (a),  (6),  (c),  (rf),  and  (c), 
of  1877. 

The  outer  satellite  of  Mars  was  easily  seen  by  Professor  Eastman  with  this 
instrument  on  August  21  and  28,  and  by  Mr.  Paul  on  October  i. 

The  meteorological  department  is  under  the  charge  of  Professor  Eastman  ;  and  the 
usual  observations  with  the  barometer,  and  the  rfry,  wet,  and  solar  thermometers  have 
been  made,  commencing  at  midnight  and  recorded  at  each  period  of  three  hours  after. 
The  observations  are  made  by  the  watchmen,  Messrs.  Hays,  Horigan,  and  Cahill. 
The  200  extra  copies  of  the  observations  for  1875  are  ready  for  distribution  to  our 
meteorological  correspondents,  and  the  observations  for  1876  are  now  ready  for  the 
printer. 

The  control  of  the  system  of  wires  within  the  Observatory  connecting  the  various 
clocks,  chronographs,  &c.,  and  of  the  connections  with  the  wires  of  the  Western  Union 
Telegraph  Company,  is,  as  heretofore,  in  the  hands  of  the  officer  in  charge  of  the 
Transit  Circle,  while  the  immediate  charge  of  all  the  batteries,  wires,  and  their  con 
nections  is  successfully  confided  to  Mr.  W.  F.  Gardner,  the  instrument-maker.  The 
connections  inside  the  buildings  remain  nearly  the  same  as  during  the  past  year. 

Beyond  the  Observatory,  this  department  is  responsible  for  the  control,  by  means 
of  the  motor-clock,  of  several  clocks  in  the  State,  War,  Navy,  and  Treasury  Depart- 
ments, and  for  furnishing  accurate  time  for  signals  to  the  Western  Union  Telegraph 
Company. 

A  thorough  change  in  the  method  of  controlling  these  clocks  is  required,  and  a 
proper  and  creditable  distribution  of  time-signals  will  require  the  use  of  another  clock 
and  a  change  in  the  present  method  of  sending  the  signals.     These  changes  will 


XII  REPORT  OF  THE  SUPERINTENDENT  OF  THE  OBSERVATORY. 

necessitate  the  expenditure  of  about  five  liundred  dollars,  which  sum  is  asked  for,  for 
this  purpose. 

Condition  of  instruments  and  ohserving-room, — The  Transit  Circle  is  in  fair  condi- 
tion, and  requires  only  very  small  immediate  repairs.  The  observinf^-room  is  in  a  bad 
condition,  and  grows  worse  every  year.  Nothing  but  an  entire  remodeling  of  the  roof 
and  shutters  will  make  them  safe  or  suitable  for  the  purpose  for  which  they  were 
designed. 

The  9.6-inch  Equatorial  is  in  good  condition,  except  th.at  a  new  driving-clock  is 
required.  The  dome  is  in  good  order,  but  the  appliances  are  in  a  very  bad  condi- 
tion— either  worthless  in  design  or  worn  out. 

The  meteorological  instruments  are  in  good  condition. 

The  distribution  of  publications  and  exrham/cs  is  in  charge  of  Prof.  J.  E.  Noitrse. 

The  printing  of  the  annual  volume  for  1875  was  begun  as  soon  as  the  appropria- 
tion for  1877  was  available,  and  it  is  now  about  half  done. 

Of  the  annual  volume  of  tlie  Astronomical  and  Meteorological  Observations  for 
the  year  1874,  more  than  600  copies  have  been  distributed  to  observatories  and  other 
scientific  institutions  and  libraries,  and  an  equal  number  of  the  "Instruments  and 
Publications  of  the  Observatory,"  issued  at  the  time  of  the  International  Exhibition. 

More  than  400  volumes  have  been  sent  abroad,  chiefly  through  the  agency  of  the 
Smithsonian  Institution.  The  acknowledgments  for  these,  received  from  the  chief 
scientific  institutions  of  the  world,  h<ave  been  expressed  in  very  appreciative  terms. 

Exchanges  have  been  fully  maintained  during  the  year,  promoting  the  growth  of 
the  library  by  the  acquisition  of  standard  works.  In  building  up  a  library  of  special 
character,  the  Observatory  has  been  almost  exclusively  dependent  on  these  exchanges. 
To  meet  the  increasing  demands  upon  it,  arising  out  of  its  own  extending  work,  and 
to  secure  its  full  usefulness  to  scientific  persons  seeking  to  avail  themselves  of  its 
facilities,  an  appropriation  has  become  necessary  for  the  purchase  of  works  not  avail- 
able through  exchange.  For  tliis  })urpose  the  sum  of  $1,500  is  asked  for  in  the 
estimates. 

The  W)rary  occupies  a  space  in  the  Observatory  originally  constructed  for  the 
location  of  one  of  the  transit  instruments.  It  is  ill-suited  for  library  purposes,  and  is 
now  found  to  be  entirely  too  small  to  accommodate  even  the  volumes  on  hand. 

NARRATIVES    OF   ARCTIC    EXPEDITIONS. 

The  limited  edition  of  the  Nan-ative  of  the  North  Polar  Expedition,  pre])ared  by 
the  late  Admiral  Davis,  has  been  nearly  exhausted  by  the  effbrt  to  supply  geographical 
societies,  public  libraries,  and  individuals  specially  interested  in  Arctic  exploration. 
A  large  number  of  applications  for  this  work  continue  to  be  unwillingly  declined  ;  and 
it  is  very  desirable  that  a  new  edition  may  be  ordered  Uy  Congress,  the  cost  of  which, 
printed  from  the  stereotyped  plates,  would  be  inconsiderable. 

Under  the  orders  of  the  Navy  Dei)artment  of  February  17,  1877,  the  Narrative 
of  the  Second  Expedition  of  the  late  Capt.  C.  F.  Hall,  called  for  by  Senate  lesolution 
of  February  6,  is  being  prepared  at  the  Observatory  by  Professor  Nourjse,  with  the 
assistance  of  Mr.  R  W.  D.  Bryan,  of  the  Polaris  expedition. 
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An  estimate  of  the  sum  required  for  the  necessary  maps  and  plates  for  this  work, 
recommended  by  the  department  February  1 7,  is  before  the  Naval  Committee  of  the 
Senate.  The  papers  forming  the  material  of  this  work  are  those  purchased  by  Con- 
gress under  the  act  of  June  23,  1874. 

CHRONOMETERS. 

There  are  at  present  in  the  chronometer-room  eighty-nine  mean-time  chronome- 
ters; fifty-four  are  ready  for  issue;  nine  are  on  trial;  and  twenty-six  need  repah-s. 
There  are  also  six  sidereal  chronometers,  three  of  which  are  "  break-circuit." 

During  the  year,  seventy-seven  chronometers  have  been  received,  and  sixty-one 
have  been  issued.     Of  these,  thirty-four  have  been  issued  to  vessels  of  the  Navy. 

There  are  also  one  hundred  condemned  chronometers  stored  away.  Ten  of  the 
best  of  these  have  been  selected,  and  are  being  cleaned  and  put  in  order,  to  be  used 
as  hacks. 

In  issuing  chronometers  to  vessels  it  is  customary  to  select  three,  by  different 
makers,  all  having  a  regular  rate,  and  one  of  the  condemned  ones  as  a  '*  hack." 

In  September  arrangements  were  perfected  for  dropping  a  time-ball  in  New  York 
City  at  exact  New  York  noon ;  and  on  the  loth  of  that  month  the  ball  was  dropped 
from  the  chronometer-room  for  the  first  time.  It  has  been  dropped  at  New  York  mean 
noon  daily,  except  Sundays,  to  the  present  time,  without  a  single  failure. 

It  may  be  of  interest  to  remark  that  the  time-ball  at  Deal,  England,  which  is 
dropped  by  signal  from  the  Royal  Observator}''  at  Greenwich,  is  subject  to  about 
fifteen  failures  annually,  or  to  an  average  of  1.25  per  month. 

This  New  York  time-ball  is  already  used  by  the  merchant  shipping,  and  has  been 
employed  also  by  the  navigator  of  the  United  States  steamship  Guard,  now  fitting  out 
at  the  Brooklyn  yard,  in  rating  the  ship's  chronometers. 

The  Baltimore  Board  of  Trade  contemplates  the  establishment  of  a  similar  time- 
ball  at  Baltimore,  to  be  dropped  at  Washington  mean  noon  daily,  except  Sundays ; 
and  it  is  to  be  hoped  that  similar  time-balls  may  be  established  gradually  at  various 
other  ports. 

Very  respectfully,  your  obedient  servant, 

JOHN  RODGERS, 
Bear- Admiral  J  Superintendent 

Commodore  Daniel  Ammen,  U.  S.  N., 

Chief  of  Bureau  of  Navigation^  Navy  Department 
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The  Observatory  was  originally  built  as  a  depot  of  charts  and  instruments  for  the 
Navy,  and  was  fully  described  in  a  "Report  on  the  Plan  and  Construction  of  the 
Depot  of  Charts  and  Instruments,  with  a  description  of  the  instruments,"  etc.,  made 
by  Lieut.  James  M.  Gilliss,  U.  S.  N  ,  to  the  Secretary  of  the  Navy,  in  February, 
1845,  *^d  published  as  Senate  Document  No.  114,  Twenty-eighth  Congress,  second 
session.  A  more  general  description,  illustrated  by  plans  and  drawings,  may  be  found 
in  the  volumes  of  Washington  Observations  for  1845,  1865,  and  1874. 

Position  of  the  Observatory. — *'The  meridian  of  the  Observatory  at  Washington 
shall  be  adopted  and  used  as  the  American  meridian  for  all  astronomical  purposes,  and 
the  meridian  of  Greenwich  shall  be  adopted  for  all  nautical  purposes."^  The  latitude 
deduced  from  observations  with  the  Mural  Circle  in  1845  and  1846  was  +  38°  53' 
39''. 2 5  ;^  and  that  value  has  been  used  in  the  reduction  of  all  observations  with  the 
Mural  Circle  down  to  the  present  time.  The  obsei'vations  made  with  the  same  instru- 
ment from  1 86 1  to  1864,  inclusive,  give  a  latitude  -f  38°  53'  38''.8;'  which  has  been 
used  in  the  reduction  of  observations  with  the  Transit  Circle.  The  final  north  polar 
distances  of  objects  observed  with  the  Transit  Circle  in  any  year  depend  upon  all  the 
observations  of  circumpolar  stars  made  during  that  year. 

The  longitude  and  the  latitude  of  the  Observatory  are  reckoned  from  the  center 
of  the  old  dome,  which  is  built  over  the  center  of  the  main  building. 

The  telegraphic  determination  of  the  longitude  from  Greenwich  depends  almost 
entirely  upon  the  work  of  the  United  States  Coast  Survey.  The  following  datA  are 
obtained  from  their  official  reports  : 

In  August,  1872,  the  longitude  was  given 


5^^   8™    i2".o6±  0^.23, 

and  in  August,  1873,  it  was  announced  by  the  assistant  in  charge  of  tlie  office  that  the 
Coast  Survey  had  made  three  independent  determinations,  with  the  following  results: 

h.      m.  s. 

In  1866 58     1 2.  II 

1870 --  12.10 

1872 12.07 

The  value  adopted  by  the  Coast  Survey*  is      -581 2.09 

^  ReviHed  Statntea  of  the  United  States,  section  435. 

'Washington  Observations,  1845,  Appendix,  p.  116. 

'  Washington  Observations,  1864,  Introduction,  p.  xliv. 

^Report  of  the  Superintendent  of  the  U.  S.  Coast  Survey,  1874,  page  182. 
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In  interpolating  tabular  positions  of  tho  moon  and  planets,  the  longitude  of  the 
Observatory  is  assumed  to  be  5^  8™  1 2".o. 

Since  the  Observatory  was  built,  there  have  been  sevefl-al  changes  in  the  positions 
of  its  instruments ;  and  in  order  to  facilitate  comparisons  of  the  work  done  with  them 
at  diflFerent  times,  their  co-ordinates,  measured  from  the  center  of  the  old  dome,  are 
given  in  the  following  table.  The  sign  +  before  a  co-ordinate  indicates  that  the 
instrument  is  north  or  west  of  the  center  of  the  dome,  and  the  sign  —  indicates  that 
it  is  south  or  east  of  that  point. 


Instruments. 


Diff.  of  latitude. 


Diff.  of  longitude. 


Transit : 

January,  1845,  to  September  2,  1864     . 

Since  October  1,  1864 

Mural  Circle : 

Januar3%  1845,  to  September  15,  1845   • 

Since  October  i,  1845 

Meridian  Circle : 

January,  1845,  to  August,  1864  . 
Prime  Vertical  Transit : 

Since  January,  1845 

Transit  Circle : 

January  i,  1866,  to  June  5,  1869 

Since  October  i,  1869 

26-inch  Equatorial  (center  of  dome) : 

Since  November  15,  1873       .     .     .     . 


I 


0.0 
0.0 


0.0 
0.0 

0.0 


Feet. 


0.00 

0.00 

I 
I 
I 

0.00  I 

I 

0.00  ! 

I 


41.0 
42.9 


s 

0.035 

0.036 


+     32.0      H-   0.02:   . 


-     33.9 


0.00      —     42.9 


0.029 


—  0.036 


-     45-4      -     0.45 


0.0  0.000 


0.0 
0.0 

—   120. I 


0.00      -h     38.4      -H  0.032 


0.00      +      77.8 


I 
-      I. 19  j 


0.0 


-♦-  0.066 


0.000 


Arranyement  of  work. — The  system  adopted  at  the  time  of  the  reviv^al  of  the  astro- 
nomical activity  of  this  establishment  in  1861  is  still  continued.  Under  this  system, 
the  observations  with  each  instrument  are  directed  by  the  officer  having  it  in  charge, 
who  is  held  responsible  for  the  proper  performance  of  the  work,  and  prepares  the 
descriptions,  explanations,  and  discussions  of  the  observations  in  the  annual  volumes. 

During  the  year  the  details  for  duty  were  as  follows : 

The  Transit  Circle  Avas  under  the  direction  of  Prof.  J.  R.  Eastman,  U.  S.  N., 
assisted  by  Assistants  E.  Frisby,  A.  N.  Skinner,  and  II.  M.  Paul. 

The  Prime  Vertical  Transit  was  not  used  during  the  year. 

The  Mural  Circle  and  Transit  Instrument  were  under  the  direction  of  Prof  M. 
Yarnall,  U.  S.  N.,  who  was  assisted  in  computing  by  Lieut.  E.  W.  Sturdy,  U.  S.  N. 

Tlie  9.6-inch  Equatorial  was  under  the  direction  of  Prof.  J.  K.  Eastman,  LI.  S.  N. 

The  26-inch  Equatorial  was  under  the  direction  of  Prof.  A.  Hall,  U.  S.  N.,  who 
was  assisted  by  Prof.  E.  S.  Holden,  U.  S.  N. 

The  meteorological  observations  were  made,  under  tlie  supervision  of  Prof.  J.  R. 
Eastman,  U.  S.  N.,  by  the  watchmen  of  the  establishment,  Messrs.  Thomas  Hays, 
Dennis  Horigan,  and  Nicholas  C ah  ill. 

In  the  Chronometer  Department  the  following  officers  were  on  duty  for  the 
periods  specified : 

Lieut.  Commander  C.  H.  Davis,  Jr.,  U.  S.  N.,  from  January   i  to  October  13  ; 
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Lieut.  Commander  G.  W.  Pigman,  U.  S.  N.,  from  January  i  to  December  3 1 ;  Lieut. 
George  E.  Ide,  U.  S.  N.,  from  October  i  to  December  3 1 ;  Lieut.  H.  G.  0.  Colby, 
U.  S.  N.,  from  January  i  to  May  4;  Lieut.  L.  C.  Logan,  U.  S.  N.,  from  February  10 
to  May  I  ;  Lieut.  T.  N.  Lee,  U.  S.  N.,  from  January  i  to  March  20 ;  Master  J.  W. 
Graydon,  U.  S.  N.,  from  June  18  to  December  31  ;  Master  Perrin  Busbee,  U.  S.  N., 
from  January  i  to  April  1 7 ;  Ensign  William  H.  Slack,  U.  S.  N.,  from  February  20 
to  April  1 7. 

Mr.  W.  F.  Gardner,  instrument-maker,  executed  all  necessary  repairs  and  altera- 
tions of  the  instruments  and  apparatus  of  the  Observatory. 

Mr.  Thomas  Harrison,  clerk  and  disbursing  officer,  had  charge  of  the  official  cor- 
respondence and  accounts  of  the  establishment. 

The  Observatory,  beiilg  a  naval  establishment,  is  under  the  general  supervision 
of  the  Bureau  of  Navigation  of  the  Navy  Department. 
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THE  TRANSIT  CIRCLE. 


During  the  year  1877  the  work  with  the  Transit  Circle  was  carried  on  under  tlie 
direction  of  Prof.  J.  R.  Eastman,  U.  S.  N. 

The  Assistants  were  Messrs.  Edgar  Frisby,  A.  N.  Skinner,  and  H.  M.  Paul. 

The  reguhir  observations  with  the  Transit  Circle  were  confined  to  the  following 
chisses  of  objects : 

(i)  Stars  of  the  American  Ei)hemeris,  for  the  determination  of  clock  corrections, 
azinuitli  corrections,  and  the  corrections  to  tlie  zenith  point  and  the  assumed  latitude. 

(2)  Sun,  moon,  and  planets. 

(3)  Stars  whose  occultations  were  observed  at  tliis  Observatory  and  by  the  various 
American  parties  wlio  observed  the  Transit  of  Venus  in  1874. 

(4)  Stars  selected  for  standard  stars  in  the  formation  of  a  catalogue  from  the  zone 
observations  made  here  from  1846  to  1849. 

(5)  Stars  used  for  latitude  determinations  by  parties  attached  to  the  expedition 
of  Lieut.  G.  M.  Wheeler,  United  States  Engineers,  in  charge  of  explorations  and 
surveys  west  of  the  one  hundredth  meridian. 

(6)  Stars  used  by  Lieut.  Commander  F.  M.  Green,  U.  S.  N.,  in  his  determina- 
tions of  latitude  in  the  West  Indies. 

(7)  The  Stars  of  the  British  Association  Catalogue  between  120°  o'  and  131°  10' 
N.  P.  1).  that  have  not  been  observed  here  three  times  in  right  ascension  and  declina- 
tion. 

THE  OBSERVING-KOOM. 

The  interior  of  the  observing-room,  which  has  been  occupied  since  February  2, 
1870,  measures  40  feet  from  north  to  south  and  28  feet  3  inches  from  east  to  west. 
Its  height,  from  the  floor  to  the  under  side  of  the  shutters  which  close  the  opening  in 
the  roof,  is  23  feet  2  inches  at  the  ridge  and  19  feet  6  inches  at  the  eaves.  The  ridge 
of  the  roof  extends  east  and  west.  The  opening  in  the  roof  has  a  width  of  3  feet  8 
inches,  and  extends  downward,  in  the  north  and  south  walls,  to  within  7  feet  4  inches 
of  the  floor.  The  portion  in  the  roof  is  closed  by  means  of  four  sliding  shutters,  while 
that  In  the  north  and  south  walls  is  closed  by  double  doors. 

The  inside  of  the  walls  of  the  frame  on  the  east,  south,  and  west  sides  is  covered 
with  tin,  and  the  outside  of  the  frame  is  protected  from  the  direct  rays  of  the  sun  by 
light,  wooden  louver-work.  The  northern  wall  is  covered  on  the  outside  with  tin. 
The  outside  is  painted  white  and  the  inside  light  blue. 

The  latitude  of  the  Transit  Circle  is  the  same  as  that  of  the  center  of  the  central 
dome  of  the  Observatory,  but  in  longitude  it  is  77.8  feet  zz  o^c66  west  of  that  point. 
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DESCRIPTION  OF  INSTRUMENTS. 

THE    TRANSIT    CIRCLE. 

A  detailed  description  of  the  Transit  Circle,  toj^ether  with  an  account  of  the 
investigation  of  its  constants,  may  be  found  in  the  Wasliington  Observations  for  1865. 
The  following  condensed  description  will  be  sufficient  to  render  intelligible  the  expla- 
nation of  the  observations  and  their  reduction. 

This  instrument  was  made  by  Pistor  &  ilartins,  of  Berlin,  in  1865.  it  is  of  the 
reversible  pattern,  and  is  mounted  upon  two  massive  marble  i)iers,  with  its  axis  8  feet 
2  inches  above  the  floor.  The  telescope  has  a  clear  aperture  of  8.52  inclies,  and  a 
focal  length  of  1 2  feet  and  0.7  of  an  inch.  Tlie  axis  is  cast  in  a  single  i)iece,  into  which 
the  steel  pivots,  2.09  inches  in  diameter  and  1.7  inch  long,  are  screwed.  The  Y's  are 
of  gun-metal,  and  the  bearing-surfaces  are  0.28  inch  wide.  The  distance  between  the 
centers  of  the  bearing-surfaces  is  3  feet  9.1  inches.  The  telescope-tube  is  made  in  two 
similar  paits,  which  are  bolted  to  the  opposite  sides  of  the  cube  which  forms  the  cen- 
tral portion  of  the  axis.     The  cube  measures  16.64  inches  on  the  edge. 

Two  circles,  identical  in  form  and  size,  are  attached  to  the  extremities  of  the  axis. 
Each  has  ten  radial  arms,  is  cast  in  a  single  piece  weighing  about  eighty  pounds,  is 
45.3  inches  in  diameter  at  the  outside  edge,  and  43.4  inches  at  the  graduation.  The 
circle  on  the  clamp  end  of  the  axis,  known  as  circle  A,  has  inlaid  uj)on  its  face  two 
bands  of  silver,' each  0.13  of  an  inch  wide,  the  inner  one  of  which  is  graduated  to  every 
2',  and  the  outer  one  to  every  10'.  The  other,  known  as  circle  li,  lias  inlaid  upon  its 
face  a  single  band  of  silver  0.13  of  an  inch  wide,  which  is  graduated  to  every  2'.  The 
graduation  on  each  of  these  circles  is  numbered,  from  left  to  riglit,  from  o'  to  360^, 
and,  as  they  face  in  opposite  directions,  when  the  telescope  is  moved  in  zenith  distance, 
the  readin«:  of  one  circle  increases  while  that  of  the  other  decreases.  The  circles  are 
attached  to  the  axis  in  such  a  manner  that  they  may  be  adjusted  to  bring  any  desired 
divisions  under  the  microscopes  in  a  given  position  of  the  telescope.  Each  ))ier  carries 
four  micrometer  microscopes  placed  at  the  extremities  of  two  diameters,  which  interse(*t 
at  right  angles,  and  each  of  which  makes  an  angle  of  45'^  with  the  vertical.  They  are 
attached  by  means  of  metal  arms,  covered  with  wood,  to  the  brass  disk  on  the  face 
of  the  pier,  which  supports  the  y's.  The  microscopes  on  tlie  western  pier  are  marked 
I,  II,  III,  IV;  those  on  the  eastern  pier,  V,  VI,  VII,  VIII.  The  readings  of  the  former 
diminish  and  tliose  of  the  latter  increase  as  the  telescoi)e  moves  from  the  zenith  toward 
the  south.  These  microscopes  magnify  about  forty-live  diameters;  one  revolution  of 
their  screws  is  equal  to  30",  and  their  micrometer-heads  are  divided  to  o''.5.  Eacli 
microscope  micrometer  is  furnished  with  two  parallel  threads  about  1 2"  apart,  and  the 
reading  is  made  when  tlie  image  of  the  division  on  the  limb  of  the  circle  appears  to  be 
exactly  midway  between  the  threads. 

In  addition  to  the  microscopes  already  mentioned,  each  pier  carries  anotlier, 
which  is  employed  as  a  pointer  for  setting  the  telescoi)e  by  means  of  the  coarse  gi'adu- 
ation  on  circle  A.  These  microscopes  magnify  twenty-three  diameters,  and  are  placed 
at  the  extremities  of  horizontal  radii  to  the  circles;  that  on  the  western  pier  being 
north  and  that  on  the  eastern  j)ier  south  of  the  axis.  The  setting  microscope  in  actual 
use  is  always  the  one  at  the  clamp  end  of  the  axis. 


TRANSIT  CIRCLE.  XXI 

In  the  eye-piece  of  the  telescope  is  a  fixed  reticule  of  fifteen  vertical  and  two 
horizontal  threads.  The  latter  have  a  space  of  about  8"  between  them,  and  are 
inserted  principally  to  mark  the  center  of  the  field.  The  notation,  and  the  approxi- 
mate equatorial  intervals  between  each  vertical  thread  and  the  mean  of  sets  B  and  D, 
and  C2,  C3,  and  C4,  are  as  follows : 

Table  I. 


s. 

I         36.8 

s, 
Ci   4.1 

t 
1 

s. 

D,  •  8.2 

II       24.5 

Ca   2.0 

Da     9.6 

III  or  61  12.2 

IV  or  C3  0.0 

i 

V 

or 

D3  12.3 

Bi    9.7 

C4   2.0 

VI 

24.5 

Bj    8.2 

C,  4.1 

VII 

36.8 

The  threads  Bi-to  B3  are  known  as  set  B;  Ci  to  C5  as  set  C;  and  D^  to  D3  as  set 
D.  The  thread  on  the  western  side  of  the  field  is  always  known  as  I;  therefore,  when 
the  instrument  is  reversed,  the  notation  of  the  threads  is  revei'sed. 

The  eye-piece  also  contains  a  right-ascension  and  a  zenith-distance  micrometer 
in  each  of  which  the  readings  increase  as  the  threads  move  from  the  micrometer-head 
The  right- ascension  micrometer  is  provided  with  a  single  vertical  thread,  and  is 
employed  in  determining  the  coUimation  constant,  and  sometimes  in  observing  the 
transit  of  close  circumpolar  stars  when  clouds  prevent  observations  at  the  fixed 
threads.  The  value  of  one  revolution  of  the  micrometer  screw  is  1^.024.  The  zenith- 
distance  micrometer  is  furnished  with  five  horizontal  threads,  two  of  which  are  about 
3"  apart,  and  the  center  of  the  space  between  them  is  regarded  as  the  standard  middle 
thread.  The  value  of  one  revolution  of  this  micrometer-screw  is  I5".3i2.  Two  of 
the  other  threads  are  placed  at  a  distance  of  about  2'  33"  on  either  side  of  the  middle 
threads ;  that  nearest  the  head  of  the  micrometer  being  called  thread  A,  and  the  other 
thread  B.  For  observing  Mars  at  the  opposition  in  1877  a  fifth  thread,  b,  was  inserted 
beyond  B,  and  about  2'  50''  from  the  middle  threads.  On  August  4  the  coUimating 
thread  and  thread  b  were  found  to  be  in  contact.  The  eye-piece  was  removed,  the 
coUimating  thread  replaced  by  a  new  one,  a  new  score  cut  for  thread  6,  which  was 
replaced  by  a  new  thread  at  a  distance  of  about  2'  55"  from  the  middle  threads.  In 
observing  southern  stars,  the  micrometer-head  is  below  the  eye-piece  if  the  clamp  is 
west,  and  above  it  when  the  clamp  is  east.  An  increase  of  micrometer  reading  is 
subtractive  from  the  reading  of  circle  A,  and  additive  to  that  of  circle  B.  A  self- 
registering  apparatus  is  attached  to  the  head  of  the  micrometer-screw  in  such  a  manner 
as  to  enable  the  observer  to  obtain  a  record  of  at  least  four  bisections  without  remov- 
ing the  eye  from  the  eye-piece.^ 

The  illumination  of  the  field  of  view  is  so  arranfjed  that  the  threads  can  be  shown 
either  dark  on  a  bright  field  or  bright  on  a  dark  field.  In  the  case  of  bright-field 
illumination,  the  coh)r  can  be  varied  from  deep  red  to  dark  blue. 

The  instrument  is  provided  with  five  positive  eye  pieces,  magnifying  respectively 
I35j  J 58,  186,  279,  and  395  diameters.  That  magnifying  186  diameters  is  the  one 
generally  used. 

'  See  AHtronoiiiischc  Nnchriclien,  No.  1493,  p.  77. 


XXII  INTRODUCTION. 

Collimators. — The  Transit  Circle  is  provided  with  two  collimators,  having  object- 
glasses  of  35.2  inches  focal  length,  and  2.1  inches  clear  aperture.  The  eye-pieces 
have  a  power  of  67.  Tlie  collimators  are  mounted  on  sandstone  })iers,  the  one  north 
and  the  other  south  of  the  Transit  Circle,  and  14.8  feet  from  the  center  of  the  instru- 
ment. The  fiehl  of  view  of  collimator  A  contains  a  vertical  thread  crossed  at  its 
middle  point  by  a  horizontal  thread.  The  field  of  view  of  collimator  li  contains  ji 
fixed  vertical  thread,  and  two  intersecting  threads,  movable  ))y  a  mi(»rometer-screw. 
Each  of  the  intersectni<j:  threads  makes  an  an<>:le  of  12^  with  the  vertical.  (.olHmator 
A  is  usually  mounted  on  the  south  })ier  Two  levels  are  provided  by  which  the  colli- 
mators may  be  placed  horizontal. 

Each  side  of  the  central  cube  of  the  Transit  Circle  telescope  is  pic*rced  with  a 
circular  opening,  2.3  inches  in  diameter,  which  is  closed  by  a  Ijrass  cap.  Jiy  removin;^* 
the  caps,  f.nd  setting  the  telescoi)e  vertical,  the  threads  of  either  collimator  may  be 
seen  from  the  other. 

The  stamUml  sUJvreal  cloclc. — The  sidereal  clock,  used  in  conneittion  with  the 
Transit  Circle,  is  Kessels  No.  1324.  In  order  to  provide  against  the  efiects  of  sutldeii 
changes  of  temperature,  the  clock,  which  is  situated  in  the  room  adjoining  the  observ- 
ing-room  on  the  eastern  side,  is  inclosed  in  a  vault  of  heavy  masonry  lined  with  tin, 
and,  to  prevent  the  works  of  the  clock  from  rusting,  the  dryness  of  the  air  is  main- 
tained by  keeping  a  ^re  in  the  clock-room  throughout  the  year.  The  clock  lias  a 
gridiron  pendulum,  and  was  formerly  (*oiniected  with  the  galvanic  system  of  the 
Observatory  by  means  of  a  platinum  point  which  i)rojected  from  about  the  middle  of 
the  pendulum-rod,  and  at  each  vibration  lightly  touched  the  surface  of  a  small  globule 
of  mercury  and  closed  the  circuit.  At  the  lieginning  of  1877  this  platinum  point  was 
changed  to  the  lower  end  of  the  pendulum-bob.  The  clock  is  comiected  with  the 
chronograph  in  the  usual  way. 

The  rate  of  the  clock  is  controlled  bv  means  of  small  weij^hts,  wliieh  can  be 
placed  in  a  small  cup  attached  to  the  pendulum-rod. 

The  couufiuff-clock. — This  clock  is  attached  to  a  brick  pier  near  the  eastern  wall 
of  the  observing-room.  It  was  made  by  Parkinson  &  Frodsham,  of  London,  and 
has  a  mercurial  pendulum.  Its  rate  is  controlled  by  means  of  small  weights  placed 
on  the  top  of  the  jar  of  mercury,  and  it  is  kept  within  less  than  half  a  second  of  the 
Kessels  clock. 

This  clock  contains  a  delicate  spring,  furnished  with  a  platinum  j)oint,  resting 
upon  a  small  plate  of  the  same  metal;  the  whole  so  arranged  that  at  the  begiimingof 
each  minute  an  arm  attached  to  the  arbor  of  the  seconds  hand  raises  the  spring  and 
separates  the  point  from  the  plate  for  nearly  one  second  Wires  are  attached  to  this 
apparatus,  so  that  if  desired  it  may  be  included  in  the  same  circuit  with  the  Kessels 
clock,  when,  if  the  beats  of  the  two  clocks  are  nearly  in  coincidence,  the  mark  for  the 
sixtieth  second  of  the  Kessels  clock  will  be  omitted  on  the  chronograph. 

The  standard  meau-iime  clock. — This  clock  is  attached  to  a  stone  pier  in  the 
chronometer-room,  but  the  oflicer  in  charge  of  the  Transit  Circle  is  responsible  for 
furnishing  its  errors  and  rates.  It  was  made  by  Parkinson  &  Frodsham,  of  London; 
has  a  mercurial  pendulum;  and  its  rate  is  controlled  by  means  of  small  weights  j)lnce(l 
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on  the  jar  containing  the  mercury.  It  is  compared  with  Kessels  No.  1324  by  causing 
their  beats  to  be  recorded  on  the  same  chronograph,  generally  until  a  coincidence  is 
obtained.     This  clock  is  considered  the  best  in  the  Observatory. 

The  Chro)W(jra])h, — This  instrument  is  mounted  on  a  wooden  stand  near  the  east- 
ern wall  of  the  observing-room  It  is  a  modified  form  of  the  Hipp  chronograph,  in 
which  regularity  of  motion  in  the  train  is  secured  by  a  spring  making  132  vibrations 
a  second.  The  barrel  of  the  chronogi'a})li  is  6.37  inches  in  diameter,  13.5  inches  long, 
and  revolves  once  in  a  minute.  A  sheet  of  paper  fastened  on  the  chronograph  barrel 
by  thin  me/allic  springs  is  sufficient  to  contain  the  record'of  two  hours'  continuous 
work,  and  the  train  requires  winding  only  when  the  paper  is  changed.  The  clock- 
signals  and  those  of  the  observer  are  recorded  by  a  single  pen.  The  armature  of  the 
magnet  which  controls  the  pen  is  provided  witli  repeating-points  for  use  in  sending 
signals  to  distant  stations  when  determining  differences  of  longitude  by  telegraph. 
The  pen-carriage  is  moved  forward  by  an  endless  screw,  but  may  be  lifted  from  its 
bearings  and  moved  backward  and  forward  so  that  the  pen  may  be  placed  upon  any 
desired  part  of  the  chronograph  sheet.  The  chronograph  stops  when  the  sheet  is  full. 
The  record  is  made  on  j)aper  of  the  quality  of  ordinary  writing-paper  with  an  ink 
that  does  not  freeze  at  o^  F.     The  ink  is  made  in  the  following  proportions : 

Water 4  fluid  ounces. 

Alcohol 2  fluid  ounces. 

Concentrated  glycerine i  fluid  drachm. 

Crystalized  aniline  blue 40  grains. 

This  ink  requires  thorough  filtering.  The  pen  is  of  glass,  and  the  lower  part  of 
the  bulb  is  drawn  out  to  a  fine  capillary  tube,  so  that,  when  ink  is  placed  in  the  bulb 
and  the  pen  allowed  to  rest  its  whole  weight  on  the  paper,  it  produces  a  fine  sharp 
line  as  the  barrel  revolves. 

The  barometer  and  thermometers, — The  barometer  is  of  the  cistern  form,  and  is 
suspended  on  the  eastern  wall  of  the  observing-room,  near  its  northeastern  corner. 
This  instrument  has  a  tube  about  0.3  of  an  inch  in  diameter,  and  the  graduation  may 
be  read  by  means  of  a  vernier  to  0.0 1  of  an  inch.  The  attached  thermometer  has  a 
Fahrenheit  scale  graduated  from  +  2^  to  +  125^.  The  external  thermometer  has  a 
P^ahrenheit  scale,  and  is  graduated  from  —36^  to  -f  i57^-  It  is  suspended  i  foot 
outside  the  north  front  of  the  observing-room,  13.5  feet  above  the  grass,  and  is  pro- 
tected from  radiation  by  a  shield  formed  by  a  double  roof  of  boards,  the  upper  one 
covered  with  tin  painted  white,  and  three  sides  of  wooden  double  louver-work.  The 
upper  thermometer  is  suspended  above  the  nadir  stage,  with  the  bulb  nearly  as  high 
as  the  object-glass  when  the  telescope  is  pointed  towards  the  zenith.  It  has  a  Fah- 
renheit scale  graduated  from  +4^^  to  +  144^. 

Personal  equation  apparatus, — The  apparatus  for  determining  the  personal  error 
of  an  observer  in  noting  the  time  of  the  transits  of  stars  is  the  one  described  in  the 
Introduction  to  the  Transit  Circle  work  in  the  volume  for  1875,  and  has  been  used 
during  the  year  1877  to  determine  the  personal  equation  of  all  the  observers  with  the 
Transit  Circle. 
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Reflection  apparatus, — The  apparatus  described  in  the  Introduction  to  the  Transit 
Circle  work  in  the  vohimes  for  1875  ^^^^  iSj6  was  used  during  1877  for  observing* 
stai-s  by  reflection. 

In  practice  the  rule  generally  followed  was  to  make  the  bisections  for  the  direct 
and  reflected  observations  symmetrical  with  regard  to  the  central  thread ;  in  mo«t 
cases  for  reflection  observations  at  threads  I  and  II,  and  for  direct  observations  at  VI 
and  VII. 

OBSERVATIONS    WITH    THE    TRANSIT   CIRCLE. 

Position  of  axiti. — The  system  of  observations  with  this  instrument  is  biised  on 
the  plan  of  reversing  the  axis  at  the  l)eginning  of  each  year,  and  at  the  same  time 
shifting  the  ])osition  of  circle  H  on  the  axis  so  that  the  north  polar  distances  of  the 
same  object  will  depend  on  ditterent  circle-divisions  in  difterent  years.  During  the 
year  1877  the  clamp  end  of  the  axis  was  east. 

Arrangement  of  work, — During  the  year  1877  there  were  four  observers  attached 
to  the  Transit  Circle,  who  made  all  the  observations  and  computations  except  such 
computations  and  copying  as  could  be  obtained  for  less  than  one  thousand  dollars. 
As  a  rule,  each  observer  is  held  responsible  for  all  the  observations  to  be  made  during 
an  "observing-day"  of  twenty-four  hours,  beginning  at  9  a.  m. 

The  usual  observing-hours  are  from  9  a.  ni.  to  3  j).  m.  and  from  8  p.  m.  to  an 
hour  late  enough  to  observe  whatever  small  planets  may  be  near  opposition.  It  is  a 
rule  to  observe  the  moon  whenever  it  can  be  seen  at  time  of  transit,  and  on  Sundays 
the  only  observations  regularly  made  are  those  of  the  moon  and  of  stars  necessary 
for  th^  determination  of  time  and  instrumental  constants. 

Generally,  in  clear  weather,  it  is  designed  to  observe  a  group  of  at  least  three 
*'time  stars"  in  the  forenoon  and  three  in  the  afternoon,  and  also  a  similar  number 
near  the  beginning  and  the  end  of  the  work  at  night. 

The  azimuth  constant  is  considered  invariable  throughout  the  ''observing- day"; 
but  the  coUimation  and  level  constants  and  the  zenith-point  correction  are  generally 
determined  at  about  the  middle  of  the  observations  for  each  day  and  eacli  night.      If 
the  observations  are  prolonged  to  a  very  late  hour  at  night  these  constants  are  gener- 
ally determined  twice. 

The  number  of  observations  to  be  obtained  in  an  *'observing-day"  has  not  been 
fixed,  for,  with  rare  exceptions,  the  zeal  of  the  observers  leaves  no  necessity  for  fixing 
a  minimum  limit. 

Metliod  of  ohserviny, — A  galvanic  current,  closed  by  the  Kessels  clock,  controls 
the  chronograph-pen,  and  all  observations  of  time  are  made  by  the  aid  of  its  recorded 
beats.  Therefore,  the  first  duty  of  the  observer  is  to  put  the  counting-clock  in  coin- 
cidence with  the  Kessels.  Then  the  counting-clock  serves  to  indicate  the  second  cor- 
responding to  each  beat  of  the  chronograph-pen,  and  when  included  in  the  clock 
circuit  it  also  indicates  the  beginning  of  each  minute  on  the  chronograph  by  causing 
the  pen  to  omit  the  mark  coiTesponding  to  the  sixtieth  second. 

The  general  method  adojited  in  using  the  Transit  Circle  is  to  bring  the  proper 
divisions  of  circle  B  near  the  zeros  of  its  micrometer  microscopes,  and  then  to  measui^e 
with  the  zenith-distance  micrometer  of  the  telescope  the  distance  between  its  zero- 
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point  and  the  image  of  the  object  observed.  The  subdivision  of  the  intervals  between 
consecutive  divisions  on  circle  B  is  thus  thrown  entirely  on  the  zenith-distance 
micrometer,  and  as  the  arc  measured  by  the  micrometer  microscopes  rarely  exceeds 
lo''  their  errors  of  run  are  neglected.  The  graduation  of  circle  B  is  considered  better 
than  that  of  circle  A,  and  is  consequently  employed  in  all  measures  of  zenith-distance. 
Circle  A  is  used  only  as  a  setting  circle,  to  indicate  the  degrees  and  minutes  of  zenith 
distances,  and  its  position  on  the  axis  is  never  changed.  If  a  collimating  eye-piece  is 
attached  to  the  telescope,  its  zenith-distance  micrometer  set  at  35  revolutions,  and  the 
instrument  turned  until  the  central  micrometer-wires  coincide  with  their  own  images 
reflected  from  the  surface  of  mercury,  the  reading  of  the  horizontal  microscope  of 
circle  A  will  be  179*^  56',  and  some  divisions  of  circle  B  will  be  found  very  nearly 
under  the  zeros  of  its  micrometer  microscopes. 
Let 

R  denote  the  reading  of  the  horizontal  microscope  of  circle  A  when  the  tele- 
scope points  to  the  zenith ; 

9>,  the  latitude  of  the  Transit  Circle ; 

5,  the  declination  of  the  object ; 

r,  the  refraction  of  the  object ; 
Then,  when  the  clamp  is  west,  the  telescope  must  be  set  so  that  the  reading  of  the 
horizontal  microscope  of  circle  A  will  be, 

For  a  direct  observation. 72  —  9>-|-(5±r 

For  a  reflection  observation  -     -     -     -     1 80^  -\-R'\-g)— d'=^r 

If  the  clamp  is  east,  the  reading  will  be, 

For  a  direct  observation i?  +  9>  —  (5^r 

For  a  reflection  observation  -     -     -     -     1 80°  -{-  R  —  9>  +  ^±^ 

If  the  ti'ue  value  of  g>  were  substituted  in  these  expressions,  whenever  the  com- 
puted* setting  was  not  exactly  an  even  minute,  it  would  be  necessary  to  set  on  the 
nearest  even  minute.  In  practice,  it  is  found  much  more  convenient  to  set  on  the  next 
less  even  minute;  and,  in  order  to  avoid  measuring  more  than  half  the  distance  between 
two  consecutive  divisions  on  the  circle  with  the  zenith-distance  micrometer,  a  fictitious 
value  of  q>  is  used.  The  fictitious  latitude  is  9>  -f  i'  for  a  direct  observation  with 
clamp  east,  and  a  reflection  observation  with  clamp  west;  and  q) —  i'  for  a  direct 
observation  with  clamp  west,  and  a  reflection  observation  with  clamp  east.  The 
formula  actually  employed  for  computing  the  settings  are,  therefore. 

For  a  direct  observation,  clamp  east    -     -  -  38°  5o'.6  —  5  ^  r 

For  a  reflection  observatioH,  clamp  east  -  -  141°    3^.4  +  ^  ±  ** 

For  a  direct  observation,  clamp  west  -     -  -  321^     3^.4  +  5  ±  ^ 

For  a  reflection  observation,  clamp  west  -  -  218^  50'. 6  —  5  ^.  r 

In  these  formuhi*,  r  is  taken  with  the  upper  sign  for  an  object  south,  and  with  the 

lower  sign  for  an  object  north  of  the  zenith.     For  the  moon,  r  is  made  equal  to  the 

sum  of  the  refraction  and  parallax.     In  observing  faint  objects,  it  is  often  desirable  to 

know  the  approximate  reading  of  the  zenith-distance  micrometer  for  the  point  at  which 
IV — 77  A 
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the  object  will  enter  the  field  of  view.     In  both  positions  of  the  clamp  the  reading  is 
computed  from  the  formula, 


where  e  is  the  difference  between  the  computed  setting  and  the  next  less  even  minute, 
and'it  is  the  value  of  one  revolution  of  the  micrometer-screw. 

The  adopted  mode  of  observing  is  to  move  the  zenith-distance  micrometer  until 
the  imago  of  the  star  or  of  the  limb  of  the  sun,  moon,  or  planet  bisects  the  space 
between  the  two  middle  threads  of  the  micrometer,  and  this  operation  is  called,  in  this 
introduction,  briefly,  bisecting  the  object  It  is  not  easy  to  observe  very  faint  objects 
in  this  way,  aind  such  are  bisected  with  the  threads  A  or  B.  These  latter  threads  are 
also  used,  in  order  to  avoid  moving  any  thread  more  than  two  minutes,  when  observ- 
ing two  or  more  objects  on  the  same  setting,  differing  more  than  two  minutes  in 
declination.  All  bisections  are  made  by  always  moving  the  micrometer-threads  frotn 
the  bead.  The  microscope-micrometer  threads  are  always  moved  toward  the  head. 
The  readings  ot  the  zenith-distance  micrometer  are  taken  from  the  self-registering 
indexes  after  the  completion  of  each  observation 

Three  persons  are  usually  employed  in  making  a  complete  observation  of  the 
four  limbs  of  the  sun,  though  it  is  sometimes  accomplished  by  two.  The  setting  for 
the  north  and  sonth  limbs  is  computed,  a  paste-board  cap  with  a  circular  aperture 
three  inches  in  diameter  is  put  over  the  object-glass,  a  shade-glass  is  placed  on  the 
eye-piece,  and  the  telescope  set  for  the  position  of  the  sun's  center.  About  two 
minutes  before  the  predicted  time  of  transit  of  the  sun's  center,  the  shutters  are 
opened,  and  the  observer  notes  the  time  of  transit  of  the  preceding  limb  over  the 
eleven  transit  threads  in  the  usual  way.  The  assistant  at  circle  A  now  sets  the  tele- 
scope for  the  observation  of  one  of  the  horizontal  limbs,  and,  while  the  observer  is 
making  the  bisections  at  threads  I  and  II,  the  assistant  at  circle  B  reads  the  four 
microscopes.  Tliis  done,  the  telescope  is  set  for  the  other  limb,  the  bisections  at 
threads  VI  and  VII  are  made,  and  the  assistant  at  circle  B  again  reads  the  four 
microscopes.  The  telescope  is  then  undamped  and  moved  until  the  following  limb  is 
in  the  field,  when  its  transit  over  all  the  threads  is  observed.  The  shutters  are  then 
closed,  and  the  observation  completed  by  making  the  usual  observations  of  the  exter- 
nal thermometer,  barometer,  and  attaclied  thermometer.  During  the  observation,  the 
circles  are  protected  from  the  direct  rays  of  the  sun  by  the  steps  and  platform  used  in 
observing  the  nadir  point. 

In  observations  of  the  moon,  if  the  preceding  limb  is  the  full  one,  tlie  settings  for 
the  center  and  for  the  full  horizontal  limb  are  computed  and  the  instrument  set  for  the 
center,  but  not  clamped.  The  transit  of  the  preceding  limb  is  then  observed,  and  the 
observer  going  to  circle  A  sets  the  instrument  on  the  full  horizontal  limb.  Returning 
to  the  eye-piece,  he  makes  the  bisections  usually  at  threads  II,  III,  IV,  V,  and  VI. 
The  observation  is  completed  by  reading  the.  microscopes  of  circle  B. 

If  the  following  limb  is  full,  the  telescojie  is  set  for  the  position  of  the  full  hori- 
zontal limb,  and  the  microscopes  are  read  before  the  moon  enters  the  field.  After  the 
bisections  are  made,  the  telescope  is  undamped  and  moved  till  the  following  limb  is 
in  the  field,  when  the  transit  is  observed  in  the  same  way  as  for  the  preceding  limb. 
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When  the  larger  planets  are  observed,  the  bisections  of  one  limb  are  made  at 
threads  I  and  VII,  and  of  the  other  at  II  and  VI.  In  the  observations  of  Mars  at 
opposition  in  1877  ^^^  zenith-distance  of  the  planet  was  determined  by  moving  the 
threads  B  and  b  until  they  cut  off  equal  segments  from  the  north  and  the  south  limbs 
of  Mars.  The  transit  of  the  preceding  limb  is  usually  observed  at  sets  B  and  D,  and 
of  the  following  limb  at  set  C,  though  this  order  is  sometimes  reversed. 

Planets  which  do  not  present  a  well-defined  disk  are  observed  in  the  same  manner 
as  fixed  stars. 

The  general  plan  for  observing  fixed  stars  is  as  follows : 

(i)  If  the  star  is  within  5°  of  the  pole,  the  transit  is  observed  by  eye  and  ear 
at  the  threads  of  set  C,  and  it  is  bisected  at  Ci,  C3,  and  C5,  or  sometimes  at  all  the 
threads  of  the  set. 

(2)  If  the  star  is  situated  between  5^  and  20^  of  polar  distance,  the  transits  over 
set  C  are  recorded  on  the  chronograph  in  the  usual  way,  and  it  is  bisected  at  any  two 
of  the  threads  Bi,  B3,  Dj,  D3;  preference  being  given  to  tlie  combinations  Bg,  D^,  or 
Bi,  D3,  which  make  the  observation  symmetrical. 

(3)  If  the  polar  distance  of  the  star  exceeds  20°,  its  transit  over  the  eleven 
threads  is  recorded  on  the  chronograph,  and  the  bisections  are  made  at  any  two  of  the 
threads  I,  II,  VI,  VII ;  preference  being  given  to  the  combinations  II,  VI,  or  I,  VII. 
Sometimes  bisections  are  made  at  each  of  the  threads  I,  II,  VI,  VII. 

(4)  In  the  case  of  double  stars,  the  transit  of  one  component  is  usually  observed 
over  sets  B  and  D,  and  of  the  other  over  set  C.  The  bisection  of  one  component  is 
made  at  threads  I  and  VII,  and  of  the  other  at  threads  II  and  VI. 

In  observing  transits  by  eye  and  ear,  the  beat  of  the  chronograph-pen  is  used 
and  not  that  of  the  counting-clock. 

Thread  intervals^ — The  following  thread  intervals  were  determined  early  in  1877, 
and  were  employed  throughout  the  year. 

Table  II. 


s. 

s. 

B,  -h 

12.230 

Ci  +  4.078 

B, 

9.681 

Ca  -H  2.035 

s.  . 

Ba 

8.166 

Cs  +   o.oxi 

D,  - 

8.174 

C4   —  2.051 

D, 

9.642 

C5  -  4.095 

D3  - 

12.255 

m 

In  reading  all  complete  observations  from  the  chronograph  sheets  the  records  for 
Ci  and  C5  are  omitted,  and  the  remaining  nine  threads  are  considered  the  standard  set. 

The  zenith'dishmce  microfneter-screw. — From  a  series  of  observations  made  in  1873, 
the  value  of  one  revolution  of  the  zenith-distance  micrometer-screw  was  found  to  be 
I5''.3i2,  and  this  value  has  been  used  in  reducing  the  observations  made  in  1877. 

When  the  close  pair  of  micrometer-threads  occupies  the  center  of  the  space 
between  the  fixed  horizontal  threads,  the  reading  of  the  micrometer-screw  is  40  revo- 
lutions, and  the  reading  increases  as  the  threads  move  from  the  micrometer-head. 
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The  right-ascension  micrometer'Screw, — The  adopted  value  of  one  revolution  of  this 
screw  is  i*.024.  This  value  was  determined  by  measuring  the  intervals  between  the 
transit  threads,  which  had  been  determined  by  the  transits  of  stars  near  the  pole. 

Inclination  of  threads. — The  corrections  for  inclination  of  micrometer-threads 
used  in  1877  are  given  in  the  table  below. 

Table  III. 
Inclination  of  Threads. 


From  Ja 

Corr.  for  In- 
clination 
of  Central 
Threads. 

nuary  i  to  Au 

Correction 

for 
Thread  A. 

igust  4,  1877. 

1 
Correction 

for 
Thread  B.   ' 

Correction 

for 
Thread  b. 

1      II 

From 

August  6  to  December  31, 

1877. 

Vertical 
Thread. 

1 

Corr.  for  In- 
clination 
of  Central 
Threads. 

II 

Correction 

for 
Til  read  A.  , 

1 
1       II 

Correction 

for 
Thread  B. 

1      II 

Correct  ion 

for 
Thread  b. 

II 

1      II 

1      II 

1      II 

I 

-         1. 17 

+  2  31.95 

-  2  34.09 

-  2  51.99 

-         1.39 

-4-    2   31.37 

-  2  34.69 

-  2  56.33 

11 

0.78 

2  32.34 

2  33.60 

2  51.45 

0.93 

2  3>.83 

2  34.23 

2  55.87 

III 

-        0.39 

2  32.72 

2  33.10 

2  50.90 

-        0.47 

2  32.29 

2  33.77 

2  55.41 

IV 

0.00 

2  33.11 

2  32.61 

2  50.36 

0.00 

2  32.76 

2  33.30 

2  54.94 

V 

+        0.39 

2  33.50 

2  32.12 

2  49.82 

+         0.47 

2  33  23 

2  32.83 

2  54.47 

VI 

0.78 

2  33.88 

2  31.62 

2  49.27 

0.93 

2  33.69 

2  32.37 

2  54.01 

VII 

+         1. 17 

-h   2  34.27 

1 

1  —  2  31.13 

i 

-  2  48.73 

+         1.39 

+  2  34.15 

—  2  31.91 

-  2  53.55 

The  corrections  for  threads  A,  B,  and  b  in  the  above  table  contain,  beside^  the 
correction  for  inclination,  the  reduction  to  the  middle  pair  of  threads. 

Collimation  constmit. — The  collimation  constant  is  determined  by  means  of  the 
collimators,  without  reversing  the  instrument. 

The  covers  of  the  opening  through  the  central  cube  of  the  telescope  are  removed, 
and  the  instrument  turned  until  the  horizontal  thread  in  collimator  A  appears  in  the 
field  at  about  35  revolutions.  Then  by  means  of  the  screws  acting  against  the  Y's  of 
collimator  A,  its  vortical  thread  is  moved  until  it  is  seen  very  near  the  image  of  C3  in 
the  telescope.  Three  measures  of  the  small  distance  between  C3  and  the  image  of  the 
vertical  thread  in  the  collimator  are  then  made  with  the  right-ascension  micrometer  by 
moving  its  thread  until  the  collimator  thread  bisects  the  space  between  the  movable 
thread  and  C3,  and  by  obtaining  a  coincidence  between  C3  and  the  movable  thread- 
The  deviation  will  be  half  the  space  measured  by  the  movable  thread. 

The  telescope  is  then  j)ointed  to  the  zenith,  and  the  micrometer  of  collimator  li 
is  moved  until  the  intersection  of  its  cross-threads  is  exactly  on  the  image  of  the  verti- 
cal thread  of  collimator  A.  The  telescope  is  then  pointed  on  collimator  B,  and  four 
measures  made  of  the  distance  between  C3  and  the  intersection  of  the  cross-threads. 
These  measures  are  made  in  the  same  manner  as  those  on  the  vertical  thread  of  col- 
limator A. 

The  telescope  is  again  pointed  to  the  zenith,  and  the  adjustment  of  the  vertical 
thread  of  collimator  A  on  the  cross-threads  of  collimator  B  is  examined.  If  it  is  imper- 
fect, it  is  readjusted,  and  another  set  of  measures  similar  to  the  first  is  made.     The 
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mean  of  the  first  and  last  sets  of  measures  is  taken  as  the  true  distance  of  C3  from  the 
image  of  the  vertical  thread  of  collimator  A.  Care  is  taken  to  determine  the  value  of 
Cq  when  the  temperature  is  changing  very  slowly. 

In  the  computation  of  the  constant  from  these  data  in  1877, 

c^  z=  the  sum  of  the  coUimation  constant  at  the  temperature  r°  Fahr.,  and  the 

constant  of  diurnal  aben-ation; 
Co  zz  the  sum  of  the  same  constants  at  the  temperature  0°  Fahr.; 
M  zz  the  distance,  in  micrometer  revolutions,  of  the  image  of  the  vertical 

thread  of  collimator  A  east  of  C3 ; 
M'  zz  the  distance,  in  micrometer  revolutions,  of  tlie  image  of  the  intersection 

of  the  threads  in  collimator  B  east  of  C^ ; 
R  =  the  value,  in  seconds  of  tune,  of  one  revolution  of  the  micrometer-screw 

zz  1^.024; 
9>  zz  the  latitude  of  the  Observatory ; 

i  zz  the  reduction  of  the  position  of  C3  to  the  mean  of  the  set  of  nine  threads 
zz  +  o'.oi  1  during  the  year. 
Then,  if  M  and  M^  have  been  observed  at  the  temperature  t°  Fahr., 

c^  zz  i  {M  +  M*)  B  —  o*.02i  cos  (p  —  i  =  o*.5i2  {M  +  M')  —  o*.oi6  —  i. 

In  the  Transit  Circle  the  collimation  varies  with  tlie  temperature,  and  from  a 
discussion  of  many  obsei'vations,  made  at  widely  different  temperatures,  it  has  been 
found  that 

Co  =  c^  ^  o*.oo4  r 

where  the  upper  sign  is  used  when  the  clamp  is  east,  and  the  lowei*  when  it  is  west 
As  the  value  of  Cq  lias  been  found  to  be  very  steady  throughout  the  year  for 
several  years,  it  is  usually  determined  two  or  three  times  a  month.  For  special  obser- 
vations on  other  days,  the  value  of  Cq  is  obtained  by  interpolation,  and  from  it,  and 
the  observed  temperature  at  the  time,  the  actual  collimation  constant  is  obtained  from 
the  formulae 

Cr  =  Co  ±  o*.cx)4  r 

For  the  final  reduction  of  observations  with  the  Transit  Circle,  a  constant  value 
of  Cq  is  used  during  the  period  that  the  thread  C3  remains  undisturbed.  The  value  used 
is  the  mean  of  all  the  values  determined  by  observation.  These  values  will  be  found 
in  Table  A  of  this  Introduction. 

The  level  constant — The  instrument  employed  is  a  hanging  level.  Its  tube  is 
three-quarters  of  an  inch  in  diameter,  10  inches  long,  and  has  a  chamber  at  one  end, 
so  that  the  length  of  the  bubble  is  adjustable.  It  seems  to  be  most  sensitive  when  its 
length  is  about  1.25  inch.  The  scale  is  numbered  continuously  from  end  to  end,  the 
numbers  running  from  o  to  90.  The  length  of  one  division  is  about  0.09  inch,  and  its 
value  is  0^.05  8. 

In  using  the  level,  it  is  always  reversed  twice,  giving  two  readings  with  it  direct 
and  two  with  it  reversed. 
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In  computing  the  constant  from  the  observations, 

b  zr  the  Igvel  constant ; 

TFand  E  zz  the  sum  of  the  two  readings  of  the  west  and  east  ends  of  the  bubble 

with  the  level  in  its  first  position ; 
w  and  e  zz  the  sum  of  the  two  readings  of  the  west  and  cjust  ends  of  the  bubble 

with  the  level  reversed ; 
I  lence, 

6  =z  o'.oo725  [(W+  E)  —  (w  +  (')] 

When  the  <         .   >  end  of  the  bubble  gives  the  greatest  reading,  the  sign  of  '>  is  \  _ 

A  careful  examination  of  the  pivots  indicates  that  they  are  sensibly  round  and 
equal  in  diameter. 

ITie  azimuth  constant — The  azinmth  constant  is  generally  determined  from  the 
observed  transit  of  one  or  more  of  the  ** azimuth  stai-s" — Polaris,  S  Ursa^  Minoris,  51 
Cephei,  or  A  Ursa?  Minoris — by  means  of  the  formula 

_  a-{T+J  T+Bh  +  Co) 
^~  A 

where  a,  &,  and  c  are  the  azimuth,  level,  and  collimation  cons^mts ;  A^  li,  and  C\  the 
azimuth,  level,  and  collimation  factors ;  nr,  the  ^adopted  right  ascension  of  the  star  j  T, 
its  observed  time  of  transit ;  and  ^  T,  the  approximate  clock  correction  at  T.  When 
the  same  star  is  observed,  both  above  and  below  the  pole,  on  the  same  observing-<lay, 
the  mean  of  the  constants  derived  from  those  observations  is  adopted  for  the  azimuth 
constant  for  that  observing-day.  n 

If  no  star  is  observed  above  and  below  the  j)ole^  the  adopted  consUint  is  the 
mean  of  the  results  obtiiined  from  such  azinmth  stiirs  as  have  been  observed. 

If  from  any  cause  no  azinmth  stars  are  observed,  the  constant  is  derived  from  the 
observed  places  of  all  the  known  stars  by  the  method  of  least  scpiares. 

TJie  zenith  point  correction  from  nadir  observation^^, — This  constant  is  determined 
from  observations  of  the  nadir  point  with  a  Bohnenberger  eye-piece  in  the  following" 
manner : 

(i)  The  telescope  is  pointed  downward  over  a  box  of  mercury,  set  so  that  the 
circle  reading  is  179°  56',  and  the  four  microscopes  at  circle  B  are  read. 

(2)  Two  readings  of  the  zenith-distance  micrometer  are  then  tiiken  by  moving 
the  close  pair  of  micrometer-threads  until  the  space  between  them  aiul  their  images, 
reflected  from  the  mercury,  appears  equal  to  the  distance  between  the  two  threads, 
the  threads  being  nearer  the  head  of  the  micrometer. 

(3)  Four  readings  of  the  micrometer  are  next  made  in  the  same  way  as  before, 
except  that  the  threads  are  placed  tlie  other  side  of  the  images. 

(4)  Two  more  readings  of  the  micrometer  are  then  nuide  in  the  same  manner  as 
the  first  two,  and  the  microscopes  at  circle  B  are  again  rejul. 

The  mean  of  the  eight  micrometer  readings  will  give  the  reading  for  the  coinci- 
dence of  the  two  threads  and  their  images.  The  second  circle  reading  is  tiiken  for  a 
check  on  the  first 
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The  obsei'vations  are  reduced  by  means  of  the  formula : 

1 80^  +  Division  correction  for  circle  B 

Zenith-point  correction  =  ^  +  Correction  for  flexure  of  circle  B 

+  Correction  for  flexure  of  telescope 
—  Constant  added  to  reduction  to  meridian 

^79°  S^ziz  10  revolutions  of  micrometer  micro- 
scopes. 
^  Observed  reading  of  micrometer  mi- 
croscopes. 
+  Micrometer  equivalent  corresponding 
to  the  sum  of  the  observed  reading 
of  the  zenith-distance  micrometer 
+  0^250. 

The  values  of  the  division  and  flexure  corrections  are  found  by  means  of  the 
formuhe  for  reflection  observations  in  Tables  V  to  VIII.  The  constant  added  to  the 
reduction  to  the  meridian  is  l'^8o.  Iti  the  terms  relating  to  the  micrometer  micro- 
scopes, the  upper  signs  are  to  be  taken  when  the  clamp  is  east  and  the  lower  when  it 
is  west. 

The  value  of  the  first  term  in  the  expression  for  the  zenith-point  correction  is  a 
constant,  and,  in  1877,  the  different  terms  were  obtained  as  follows: 

In  1877  the  clamp  was  east;  circle  B  was  used;  the  reading  of  the  horizontal 
microscope,  when  the  telescope  was  pointed  to  the  zenith,  was  45^.1  =iiJo  and  the 
distanciB  of  the  nadir  point  from  the  reflected  pole  was  51^.1  zz  ^.  With  these  data. 
Table  VI  gives  45^.1  as  the  argument  with  which  to  enter  Table  V  to  find  the  division 
correction  —  o''.oi.  With  the  same  data.  Table  VII  gives  the  correction  for  circle 
flexure  -f  o".02  ;  and  Table  VIII  gives  the  correction  for  flexure  of  telescope  —  o".29 
Hence,  the 


O  '  '/ 


Nadir  contsant  is 

CoiTCction  for  errors  of  division  is      -     -     - 

Correction  for  flexure  of  circle  is  -     -     -     - 

*  Correction  for  flexure  of  telescope  is  -     -     - 

Constant  added  to  reduction  to  meridian  is  - 


i»o 

0 

0.00 

— 

0.0 1 

+ 

0.02 

— 

0.29 

1.80 

179 

59 

57.92 

The  second  term  is  simply  the  concluded  circle  reading  when  the  clamp  is  east. 

The  correction  +0^250  to  tlie  reading  of  the  zenith-distance  micrometer  is  neces- 
sary, because  tlie  head  of  that  micrometer  has  four  indexes,  and  the  one  used  in  tlie 
nadir  observation  reads  0^250  less  than  that  employed  in  other  observations. 

The  adopted  zenith-point  corrections  used  in  the  reductions  in  1877  will  be  found 
in  Table  E  of  this  Introduction.  These  coirections  were  obtained,  as  in  1876,  by 
(combining  the  results  from  nadir  and  reflection  observations.     The  nadir  observations 
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were  made  in  the  usual  way,  and  the  divisions  of  circle  B,  on  which  the  readings  were 
actually  made,  were : 


o 


For  microscope  I 1804 

For  microscope  II 270     4 

For  microscope  III 04 

For  microscope  IV 90     4 

The  microscopes  were  read  both  hefore  and  after  the  nadir  observation,  and  the 
mean  of  these  readings  was  adopted  as  the  tnie  reading. 

From  January  i  to  August  4  seventy-nine  observations,  direct  and  reflected  at 
the  same  transit,  were  made  of  stars  south  of  the  zenith  and  ninettf-flve  of  stars  north 
of  the  zenith.  The  mean  of  the  differences  between  the  zenith-])oint  coiTCctions 
derived  from  observations  of  the  nadir  and  of  stars  was,  for  southern  stars  Nadir  —  S.  zz: 
+  o".io;  for  northern  stars  =  + o".8i.  After  August  4,  when  the  eye-piece  was 
removed,  thirty-two  observations  were  made  of  soutJiern  stars  and  thirty-five  of  northern 
stars.  The  mean  of  the  differences  between  the  zenith-point  corrections  derived  from 
observations  of  the  nadir  and  the  stars  was,  for  southern  stars  Nadir  —  S  =  —  o".28,  and 
for  northern  stars  Nadir  —  S.  zz  +  o''.62.  An  examination  of  these  results  by  groups 
does  not  indicate  any  change  in  the  correction  Nadir  —  S.,  depending  on  the  zenith-dis- 
tance. 

Whenever  nadir  observations  alone  were  made,  the  unmodified  results  were  used  aa 
the  zenith-point  corrections.  When  corrections  were  obtained  from  both  nadir  and 
stAr  observations,  or  from  star  observations  alone,  the  values  from  stara  were  corrected 
by  the  above  values  of  Nadir  —  S.,  and  the  mean  of  all  corrections  obtained  during  a 
day  or  evening  was  adopted ;  giving  equff  weight  to  each  value. 

RESULTS   OF    OBSERVATIONS    WITH    THE   TRANI^T   CIRCLE. 

• 

In  former  volumes,  from  1866  to  1876,  inclusive,  it  has  been  the  custom  to  print 
the  observations  with  the  Transit  Circle  in  detail,  but  with  tliis  volume  it  lias  been 
deemed  advisable,  for  many  reasons,  to  change  the  system  and  to  print  only  tlie  resnlt^s 
of  the  observations  and  reductions. 

These  results  will  be  found  on  pages  i  to  95. 

RIGHT   ASCENSIONS. 

The  first  column  contains  the  day  of  the  observation,  which  begins  witli  tlie 
transit  of  the  sun.     It  also  contains  the  initial  of  the  observer,  as  follows: 

E. — Professor  J.  R.  Eastman,  U.  S.  N. 
F, — Assistant  Edgar  Frishy. 
S. — Assistant  A.  N.  Skinner. 
P. — Assistant  H.  M.  Paul. 

The  second  column  contains  the  reference  number. 

The  third  column  contains  the  name  of  the  object.  In  the  case  of  the  sun,  moon, 
and  planets,  the  part  observed  is  always  specified;  I  and  II  indicating  respectively 
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the  preceding  and  following  limbs;  N.  and  S.,  the  north  and  south  limbs;  and  C,  the 
center.  When  one  component  of  a  double  star  is  observed,  it  is  always  the  brighter 
of  the  two,  unless  otherwise  designated. 

The  fourth  column  contains  the  number  of  threads  over  which  transits  were 
observed  and  used  in  the  reductions. 

1^\\Q  fifth  column  contains  the  clock  time  of  transit  over  the  "mean  thread,"  whose 
position  is  the  mean  of  the  standard  set  of  nine  threads.  When  stars  are  observed 
over  other  or  less  threads  than  the  standard  set,  the  recorded  transit  over  each  thread 
is  reduced  to  the  "mean  thread"  by  means  of  the  known  thread  intervals. 

In  the  case  of  other  objects,  the  reduction  for  each  thread  is  corrected  for  the 
motion  of  the  object  during  the  interval  between  each  thread  and  the  "mean  thread." 

The  sixth  Qolumn  contains  the  sum  of  the  instrumental  corrections,  or  the  quantity 

Aa  +  Bh+  Cc 

where  a,  6,  c  are  the  constants,  and  -4,  B,  C  are  the  factors  for  azimuth,  level,  and 
collimation. 

The  formulae  for  computing  A,  B,  and  G  are: 

A  zz  sin  ^q)  —  6)  sec  d  zz  sin  q>  —  cos  q>  tan  S 
B  zz  cos  {g}  —  S)  sec  S  zz  cos  9>  +  sin  9)  tan  S 
C  =  sec  S 

in  which  q>  is  the  latitude  of  the  Observatory,  and  S  is  the  declination  of  the  object 
observed. 

The  reductions  of  transit  observations  with  the  Transit  Circle  are  made  by  means 
of  tables  giving  the  values  of  Aqj  Bb,  and  Cc  for  each  degree  of  zenith  distance,  and 
for  each  o*.oi  of  the  constants  a,  6,  c,  from  o'.oi  to  0^.50.  These  tables  may  be  found 
in  Appendix  I  to  the  Washington  Observations  for  1872. 

A  general  table  of  the  values  of  the  factors  Aj  B,  and  C  may  be  found  on  page 
xlvii  of  the  Introduction  to  the  Transit  Circle  in  1873. 

Table  B,  following  this  introduction,  contains  the  adopted  values  of  the  instru- 
mental constants  for  all  occasions  on  which  observations  were  made.  The  first  column 
gives  the  mean  date  to  the  nearest  tenth  of  a  day.  The  second  column  gives  the  sidereal 
hour  to  the  nearest  tenth,  for  which  the  constants  were  computed  or  observed.  The 
third,  fourth,  and  fifth  columns  contain  respectively  the  adopted  value  of  the  colli- 
mation, level,  and  azimuth  constants. 

The  seventh  column  contains  the  apparent  and  the  adopted  clock  corrections.  The 
apparent  clock  corrections  are  in  full-faced  type,  and  are  derived  from  direct  observa- 
tions of  stars  of  the  American  Ephemeris  within  40°  of  the  equator. 

The  adopted  apparent  right  ascensions  of  these  stars  wore  obtained  by  applying 
the  corrections  given  in  Table  C  to  the  apparent  right  ascension  of  the  American 
Ephemeris. 

The  clock  corrections  in  the  seventh  column,  printed  in  ordinary  type,  are  derived 
from  the  data  in  Table  D. 

The  principal  work  of  the  Tran^t  Circle  in  1877  has  been  upon  the  sun,  moon, 
and  planets  and  miscellaneous  stars,  and  it  has  been  deemed  unadvisable  to  attempt 
the  determination  of  corrections  in  right  ascension  to  the  star-places  of  the  American 
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Ephemeris,  as  was  done  before  1876.  Accordingly  in  1877,  only  sndi  stars  of  the 
American  Ephemeris  were  observed  iis  were  required  to  determine  clock  corrections 
and  rates,  and  instrumental  corrections.  Whenever  possible,  at  least  three  stars* were 
observed  for  clock  corrections  near  the  beginning  and  also  near  the  end  of  the  observ- 
ing period  on  each  day  and  each  night.  The  mean  of  the  corrections  in  each  group 
was  assumed  to  correspond  with  the  mean  of  the  times,  and  the  hourly  rate  was  deter- 
mined for  the  period  that  the  clock  was  in  actual  use.  The  corrections  and  rates  are 
found  in  Table  D,'  which  requires  no  explanation. 

By  this  method,  the  personal  equation  of  the  observer  was  seldom  involved,  but 
it  was  determined  as  usual  with  the  apparatus  described  in  the  volume  for  1875,  and 
the  correction  is  given  below  with  the  proper  sign  for  application  to  the  observed  time. 

8. 

Professor  Eastman —  0.115 

Assistant  Frisby —  0.035 

Assistant  Skinner +0.079 

Assistant  Paul —  0.199 

The  eleventh  column  contains  the  apparent  right  ascension  of  each  object,  or  the 
sum  of  the  fifth,  sixth,  and  seventh  cohunns,  and  in  all  ciises  luis  .reference  to  that 
part  of  the  object  which  was  actually  observed. 

The  twelfth  column  contains, 

(i)  The  corrections  given  by  each  observation  to  the  right  ascension  of  the  stars 
of  the  American  Ephemeris,  given  simply  to  show  the  general  accordance  of  the 
observations. 

(2)  The  reduction  for  all  other  stars  to  their  mean  positicm  for  the  fictitious  epoch 
1877.0.  This  reduction  is  computed  with  the  constiints  of  the  American  E{)hemeris, 
and  no  proper  motion  is  applied. 

(3)  The  sidereal  time  of  the  semi-diameter  of  the  sun,  the  moon,  or  a  planet 
passing  the  meridian,  when  only  one  limb  is  observed,  as  given  in  the  American 
Ephemeris.  In  the  case  of  the  sun,  the  Ephemeris  time  luis  been  corrected  for  the 
personal  equation  of  the  observer,  which  was  determined  from  all  the  observations  of 
the  year. 

NORTH    polar   distance. 

The  eighth  column  contains  the  zenith-distance  south  of  each  object  observed,  as 
derived  from  circles  A  and  B.  This  quantity,  when  the  clamp  is  east,  is  equal  to  the 
reading  of  the  horizontal  microscope  of  circle  A,  minus  the  excess  of  the  mean  of  the 
readings  of  the  micrometer  microscopes  of  circle  IJ  above  ten  revolutions.  When  the 
clamp  is  west,  it  is  equal  to  359°  52',  minus  the  reading  of  the  horizontal  microscope 
of  circle  A,  plus  the  excess  of  the  mean  of  the  readings  of  the  micrometer  microscopes 
of  circle  B,  above  ten  revolutions. 

The  ninth  column  contains 

(i)  The  micrometer  equivalent. 

(2)  The  reduction  to  the  meridian. 

(3)  The  correction  for  inclination  of  threads  and  motion  of  object. 

(4)  The  correction  for  the  thread  employed  in  the  bisections. 

(5)  The  zenith-point  correction. 
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(i)  The  micrometer  equivalent  of  the  readings  of  the  zenith-distance  micrometer, 
if  the  clamp  is  east,  is 

2'  o".o+iJ  (40^000  — r) 

if  the  clamp,  is  west,  it  is 

4'  o'^.o— -R  (4o''.ooo  — r) 

In  these  formulae  r  is  the  mean  of  the  readings  of  the  zenith-distance  micrometer, 
expressed  in  revolutions ;  jR,  the  mean  value  of  one  revolution  between  r  and  40.0 
revolutions,  and  the  numerical  term  is  a  constant  added  to  make  the  zenith-point  cor- 
rection always  positive 

In  practice,  the  micrometer  equivalents  are  taken  from  a  table  where  the  values 
are  tabulated  for  each  o^oi  from  2  4'".  3  to  47^8. 

Two  bisections  of  each  object  observed  were  usually  made  with  the  declination 
micrometer.  When,  for  any  reason,  any  other  number  of  bisections  wore  made,  the 
fact  is  noted  at  the  foot  of  the  page. 

(2)  The  reduction  to  the  meridian  is  computed  from  the  formula 

//  iz:  i".8o—  1 12.5  sin  \"  ^  tan  8 
—  I ".80—  [6.7367]  ^  tan  8 

where  fi  is  the  reduction  to  the  meridian,  in  seconds  of  arc;  e,  the  equatorial  interval, 
in  seconds  of  time,  between  the  mean  thread  and  the  thread  at  which  the  bisection 
was  made;  5,  the  declination  of  the  object;  and  i".8o  is  a  constant  introduced  to 
make  >u  generally  positive.  The  values  of  //  are  tabulated  for  all  the  vertical  threads 
and  for  each  degree  of  declination. 

Where  bisections  are  made  away  from  the  vertical  threads,  the  time  of  the  bisec- 
tion is  noted,  and  the  correction  is  computed  from  the  formula 

/i  =  i''.8o-  [6.4357]  P  sin  2  8 

where  /  represents  the  distance  of  the  object  from  the  meridian  at  the  time  of  bisec- 
tion, and  the  other  terms  are  the  same  as  before. 

(3)  The  corrections  for  inclination  of  threads  given  on  pages  XXVIII  and  3  were 
derived  from  a  large  number  of  observations  at  threads  I  and  VII ;  and  the  correc- 
tion for  motion  of  object  in  unsymmetrical  observations  is  computed  from  the  formula 

3600 

where  A'  is  the  correction  for  motion,  and  J  the  hourly  motion  of  the  object  in  decli- 
nation, both  expressed  in  seconds  of  arc;  I  is  the  interval,  in  seconds  of  time,  between 
the  mean  thread  and  the  thread  at  which  the  bisection  was  made. 

(4)  In  observations  where  threads  A  or  B  were  employed,  the  correction  for  the 
distance  of  the  thread  from  the  central  pair  of  threads  was  required,  and  the  value  of 
this  correction  is  found  on  pages  XXVIII  and  3. 

(5)  The  zenith-point  correction  is  taken  directly  from  Table  E,  and  it  is  also 
given  for  each  date  at  the  bottom  of  each  page. 
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ITiB  sum  of  the  quantities  in  columns  eight  and  nine  give  the  apparent  zenith- 
distance  south. 

The  tenth  column  contains  the  correction  for  refraction  computed  from  Bessers 
formula,  employing  the  tables  given  in  the  Appendix  to  the  Washington  Observations 
for  1845. 

The  thirteenth  column  contains  the  apparent  north  polar  distance  of  each  object, 
or  the  adopted  co-latitude,  51  6'  2i".2dz  the  sum  of  the  apparent  zenith  distance 
south,  and  the  refraction.  The  upper  sign  is  employed  for  a  direct,  and  the  lower  for 
a  reflected  observation. 

The  fourteenth  column  contains : 

(i)  For  stars  whose  apparent  positions  are  given  in  the  American  Ephemeris, 
the  correction  to  the  north  polar  distance  of  the  Ephemeris  obtained  from  each  obser- 
vation. 

(2)  For  other  stars,  the  reduction  to  their  mean  position  for  the  fictitious  epoch 
1877.0.  This  reduction  is  computed  with  the  constants  of  the  American  Ephemeris, 
and  no  proper  motion  is  applied. 

(3)  For  the  asteroids,  the  correction  for  parallax,  computed  from  the  data  accom- 
panying the  ephemerides. 

The  corrections  for  parallax,  semi -diameter,  and  defective  illumination  for  the  sun, 
moon,  and  larger  planets  are  given  at  the  foot  of  the  pages  containing  the  observations. 

The  readings  of  the  barometer,  the  attached  thermometer,  and  the  external  ther- 
mometer are  given  at  the  foot  of  each  page. 

All  corrections  for  parallax,  except  those  for  the  asteroids,  are  computed  from 
the  data  contained  in  the  American  Ephemeris.  When  both  limbs  of  an  object  were 
observed,  the  semi-diameter  is  derived  from  the  observation;  but,  when  only  one  limb 
was  observed,  the  semi-diameter  is  taken  from  the  American  Ephemeris. 

The  corrections  for  defective  illlumination  are  computed  from  the  data  of  the 
American  Ephemeris. 

CORRECTIONS    TO    THE    STAR-POSITIONS    OF    THE    AMERICAN     EPHEMERIS    IN     NORTH    POLAR 
DISTANCE,   GIVEN   BY   INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE   IN    1 877. 

The  tables  containing  these  corrections  may  be  found  on  pages  241  to  ^56,  and 
give  the  date  of  the  observation,  the  initial  of  the  observer,  and  the  correction  for 
each  observation  in  north  polar  distance,  copied  without  change,  except  for  erroneous 
micrometer  revolutions,  from  the  last  column  of  the  pages  of  the  observations. 

An  interrogation  mark  signifies  that  the  result  is  doubtful,  and  an  r,  that  it  is 
rejected  in  the  determination  of  the  adopted  mean  result. 

The  mean  polar  distances  thus  found  still  require  the  following  corrections : 

(i)  For  errors  of  division; 

(2)  For  flexure; 

(3)  For  error  in  zenith-point  correction; 

(4)  For  error  in  assumed  latitude. 

Errors  of  division. — The  corrections  for  errors  of  division  of  circle  B  were  deter- 
mined in  November  and  December,  1865.     These  corrections  are  given  in  the  follow- 
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ing  table/  which  contains  the  correction  to  be  applied  to  the  mean  of  the  readings  of 
the  four  microscopes  in  order  to  free  this  mean  from  the  effect  of  errors  of  division. 
The  argument  with  which  to  enter  the  table  is  the  reading  of  the  horizontal  microscope 
at  circle*  B. 

Table  IV. — Corrections  for  Errors  of  Division  to  be  applied  to  the  Mean  of  the  Readings 

of  the  Fou/r  Micrometer  Microscopes  of  Circle  B. 


Arg. 

Correction. 

Arg. 

Correction. 

Arg. 

Correction. 

Arg. 

Correction. 

Arg. 

Correction. 

e 

n 

e 

II 

0 

II 

0 

II 

0 

II 

o 

+ 

0.30 

18 

+ 

0.57 

36 

+ 

0.12 

54 

4- 

0.14 

72 

4- 

0.27 

I 

+ 

0.23 

»9 

+ 

0.52 

37 

+ 

0.15 

55 

+ 

0.15 

73 

4- 

0.28 

2 

+ 

0.18 

20 

+ 

0.48 

38 

-h 

0.14 

56 

-f 

0.16 

74 

4- 

0.31 

3 

+ 

0.18 

21 

+ 

0.49 

39 

+ 

0.08 

57 

+ 

0.17 

75 

4- 

0.35 

4 

•    + 

0.22 

22 

+ 

0.52 

• 

40 

+ 

0.02 

58 

4- 

0.19 

76 

4- 

0.40 

5 

+ 

0.27 

23 

-h 

0.53 

41 

— 

0.07 

59 

+ 

0.20 

77 

4- 

0.45 

6 

-f- 

0.27 

24 

+ 

0.50 

42 

— 

0,12 

60 

+ 

0.22 

78 

4- 

0.46 

7 

+ 

0.26 

25 

+ 

0.46 

43 

— 

0.13 

61 

+ 

0.26 

79 

4- 

0.45 

8 

H- 

0.26 

26 

+ 

0.44 

44 

— 

0.07 

62 

-f- 

0.28 

80 

4- 

0.44 

9 

-1- 

0.27 

27 

-h 

0.42 

45 

— 

O.OI 

63 

-h 

0.27 

81 

4- 

0.41 

lO 

+ 

0.29 

28 

+ 

0.40 

46 

O.QD 

64 

+ 

0.25 

82 

4- 

0.38 

11 

+ 

0.29 

29 

+ 

0.34 

47 

0.00 

65 

4- 

0.22 

83 

4- 

0.36 

13 

-+- 

0.29 

30 

+ 

0.27 

48 

0.00 

66 

4- 

0.22 

84 

4- 

0.36 

13 

+ 

0.36 

31 

+ 

0.24 

49 

-f- 

0.06 

67 

4- 

0.22 

85 

4- 

0.36 

14 

+ 

0.44 

32 

-h 

0.22 

50 

+ 

0.12 

68 

4- 

0.22 

86 

4- 

0.40 

15 

-f- 

0.52 

33 

+ 

0.19 

51 

+ 

0.12 

69 

• 

0.23 

87 

+ 

0.44 

i6 

+ 

0.^56 

34 

-+- 

0.15 

52 

-h 

0.12 

70 

4- 

0.24 

88 

4- 

0.44 

17 

+ 

0.57 

35 

+ 

O.II 

53 

4- 

0.13 

71 

4- 

0.25 

89 

+ 

0.37 

The  corrections  in  this  table  are  only  applicable  when  the  microscopes  are  90^ 
apart,  and  their  supporting  arms  make  an  angle  of  45°  with  the  vertical. 

The  following  table  gives  the  argument,  in  all  cases,  with  which  to  enter  Table 
IV  to  obtain  thf^  division  correction  which  must  be  applied  to  an  observed  north  polar 
distance.  In  this  table,  Rq  is  the  reading  of  the  horizontal  microscope  at  circle  B  when 
the  telescope  points  to  the  zenith ;  J  is  the  observed  north  polar  distance  of  the  object, 
and  the  last  column  indicates  the  use  of  the  sign  of  the  correction  in  Table  IV. 

The  argument  will,  of  course,  be  brought  into  the  first  quadrant. 

Table  V. 


Clamp. 
East 

Observation. 

Argument. 

Sign  of 
Correction. 

Changed 
Same 

Same 
Changed 

Direct 
Reflected 

0 
^0+  51   I  —  A 
iVo  +  38.9+   A 

West 

Direct 
Reflected 

i^o4-  38.9+  A 
^1)4-  5'.^  —  A 

Washington  Obsen-atiouH  for  1865,  Doscription  of  Transit  Circle,  $  72. 
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Flexure. — The  correction  to  an  observed  circle  reading  for  flexure  of  circle^  is,  for 
circle  B,  +  o".84  sin  B  —  o".86  cos  B,  where  B  is  the  reading  of  the  Iiorizontal  micro- 
scope when  the  telescope  is  pointed  to  the  object  Changing  the  expression  for  the 
correction  for  flexure  of  circle,  so  that  tlie  corrqction  will  be  a  function  of  the  north 
polar  distance,  we  have  the  following  table  for  circle  B : 

Table  VI. 


Clamp. 

Observation. 

East 

Direct 
Reflected 

West 

Direct 
Reflected 

Correction. 


—  I.20  sin  (Ro -f-     5-4—  A) 
+  1. 20  sin  (Ru  +  83.2-1-  A) 

-H  1 .  20  sin  (Ro  -H  263 . 2  -H  A ) 

—  1.20  sin  (Ro  -H  185.4  —  A) 


where  the  quantities  have  the  same  significance  as  in  Table  V. 

From  observations^  n>ade  in  1872  and  1873,  the  following  formulae  wore  obtained 
for  determining  the  correction  to  be  applied  to  an  observinl  north  polar  distan(*o  for  the 
effect  of  flexure  of  telescope  and  curvature  of  level  for  circle  li : 


Table 

VII. 

1 

1    Clamp. 

Observation. 

Direct 
Reflected 

Direct 
Reflected 

Correction. 

1 

East 

j 

H                                                                  ft 

-0.95  sin  (A  -  33.3) 
+  1. 10  sin  (^  —  66.4) 

—  0.95  sin  (a  —  68.9) 
-H  i.io  sin  (a  —  35.8) 

West 

The  correction  for  constant  error  in  the  zenith-point  is  obtained  from  a  comparison 
of  the  direct  and  reflected  observations  in  1877.  Observations  were  not  used  in  this 
discussion  excei)t  when  the  star  was  observed  direct  and  reflected  at  the  same  transit. 

The  method  of  obtaining  the  value  of  this  correction  is  shown  in  Table  VIII, 
where  the  results  of  the  observations  are  collected.  In  this  table,  the  first  column 
contains  the  names  of  all  the  stars  observed  by  reflection  in  1877.  ^^'h^  second  column 
contains  the  right  ascension  to  the  nearest  tenth  of  an  hour.  The  third  column  con- 
tains the  mean  values  of  the  north  polar  distances  given  by  direct  observations ;  and 
the  fourth  column  contains  the  seconds  of  the  mean  values  obtained  from  reflected 
observations.  The  small  subscript  figures  indicate  the  number  of  observations  made 
on  each  star.     The  fifth  column  contains  the  difference  between  the  direct  and  reflected 


'  Waahiiigton  ObHorvations,  1865,  D(v4cription  of  Transit  Circle,  $  61 
''lutroduetion  to  Trannit  Circle^  Wiishiugton  ObHorvationH,  ^^7^}  P^K'^  Ixiv. 
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• 

observations. '  The  sixth  column  contains  the  corrections  which  must  be  applied  to 
the  quantities  in  the  fifth  column  on  account  of  the  errors  of  graduation  and  flexure 
of  telescope  and  circle.  The  seventh  column  contains  the  sums  of  the  quantities  in 
the  fifth  and  sixth  columns. 

The  eighth  column  contains  the  weights  of  the  values  of  2  z/  Z  in  the  seventh 
column.  As  there  are  the  same  number  of  observations  reflected  as  direct  the  weight 
assigned  is  simply  the  square  root  of  the  number  of  observations. 

The  ninth  column  contains  the  products  of  the  quantities  in  the  seventh  column 
by  their  respective  weights,  and  the  final  results  are : 

From  observations  north  of  the  zenith  -     -     -     -     J  Zz=,-\-  d'.^Z 
From  observations  south  of  the  zenith  -     -     -     -     ^  Zzn  —    0.0 1 
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Table  VIII. — OompuUUion  oftlic  Value  of  J Z  from  the  Observations  in  1877. 


NORTHERN  STARS. 


Observed  N.  P. 

Distance. 

1 
1 

Name  of  Star. 

a 

1 

D. 

-R. 

Ct)rr.  ti) 
D.  -  R. 

2JZ 

P 

2pJX 

h. 

Direct. 

Reflected. 

»» 

" 

It 

e       1           11 

It 

It 

51  Ccphci 

6.7 

2   46      3.631 

1.63 

4- 

2.00 

-  0.95 

4-    1.05 

1. 00 

4- 

i.05 

I     Draconis    .... 

9-3 

8     7  60.041 

56.14 

+ 

3.90 

—  0.90 

4-   3.00 

1. 00 

4- 

3.00 

23  (Il.)Camelopardalis  . 

6.4 

10  18  30.801 

28.90 

-H 

1.90 

—  0.92 

+   0.98 

1. 00 

4- 

0.98 

4     Draconis    .... 

12.1 

II  41  62.24^: 

59.74 

-+- 

2.50 

—  0.90 

4-    1.60 

1. 41 

4- 

2.26 

C     Ursac  Minoris 

15.8 

II  49  43-94a 

41.49 

-H 

2.45 

—  0.90 

+   1-55 

1. 41 

4- 

2.19 

K     Cephei 

20.2 

12  39  36.961 

34.56 

+ 

2.40 

—  0.89 

4-    1. 51 

1. 00 

4- 

1. 51 

y    Cephei 

23.6 

13     3  15-80, 

13.00 

4- 

2.80 

-  0.89 

4-    1. 91 

1. 00 

4- 

1. 91 

9     Draconis    .... 

10.4 

13  39  17. 93^ 

15.08 

-H 

2.85 

—  0.89 

4-    1.96 

1. 41 

4- 

2.76 

226  Cephei 

22. S 

14  24  26.961 

25.26 

-H 

1.70 

—  0.91 

4-   0.79 

1. 00 

4- 

0.79 

0    Ursx  Minoris       .     . 

14.9 

15  20  31.4I8 

29.66 

+ 

"75 

-  0.95 

4-   0.80 

1. 41 

4- 

1. 13 

r     Draconis    .... 

19.3 

16  52  26.861 

22.86 

-H 

4.00 

-  0.97 

+   303 

1. 00 

4- 

3.03 

7«   Ursae  Minoris       .     . 

15.3 

17  41  42.703 

40.90 

+ 

1.80 

—  0.98 

4-  0.82 

.1.73 

+ 

1.43  , 

50  Cassiopcsc 

1.9 

18  10  31.83^ 

29.68 

4- 

2.15 

-  0.99 

4-    1. 16 

1. 41 

4- 

1.64 

K     Draconis    .... 

12.5 

19  32     1.5I1 

0.61 

4- 

0.90 

—   1.05 

—  0.15 

1. 00 

— 

0.15 

A     Draconis    .... 

11.4 

19  59  27.80, 

25.20 

4- 

2.60 

—   1.07 

-♦-1.53 

1. 00 

+ 

1.53 

P    Cephei 

21.5 

19  58  45.141 

42.94 

4- 

2.20 

—   1.07 

4-    1. 13 

1. 00 

4- 

1. 13 

B.A.C.3652   .     .     . 

10.6 

20  16  54.05i 

50.10 

4- 

3.95 

—   1.08 

4-   2.87 

1. 41 

4- 

4.05 

B.  A.  C.2439   .     .     . 

7.3 

21  17  12.658 

8.15 

4- 

4.50 

—   1. 10 

-H   3.40 

..4. 

4- 

4-79 

0     Cephei 

23.2 

22  33  42.201 

40.80 

4- 

1.40 

-  1.07 

+  0.33 

1. 00 

4- 

0.33 

6    Draconis    .... 

19.2 

22  33  19443 

16.31 

4- 

3.13 

—   1.07 

4-   2.06 

1.73 

4- 

3.56 

I     Cassiopex 

2.3 

23    9  10.58, 

6.28 

4- 

4.30 

—   1.06 

+   3.24 

1. 00 

4- 

3.24 

32  Ursas  Majoris 

10.2 

24  16  45.37a 

43.02 

4- 

2.35 

—  1.02 

+    1.33 

1. 41 

+ 

1.88 

a    Draconis    .... 

14.0 

25     2  11.311 

7. II 

4- 

4.20 

—  0.96 

■^   3.24 

1. 00 

+ 

3-24 

B.  A.  C.6905    .      .      . 

20.0 

25  31  25.00, 

22.90 

4- 

2.10 

-  0.93 

4-    1. 17 

1. 00 

4- 

1. 17 

a    Ursac  Majoris 

10.9 

27  35     8.937 

6.02 

4- 

2.91 

—  0.90 

4-   2.01 

2.65 

4- 

5.33 

B.A.C.  126     .     .      . 

0.4 

27  44  50.601 

48.20 

4- 

2.40 

-  0.90 

4-    1.50 

1. 00 

4- 

1.50 

a     Cephei 

21.3 

27  56     7.665    ■ 

5.26 

4- 

2.40 

—  0.91 

4-    1.49 

2.24 

4-" 

3.34 

B.  A.  C.  7220   .      .      . 

20.7 

28  38  19.303 

17.77 

4- 

1.53 

—  0.91 

+  0.62 

1-73 

4- 

1.07 

B.  A.C.  2819   .     .     . 

8.3 

28  52  24.384 

20.70 

4- 

3.68 

—  0.91 

4-   2.77 

2.00 

4- 

5.54 

B.A.C.  1536   .     .     . 

4.9 

29  44  27.4O1 

22.60 

4- 

4.80 

—  0.89 

4-   3.91 

1. 00 

4- 

3.91 

B.  A.  C.  253     .      .     . 

0.8 

29  56  60.503 

58.33 

4- 

2.17 

—  0.88 

4-   1.29 

1-73 

4- 

2.23 

B.  A.C.  1849   .      .      . 

5.7 

30    8  36.058 

32.30 

4- 

3-75 

—  0.87 

4-  2.88 

1. 41 

4- 

4.06 

B.  A,  C.  5348   .      .     . 

16.0 

31     6  22.458 

19.85 

4- 

2.60 

—  0.83 

+   1.77 

1. 41 

4- 

2.50 

B.  A.C.  8268   .      .     . 

23.7 

32     I  60.633 

57.93 

4- 

2.70 

-  0.82 

4-   1.88 

1.73 

4- 

3.25 

B.  A.C.  4123   .      .      . 

12.2 

32  17    4.101 

0.20 

4- 

3.90 

-  0.82 

4-  3.08 

1. 00 

4- 

3.08 

TRANSIT  CIRCLE. 
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Table  VIII. — Computation  of  the  Value  of  JZ  from  the  Observations  in  1877 — Cont'd. 


NORTHERN  STARS— Continued. 


Observed  N.  P. 

Distance. 

1 

1 

1 
1 

1 
1 

Name  of  Star. 

a 

1 

; 

i    D.  — R. 

1    Corr.  to 
D.-R. 

2JZ 

1 

2pJZ 

i 

h. 

Direct. 

Reflected. 

1 
1 

1 

1 

1 

It 

1 

! 

' 

1  ■ 

Of               n 

1 

1 

ti 

B.  A.C.  5643   .     .     . 

16.7 

1 

32  59  52.70, 

51.10 

H-   1.60 

—  0.82 

+    0.78 

1. 00 

4-   0.78 

B.  A.  0,7643   .     .      . 

21.8 

33  58  iS'SO^i 

14.00 

+   1.50 

'     -  0.81 

-+-    0.69 

1. 41 

4-  0.97 

a     Cassiopeas 

I     0.6 

34     8  16.734 

1      14.63 

+  2.10 

'     -  0.81 

4-    1.29 

,     2.00 

4-   2.58 

B.A.C.863     .      .      . 

2.7 

34  36  60.65^ 

59.60 

4-   1.05 

-  0.75  ' 

1                                        1 

+  0.30 

j     1.41 

4-  0.42 

B.  A.C.4568   .     .     . 

13.6 

34  41  45.301 

43.00 

+  2.30 

1     -  0.75 

1 

4-   1.55 

1. 00 

4-   1.55 

y     Ursae  Majoris 

II. 8 

35  37  18.675 

16.17 

+  2.50 

1 
-  0.65  1 

+   1.85 

2.24 

4-  4.14 

P    Draconis    .... 

17.5 

37  36  26.431 

;    25.83 

+  0.60 

—  0.52  ' 

-{-  0.08 

1. 00 

4-  0.08 

B.  A.  C. 2697   .     .      . 

8.0 

38     8  29.30^ 

27.85. 

-H    1.45 

1     —  0.51 

-f    0.94 

I     »-4l 

4-    1.33 

y    Draconis    .... 

17.9 

38  29  46.54J 

44.92 

+    1.62 

1     —  0.48. 

4-   1. 14 

1     300 

4-  3.42 

B.A.C.79       .     .     . 

0.3 

38  39  44.35J 

43.10 

-h    1.25 

'     -  0.47 

1 

4-  0.78 

1     1. 41 

1 

4-   1. 10 

B.  A.C.  6734   .     .     . 

19.6 

40     3  48.301 

47.20 

-H   1. 10 

-  0.39 

4-  0.71 

1                 ' 
,     1. 00 

4-  o;7i 

7     Ursse  Majoris 

13.7 

40    4  21.237 

19.75 

+   1.48 

-  0.39 

4-   1.09 

2.65 

4-  2.89 

a     Persei 

'•^ 

40  24  43.865 

41.78 

+  2.08 

-  0.37 

4-   1. 71 

2.24 

4-  3.83 

1 

B.  A.C. 962     .     .     . 

3.0 

40  51  31.152 

28.70 

-f  2.45 

-  0.33  1 

4-    2.12 

1. 41     1 

4-  2.99 

I     UrssB  Majoris 

8.8 

41  28  38.663 

36.56 

H-    2.10 

-  0.33  1 

1 

4-   1.77 

1.73 

4-  3.06 

B.  A.C.  3981    .     .     . 

II. 7 

41  32  19.9O1 

19.30 

4-  0.60 

1 
-  0.33  1 

4-  0.27 

1. 00    1 

1 

4-  0.27 

B.  A.  C.  2609  .     .     . 

7.8 

42     7     8.40f. 

7.27 

+    1. 13 

-  0.33  , 

4-  0.80 

2.45     1 

4-   1.96 

6    Persei 

3.6 

42  36  28.002 

26.90 

+    I.IO 

—  0.32 

+  0.78 

1.41     1 

4-   1. 10 

a     Aurigac       .      .      .      .   ; 

5.1 

44     7  47.891 

44.79 

+  3.JO 

—  0.29 

4-  2.81 

2.00     , 

1 

4-  5-62 

a     Cygni i 

20.6 

1 

45     9  31.384 

29.83 

+    1.55 

—  0.24 

1 

4-    1. 31  ' 

2.00 

4-  2.62 

1 

1 

1 

1 

JZ=4-o".78 

VI 77  A 
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Table  VIII. — Conqndation  qfthc  Valuf  of  J/ from  thr  Ohsvrratlons  in  1877 — Cont'd. 


SOUTHERN  STARS. 


Observed  N.  P. 

1 
Distancr.    \ 

Name  of  Star. 

•  a 

D.- 

-R. 

Ciiir.  Ill 
I).-R 

2J/ 

/ 

9/^Z 

-  ■  - 

b. 

Direct. 

0     #        II 

Rctiectcd. 

It 

II 

" 

ii 

- 

1 

i 

B.  A.C.  3851    .     .     . 

II. 2  \ 

57  46  45.801 

45.60    j 

-k- 

0.20 

—  0.18  ' 

4- 

0.02 

1. 00 

+ 

1 
0.03 

B.  A.  C.  7029   . 

20.3 

58    12   22.fK)| 

21.90 

+ 

0.70 

—  0.19 

4- 

0.51 

1. 00 

■h 

0.51    . 

P    Bootis  .     .     . 

14-4 

59     5  17.301 

1 6 .  20 

+ 

1. 10 

—  0.22 

4- 

0.8S 

1. 00 

4- 

0.88 

B.  A.  C.  166     . 

0.5 

59  48  44.00, 

44.40 

— 

0.40 

—  0.19 

0.59 

1.00 

— 

0.59 

C     Cygni    .      .     . 

21. 1 

60  16  37.?3j 

3<i.lS 

4- 

1.05 

—  o.iR 

4- 

0.87 

1. 41 

4- 

1.23    ■ 

B.  A.  C,  7923   . 

22.6 

60  25  17.30, 

17.20 

4- 

O.IO 

—  0.18 

— 

0.08 

1. 00 

- 

o.oS 

B.  A.  C.  56<;     . 

1.8 

61     I   15.50, 

XS.50 

" 

3.00 

-  o.iS 

— 

3.J8 

1. 00 

— 

3.18 

B.  A.C.  4195    . 

12.3 

61     2  53-<>5^ 

52.10 

+ 

0.95 

-  o.iS 

4- 

0.77 

1. 41 

+ 

i.og 

/?    Tauri     .      .      . 

5.3 

61  29  55.26.. 

54.41 

\- 

0.85 

—  0. 19 

4- 

0.66 

I. 41 

+ 

0.93 

:  a     Andromedai    . 

i 

0.0 

f^i  35   19-5T;« 

19.18 

+ 

0.33 

—  0.20 

4- 

0.13 

1.73 

■^- 

0.22 

;       B.  A.C, 6690  . 

19.4 

62  17  51.65J 

52.20 

— 

0-55 

—  0.22 

— 

0.77 

1. 41 

— 

r.09 

f     Bootis  . 

14.7 

62  24  23.28, 

23. 28 

0.00 

—  0.23 

— 

0.23 

1. 00 

— 

0.23 

B.  A.C.  8032   . 

23.0 

62  35     3.10, 

1.30 

-+- 

1.80 

—  0.23 

4- 

1.57 

1.00 

H- 

1.57 

f     Coronic  Boreal  is  , 

15.9 

62  45  54.02, 

54.72 

— 

0.70 

—    0.2| 

— 

0.94 

1. 00 

— 

0.94 

a    Coronx  Boreal  is  , 

15.5 

62  52  13.92:1 

13.42 

■♦- 

0.50 

—  0.25 

4- 

0.25 

1.73 

-h 

0.43  i 

1 

B.  A.  C.  3742>  .      , 

10.8 

64  35  40.47:; 

41.07 

— 

0.60 

—  0.32 

0.92 

1.73 

~~ 

1.59 

B.  A.C.  2194   . 

6.6 

64  44  55-90, 

56. 9^ J 

— 

1. 00 

—  0.32 

1. 32 

1. 00 

1.32 

c     Leonis  . 

9.6 

65  39  37.58j      ' 

36.58 

+ 

1.00 

~  0.35 

4- 

0.65 

1.00 

4- 

0.65 

7     Tauri     .      . 

3.7 

66  16  36.943 

36.04 

4 

0.90 

—  0.40 

4- 

0.50 

1.73 

H- 

0.S6  ■ 

a     Arielis  . 

2.0 

67     7  13."^ 

1 

12.26 

.L. 

1 

0.85 

-  0.47 

-H 

0.3S 

1. 41 

4- 

0.54 

(J    Geminorum 

7.2 

f'7  47  35.541 

33.44 

+ 

2.10 

—  0.52 

4- 

1.58 

1. 00 

+ 

I.S8 

li    Hurculis    . 

16.4 

68  14  28.10, 

28.80 



0.70 

-  0.54 

— 

1.24 

1. 00 

— 

1.24 

iS     Leonis  . 

II. I 

68  48    9.92^ 

10.22 



0.30 

-  0.54 

— 

0.84 

1. 41 

— 

1. 18 

B.  A.C.  1767 

5.5 

68  56     5.10, 

4.20 

H- 

O.J/J 

-  0.55 

4- 

0.35 

1.00 

4- 

0.35 

//     Cancri  . 

8.4 

69    8  33.9<^i 

32.80 

+ 

1. 10 

-  0.55 

4- 

0.55 

1. 00 

+ 

0-55 

1 

B.  A.  C.  2305 

6.9 

69  15     5.00, 

3.40 

+ 

1.60 

—  0.55 

4- 

1.05 

1. 00 

4- 

1.05 

C     Arielis  . 

3.1 

69  24  46.261 

46.76 

__ 

0.50 

—  0.55 

— 

1.05 

1. 00 

*~ 

1.05 

(i    Arietis  . 

1.8 

69  47  37.321 

39-22 

1.90 

—  0.54 

m^m 

2.44 

1. 00 

— 

2.44 

B,  A.C.  1939 

4 

5.9 

69  51  39.4«>2 

3S.25 

-H 

1. 15 

-  0.5^ 

4- 

0.61 

1. 41 

+ 

0.86 

a     Bootis  . 

14.2 

70  10  35.76,-. 

35 -20 

4- 

0.56 

-  0.54 

4- 

0.02 

2.24 

4- 

0.04  1 

B.  A.  C.  4905- 

14.8 

70  23  16.15.. 

16-55 

— 

0.4c 

—  0.54 

— 

0.94 

1.41 

— 

1-33 

B.  A.C.  5466 

16.3 

70  33  26.00, 

24.40 

-\- 

1.60 

—  0.52 

4- 

1.08 

1. 00 

+ 

1.08  ' 

I     Pcgasi  . 

21.3 

70  43  15.431 

15.93 

— 

0.50 

—  0.52 

— 

1.02 

I.O^^ 

— 

1.02   : 

}     Geminorum 

6.5 

73  29  51.82, 

52.22 

— 

0.40 

-  o.sS 

— 

0.9S 

1. 00 

— 

0.98 

a     Tauri     . 

4.5 

;     73  44  24.741 

23.84 

4- 

0.90 

—   o.cO 

4- 

0.34 

1. 00 

4- 

0.34 

1 

• 
B.  A.C.  5216 

15.7 

1 

74  n  31-40, 

32.30 

— 

O.Q^J 

—  0.56 

— 

1.46 

1. 00 

— 

1.46 

/?    Leonis  . 

II. 7 

74  44  25.92, 

26.02 

— 

0.10 

—  0.56 

0.66 

I.fK) 

— 

0.66 

y    Tauri     .     . 

4.2 

74  40  15.20, 

15.50 

— 

0.30 

—  0.56 

0.S6 

1. 00 

— 

0.86 

II  Orionis 

1     5.0 

74  46     9.30.. 

7.45 

4- 

1.85 

-  0.55 

4- 

1.3" 

I. 41 

4- 

1.83 

7     Piscium     . 

1.4 

75  17  20.17, 

20.22 

— 

0.05 

-  0.54 

— 

0.59 

I. 41 

— 

0.83 

TRANSIT  CIRCLE. 
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Table  VIII. — Computation  of  the  Value  of  ^Z  from  the  Observations  in  1877 — Cont'd, 


SOUTHERN  STARS— Continued. 


Observed  N.  P. 

Distance. 

^^ 

Name  of  Star. 

a 

• 

D. 

-R. 

Corr.  to 
D.-R. 

2JZ 

'     / 

2pAZ 

i_ 

Direct. 

Of             n 

Reflected. 

i 

1 

I 

ff 

. 

h. 

n 

II 

1 

II 

1 

1 

ff 

1 

Y     Pcgasi 

o.i 

75  30    2.0I2 

1.06 

H- 

0.95 

1     __ 

1 

0.54 

1 

4- 

0.41 

'      1. 41 

4-  0.58 

a>    Herculis     .... 

17.2 

75  28     5.831 

5.23 

+ 

0.60 

1     

0.54 

4- 

0.06 

1.00 

4-  0.06  1 

C     Aquilae 

19.0 

76  19     5.552 

4.70 

-h 

0.85 

1 

0.54 

4- 

0.31 

-      1. 41 

4-  0.44 

a     Leonis 

10. 0 

77  25  56.47^ 

57.04 

— 

0.57 

1 

0.60 

— 

1.17 

1. 41 

—   1.65 

/     Leonis 

10.7 

78  48  17.143 

16.40 

+ 

0.74 

— 

0.64 

4- 

O.TO 

1.73 

4-  0.17 

•                                    1 

B.  A.C.  3877   .     .     . 

".3 

78  47  37.001 

35.60 

+ 

1.40 

0.64 

4- 

0.76 

1. 00 

-h  0.76 

e     Dclphini     .... 

20.5 

79    6  49.9<J3 

49.60 

-h 

0.30 

— 

0.64 

— 

0.34 

1.73 

-  0.59 

y     Aquilx        .... 

19.7 

79  41     7.831 

6.63 

+ 

1.20 

G.64 

4- 

0.56 

1. 00 

4-  0.56 

K     Ophiuchi    .... 

16.9 

80  25  58.431 

56.43 

4- 

2.00 

^ 

0.66 

4- 

1.34 

1. 00 

4-  1.34 ; 

1 

B.  A.C.  2778    .      .     . 

8.2 

80  26  I4.35i 

12.80 

+ 

1.55 

0.66 

4- 

0.89 

I.4I 

4-   1.25  ; 

0     Virginis     .... 

1 

12.0 

80  35     2.353 

2.08 

4- 

0.27 

— 

0.65 

— 

0.38 

1.73 

—  0.66 

0     Piscium      .... 

1.6 

81  27  43.311 

44.01 

— 

0.70 

0.65 

— 

1.35 

1. 00 

-   1.35 

a     Aquilx       .... 

19.7 

81  27  19.17, 

18.07 

+ 

1. 10 

0.65 

4- 

0.45 

1. 00 

4-  0.45  1 

^^   Ceti 

2.1 

81  43  52.221 

51.72 

4- 

0.50 

— 

0.64 

— 

0.14 

1. 00 

—  0.14 

0     Orionis       .... 

5.8 

82  37    4.85/ 

3.70 

+ 

1. 15 

— 

b.6o 

4- 

0.55 

1. 41 

4-  0.78 

1 
a     Serpentis    .... 

15.6 

83  11   10. 90:, 

10.73 

+ 

0.17 

— 

0.57 

— 

0.40 

1.73 

—  0.69 

1        B.A.  C.  2901    .     .     . 

8.5 

83  52     7.801 

7.30 

-h 

0.50 

— 

0.53 

— 

0.03 

1. 00 

—  0.03 

a     Canis  Minoris 

7.5 

84  27  40.471 

40.57 

~ 

O.IO 

— 

0.50 

— 

0.60 

1. 00 

—  0.60  1 

i     Piscium      .... 

1 

23.6 

85     2  24.25.2 

24.70 

— 

0.45 

— 

0.49 

— 

0.94 

1. 41 

-   1.33 

B.  A.C.  3146   .     .     . 

9.1 

87  10     5.104 

4.08 

4- 

1.02 

— 

0.40 

4- 

0.62 

2.00 

4-   1.24 

y    Ceti 

2.6 

87    17      0.02i 

0.72 

— 

0.70 

"" 

0.40 

— 

1. 10 

1. 00 

1 

—   1. 10 

B.  A.  C.  4002   .     .     . 

II. 7 

87   32   32.9O1 

31.80 

4- 

1. 10 

— 

0.38 

4- 

0.72 

1. 00 

4-  0.72  ! 

B.  A.  C.  1514   .     .     . 

4.8 

87  45  46.20, 

43.60 

4- 

2.60 

— 

0.38 

4- 

2.22 

1.00 

4-    2.22    1 

1 

1         B.  A.C.  4672    .     .     . 

1 

13-9 

87  51  34.401 

33.40 

4- 

1. 00 

— 

0.37 

4- 

0.63 

1. 00 

4-  0.63  . 

.  v     Virginis      .... 

1 

12.2 

89  58  59-341 

59.64 

— 

0.30 

— 

0.35 

0.65 

1. 00 

—  0.65 

i 

B.  A.C.  3303   .      .     . 

9.6 

^  90  35     8.40, 

7.10 

4- 

1.30 

0.35 

4- 

0.95 

..00 

4-  0.95  : 

!        B.  A.  C.  4268»  .      .     . 

12.6 

90  46  32.301 

31.90 

4- 

0.40 

— 

0.35 

4- 

0.05 

1. 00 

4-  0.05 

B.  A.C.  5437*.     .     . 

16.2 

94  23  29.101 

27.30 

4- 

1.80 

— 

0.31 

4- 

1.49 

1. 00 

4-  1.49 

12  Ceti 

1 

0.4 

94  38  14.60, 

13.50 

4- 

1. 10 

0.29 

4- 

0.81 

1. 00 

4-  0.81  i 

A*  Aquarii       .... 

22.8 

98  14     0.261 

0.86 

— 

0.60 

0.29 

~~ 

0.89 

1. 00 

—  0.89 

1  ^     Aquarii       .... 

21.5 

98  24  17.961 

18.46 

— 

0.50 

0.29 

— 

0.79 

1.00 

-  0.79  . 

0     Aquarii       .... 

22.2 

98  23  42.14.. 

42.49 

0.35 

0.29 

0.64 

1. 41 

-  0.90  . 

JZ=-o".oi 

The  correction  for  error  of  assumed  latitude  is  derived  from  a  comparison  of  the 
observations  of  tlie  same  stars,  both  above  and  below  the  pole.  Table  IX  exhibits  the 
method  of  obtaining  the  value  of  the  correction,  Jcp,  The  sixth  column  contains  the 
sum  of  the  corrections  for  the  errors  of  division,  flexure,  and  assumed  zenith  point. 
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The  eighth  column  contains  the  weights  of  tlie  vahies  of  2  Jq>  in  the  seventh 
column.     The  weiglits  are  computed  by  the  fornnila 

I  2  w/  H 

^  ~  2  mn+  M  {hi  +  ;/) 
wliere  j)  is  the  weight ;  wj,  the  number  of  observ.itions  above  the  pole,  and  w,   the 
number  of  observations  below  the  pole. 

The  other  columns  will  require  no  explanation. 
From  this  table,  it  is  found  that  Jq>z=.  —  o".44. 

Table  IX. — Computation  nf  the  Value  of  Jfp  from  the  (>h.<iervatious  made  in  1877. 


Name  of  Sta 

r. 

a 
h. 

Observed  N.  P. 
C^ilniinatic 

Distance, 
m — 
Lower. 

n 

U.  +  L. 
—  3(>o' 

ti 

Corr.  10 

U.  4-  L. 

—  360 

2  J9 

P 

a/ 

1^^ 

— _ 

Upper. 
0     »       »» 

n 

f« 

A     (Jrsx  Minoris 

19.8 

1     3  5X.73ii 

11.07. 

4-  2. So 

—    2.9t) 

—   0.10 

2.84 

— 

o.aS 

a     Ursx  Minoris 

\     1.2 

I  20  48.95-.H 

12.5941. 

+   1.54 

-    2. 89 

-    1.35 

4.87 

— 

6.57 

R.  A.  C.  4165    .      . 

12.2 

I  37     7.433 

54.4*^1 

+   I. S3 

-    2.87 

-    1.04 

1.43 

— 

1.49 

51  Ccphci  .... 

6.7 

2  46     3.4710 

58. 24,^ 

+   1. 71 

-    2. S3 

—    1. 12 

3.23 



3.6a 

n.  A.  c.  1879  .    . 

1    Co 

1 

3  14  16.301 

45.3O1 

4-    1.60 

—    2.82 

—    1.22 

o.so 

1 

— 

0.61 

B.  A.  C.  8213  .     . 

23.5 

3  22  17.30, 

44.3O1 

-H    1.60 

—    2.82 

—    1.22 

0.50 

— 

0.61 

A     Ursac  Minoris 

IS.2 

3  23  30.82:7 

3'.  88,;. 

+   2.70 

—    2.82 

—   0.12 

3.5a 

— 

0.46 

Lalandc  (F.)  519  . 

3.4; 

3  44  41. 83.. 

18.901 

+  0.73 

-    2.83 

—    2.10 

0.72 

1 

— 

«.5i 

2     Ursa!  Minoris 

0.9 

4  24  I4.83:i 

47.273 

-H    2.10 

—    2.85 

-    0.75 

;  1.28 

— 

0.96 

:        B.  A.  C.  1662  .     . 

i 

5.4 

4  52  i8.80i 

43.50. 

-h   2.30 

-    2.87 

-   0.57 

0.92 

— 

0.53 

1 
32'Camelopardaii 

s 

12.8 

5  55     7. 69:1 

54.94-. 

+    2.63 

-    2.94 

—    0.31 

1.52 

— 

0.47 

32-Camelopardali 

s     , 

12.8 

5  54  48.3«:« 

I3.04.S 

+    1.34 

-    2.94 

—    1.60 

1.52 

— 

3.43 

B.  A.  C.  1247 

4.0 

6  29  55.05, 

6.8o, 

+    1.85 

—  3-02 

-    1. 17 

0.65 

^m^ 

0.76 

B.  A.  C.  5352 

15.9 

6  41     4.00, 

57.  OO:, 

+    1. 00 

—  3.o^> 

—    2.06 

0.72 

— 

1.48 

B.  A.  C.  4982 

15.0 

6  59     5.60, 

57.20, 

4-  2.5o 

—  3. JO 

—   0.30 

0.50 

— 

0.15 

B.  A.  C.  2f>77 

,     8.0 

7  II  39.00, 

23.80, 

+  2.80 

—  3.13 

-    0.33 

0.50 

— 

0.16 

B.  A.  C.  2326 

7.1 

7  21  30.852 

32.55i 

4-  3.40 

-  3.15 

+    0.25 

0.92 

-h 

o.a3 

t     Ursic  Minoris 

17.0 

7  45  48.7211 

13.527 

-*-  2.24 

—  3.22 

—    0.98 

2.62 

— 

2.57 

I     Draconis    . 

9.3 

8     7  59.37:< 

2.39:« 

+    1.76 

—  3.26 

—    1.50 

:    1.28 

— 

1.93 

1         B.  A.  C.  908 

2.9 

9    0  32.30, 

29.00, 

+   1.30 

1 

-  3.33 

-    2.03 

■    0.50 

1 

— 

1.02 

B.  A.  C.  1448 

4.6 

9     0  59.53:. 

3 .  701 

+  3.23 

-  3.33^ 

—    O.IO 

0.72 

1 

0.07 

i2-yr.  Cat.  187 

0 

20.9 

9  54  36.28, 

25.474 

4-   1.75 

-  3.32 

-  1.57 

0.76 

1. 19 

4     Draconis    . 

12.1 

II  42     2.424 

0.26, 

4-  2.68 

—  3.28 

—  0.60 

0.76 

— 

0.46 

C     Ursx  Minoris 

15.^ 

II  49  42.737 

20. 11^ 

4-   2.84 

-  3.27 

-  0.43 

1.33 

— 

0.57 

K     Ccphci  . 

20.2 

12  39  36.96, 

26.14. 

4   3.10 

—  3.24 

—  0.14 

0.65 

— 

0.99    , 

'  48  Ccphci  . 

3.1 

12  43  14.064 

48.3f>:i 

+   2.42 

-  3.24 

—  0.82 

1.43 

r 

1.17 

1  }'     Ccj^hci  . 

23.6 

13     3  15. So, 

46.133 

+    1.93 

-  3.23 

—  1.30 

0.72 

— 

0.94 

9     Draconis    . 

10.4 

13  39  17.684 

45.17: 

4-  2.85 

—    3-22 

-  0.37 

1. 17 

— 

0.43 

5     Ursx  Minoris 

14.5 

13  45  26.54: 

33. 21: 

—  0.25 

-    3-22 

-  3-47 

0.92 

— 

3.19 

.  226  Ccphci  . 

22.5 

14  24  26.96, 

35.664 

+  2.62 

-    3.23 

—  0.61 

0.76 

— 

0.46 

50  Draconis    . 

18. S 

14  42  44.951 

19.351 

-h   4.30 

-    3.24 

-H   1 .06 

0.50 

4- 

0.53 

1 

,9    Ursx  Minoris 

14.9 

15  20  31. 86m 

31.89: 

+   3.75 

-    3.27 

4-  0.48 

1.35 

4- 

0.65 

Groom.  4163 

23. 8 

16  16  27.22, 

34.23J 

4-   1.45 

-  3-30 

-    1.85 

0.65 

— 

1.20 

79  Draconis    . 

21.9 

16  52  48.35, 

16.295 

4-  4.64 

-  3.30 

4-    1.34 

1.52 

4- 

2.04 

^^   Draconis    . 

1 

1 

17  46  59.60. 

2.25: 

4-   1.85 

1 

—  3-28 

-    1.43 

0.92 

1.3a 
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Table  IX. — Computation  of  the  Value  of  ^q)  from  the  Ohscrvations  in  1877 — Cont'd. 


• 

Observed  N.  P. 

Distance. 

1 
Corr   to    1 

Name  of  Star. 

0 

Culmination — 

U. 

+  L. 

360" 

U.-hL. 

-360^    ' 

1 

2 

J^ 

/ 

2/^0 

• 

— 

Upper. 

Lower. 

h. 

3         t             n 

n 

// 

n 

II 

II 

V>'   Draconis    .... 

17.7 

17  47  29. 09.2 

33-462 

-h 

2.55 

—    3.28 

— 

0.73 

0.92 

—   0.67 

Groombridge  3241     . 

20.5 

17  53     7.731 

54.872 

-h 

2.60 

-    3.28 

— 

0.68 

0.65 

-   0.44 

50  Cassiopex .... 

1.9 

18  10  32.53rt 

30.36f. 

+ 

2.89 

-    3.27 

— 

0.38 

1.99 

—   0.76 

K     Draconis     . 

1 
.   i  12.5 

19  32     2.062 

0.393 

+ 

2.45 

—    3-20 

— 

0.75 

1.08 

—   0.81 

d    UrsaeMinoris  . 

9.4 

19  37  51.25, 

9-153 

+ 

0.40 

—    3-20 

— 

2.80 

0.65 

—    1.82 

P    Cephei  .     .      .     , 

i  21.5 

19  58  45.44n 

17.861 

+ 

3-30 

-  3-17 

+ 

0.13 

0.79 

+    O.IO 

A     Draconis    . 

.   i  II. 4 

19  59  26.324 

35. 05.' 

+ 

1-37 

-  3.17 

— 

1.80 

1. 17 

—    2. II 

22  Camclopardalis    . 

.   '     6.1 

20  38  27.643 

35.233 

+ 

2. .87 

-  3-13 

— 

0.26 

1.28 

-    0.33 

w     Draconis    . 

17.6 

21   II     8.4O5 

53-441 

4- 

1.84 

-  3.08 

— 

1.24 

0.79 

—    0.98 

Piazzi  VII.67  . 

7.3 

21   17  11.7I1 

49-591 

1 
!   + 

1.30 

-  3.08 

1-78 

0.50 

—    0.89 

B.  A.  C.  2439  • 

.   1     7.3 

21  17  12.65.2 

48.801 

+ 

1-45 

—  3.0S 

1.63 

0.65 

—    1.06 

(fi    UrsjB  Majoris  . 

.    1     9.0 

22  22     7.301 

55-301 

+ 

2.60 

—  2.98 

0.38 

0.50 

—   0.19 

A     Draconis     . 

.    1  19.2 

22  33  18. 40k 

42.091 

-h 

0.49 

—  2.96 

2.47 

0.83 

—    2.05 

0     Cephei  . 

.   1  23.2 

22  33  41.273 

20.301 

+ 

1-57 

—  2.96 

1-39 

0.72 

—    1. 00 

t     Cassiopeac . 

2.3 

23     Q     8.764 

53.853 

1  + 

2.61 

—  2.91 

0.30 

1-43 

-    0.43 

9     Camelopardalis 

.    '     4.7 

23   52   II. 23ft 

51-752 

+ 

2.98 

—  2.84 

4- 

0.14 

1.25 

+    0.18 

L     Cephei  . 

22.8 

24  26  46.733 

14.064 

+ 

0.79 

—  2.81 

— 

2.02 

1.43 

—    2.89 

a     Draconis    . 

.    '    14.0 

25     2  10.713 

50.29, 

:  4- 

1. 00 

-  2.79 

— 

1.79 

0.72 

—    1.29 

a     Cephei  .... 

.    '    21.3 

27  56     7.5I11 

52.93i 

+ 

0.44 

—  2.64 

— 

2.20 

1. 41 

—  3-10 

1 

1 

1 

J0--O".44 

*  Observed  directly  -     - 
Observed  by  reflection 

Observed  directly  -     - 
Observed  by  reflection 


Collecting  the  results  from  all  the  available  data,  tlie  total  systematic  correction 
to  be  applied  to  an  observed  north  polar  distance  in  1S77,  is: 

For  objects  north  of  the  zenith: 

-  Div.  Corr.  +  ©''.41  sin  (z/  +  265^.7)  —  0^.78  +  0^.44 

-  Div.  Con\  +  d'.^i  sin  {J  +  i92''.3)  +  o'\y%  +  0^.44 

For  objects  south  of  the  zenith: 

-  Div.  Con\  +  0^.41  sin  {J  +  265^.7)  +  o".oi  +  o''.44 

-  Div.  Corr.  +  ©''.31  sin  {d  +  192^.3)  —  o".oi  +  0^.44 

The  numerical  values  of  these  expressions  are  given  in  Table  X  with  the  argu- 
ment north  polar  distance.  The  second  column  contains  the  corrections  for  the  errors 
in  the  division  of  circle  B.  The  third  column  contains  the  sums  of  the  corrections  for 
flexure  of  circle  B,  flexure  of  telescope,  effect  of  gravity  on  the  zenith-distance  microm- 
eter, and,  in  the  case  of  reflection  observations,  curvature  of  the  surface  of  the  mer- 
cury. ^Y\\Q  fourth  column  contains  the  sum  of  the  corrections  for  errors  in  the  assumed 
latitude  and  constant  error  in  the  zenith  point. 

As  the  computed  value  of  ^Z  is  not  the  same  for  northern  as  for  southern  objects, 
to  avoid  an  abrupt  change  at  the  zenith,  the  value  is  gradually  changed  between  46^  and 
56^  north  polar  distance.     The  fifth  column  contains  the  sum  of  all  the  corrections. 
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Table  X. — Systematic  Gorrcdions  to  he  applied  to  the  North  Polar  Distances  oj  Objects 

observed  with  the  Transit  Circle  in  1877. 


DIRECT  OBSERVATIONS. 


N.  P.  D. 

Division. 

Flexure.  '     rfi  +  <5^ 
II                     II 

Total. 

N.  P.  D. 

Division. 
II 

Flexure. 
1, 

1 
^         Total. 

0 

II 

0 

t» 

I 

—     0.27 

—  0.41     '     —     0.34       —   1.02 

46 

—     0.12 

—  0.30 

—  0.34       —  0.76 

2 

.23 

.41     '            .     .             0.98 

47 

.07 

.29 

.26              .62 

3 

.19 

.41 

0.94 

48 

—       .01 

.29 

.18              .48 

4 

.18 

.41     i 

0.93 

49 

.00 

.28 

.10              .38 

5 

.22 

.41 

0.97 

1 

50 

.00 

.28 

—     .02              .30 

6 

—    0.29 

1 

—  0.41 

.  .  —  1.04 

51 

4-     0.01 

—  0.27 

4-  0.05      —  o.ai 

7 

.36 

.41 

I. XI 

52 

.06 

.27 

.13      —     .08 

8 

.43 

.40    . 

1. 17 

53 

.12 

.26 

.21 

I    !  +     .07 

9 

.44 

.40 

I.I8 

54 

.12 

.26 

.2( 

}               .«5 

10 

.41 

.40    ' 

1.15 

55 

+         .08 

.25 

.3: 

J              .ao 

II 

-    0.37 

—  0.40 

—  I.tl 

56 

—      0.01 

—  0.25 

+  ©•I! 

)       +  0.19 

12 

.36 

.40 

1.10 

57 

.07 

•  24 

•     ' 

.14 

*3 

.36 

.40 

1. 10 

58 

.13 

.23 

. 

.09 

14 

.38 

.40 

I. 12 

59 

■15 

•23 

* 

.07 

15 

.40 

.40     . 

I. 14 

60 

.13 

.22 

.     . 

.10 

16 

-     0.43 

—  0.40    . 

-    1. 17 

61 

—      O.II 

1 

—  0.22 

* 

-h  o.ia 

17 

.45 

.39    ' 

1. 18 

62 

.14 

.21 

•  10 

18 

.46 

.39 

I.  19 

63 

.18 

.20 

.07 

19 

.45 

.39 

1. 18 

1 

64 

.21 

.20 

.04 

20 

.41 

.39 

I.I4 

65 

.24 

.19 

+     .oa 

21 

—    0.36 

-  0.39 

—    1.09 

66 

—      0.26 

—    0.19 

0.00 

22 

.32 

.38 

1.04 

67 

.33 

.18 

. 

-     .06 

23 

.29 

.38 

1. 01 

68 

.39 

.17 

.11 

24 

.27 

.38 

0.99 

6c; 

.42 

.17 

.14 

25 

.25 

•38 

0.97 

70 

.44 

.16 

.15 

26 

-     0.24 

-  0.38     1 

—    0.96 

71 

—      0.46 

—   0.15 

—  0.16 

27 

.23 

.37 

•94 

72 

.49 

•15 

.19 

28 

.22 

.37 

■  93 

73 

•       .52 

•14 

.ai 

29 

.22 

.37     1 

.93 

74 

.52 

.13 

.20 

30 

.22 

1           -37 

.93 

75 

.50 

.13 

.18 

31 

—    0.22 

1  -  0.36 

—  0.92 

76 

—      0.48 

—    0.12 

-  0.15 

32 

.24 

,           .36     1 

.     '           .94 

77 

.52 

.11 

.18 

33 

.27 

.35    ; 

.96 

78 

.56 

.11 

.aa 

34 

.28 

.35  i 

.97 

79 

•  57 

.10 

.aa 

35 

.26 

.35 

• 

.95 

80 

.56 

.09 

.ao 

36 

-     0.23 

-  0.34 

—  0.91 

81 

-     0.53 

—    0.09 

-  0.17 

37 

.20 

.34  , 

.88 

82 

.4f> 

.oS 

-     .09 

38 

.19 

.34 

.87 

83 

•33 

.07 

•  00 

39 

.17 

.33 

.84 

84 

.30 

.07 

+     .08 

40 

.16 

.33  , 

.83 

85 

.29 

.06 

•  10 

.    41 

—    0.15 

—  0.32  , 

—  0.81 

86 

—     0.29 

-  0.05 

+   O.II 

42 

.14 

.32 

.80 

87 

.27 

.04 

.14 

43 

.13 

•31 

.73 

88 

.26 

.04 

.15 

44 

.12 

.31 

.77 

89 

.26 

•  03 

•     1 

.16 

45 

.12 

.30  .       . 

.7^) 

90 

•  27 

.02 

.16 
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Tahle  X. — Stfstchiatic  ConrrfioHs^  rtr. — Continued. 

REFLECTION  OMSERVATIONS. 


N.  P.  D.       Division.       Fk'xurc.        i^z  -f  «*9 


Total. 


*/ 


I 

+ 

0.36 

—  0.07 

2 

.40 

.o3 

3 

.44 

.08 

4 

•  44 

,0*) 

5 

.37 

.09 

6 

+ 

0.30 

—  0. 10 

7 

.23 

.10 

8 

.18 

.11 

9 

.18 

.11 

lO 

.22 

.12 

11 

+ 

0.27 

4-  0.12 

12 

.27 

.13 

13 

.26 

.13 

14 

.26 

.14 

15 

.27 

.14 

i6 

+ 

o.2(; 

-  0.15 

17 

.29 

.15 

i8 

.29 

.16 

19 

.36 

.16 

20 

.44 

.17 

21 

+ 

0.52 

—  0.17 

22 

.56 

.18 

23 

.57 

.IS 

24 

.57 

.IS 

25 

.52 

.19 

26 

+ 

0.43 

—  u.  19 

27 

.49 

.20 

28 

.52 

.20 

29 

.53 

.21 

30 

.50 

.21 

31 

4- 

0.46 

—  0.21 

32 

.44 

.22 

33 

.42 

.22 

34 

.40 

.22 

35 

.34 

.23 

36 

+ 

0.27  , 

—  0.23 

37 

.24 

.24 

38 

.22 

.24 

39 

.19 

.24 

40 

.15 

•25 

41 

+ 

0.  II 

—  0.25 

42 

.12 

.25 

43 

•.15 

.26 

44 

.14 

.2(i 

45 

+ 

o.oS 

—  0.2^) 

-h 


I     01 


-f-  1 


-t    I 


+  1 


■i-    1.57 


-+-    1.5 


-H    I 


+    I 


-f-   I 


+    1 


N.P.I).       Division.       Flexure.;   cIs  +  1J9    j      Total. 


1  ■ 

•  51 

57 

.54 

55 

.58 

59 

.57 

(U) 

.50 

()l 

.42 

62 

.35 

63 

.29 

f)4 

.29 

^•5 

.32 

Oh 

.37 

f>7 

.3f> 

6S 

■35 

69 

.34 

7" 

.35 

71 

.3f> 

72 

.3^» 

73 

.35 

74 

.42 

75 

.19 

7^' 

.57 

77 

.(><) 

78 

.(>i 

79 

.61 

80 

.55 

Si 

.51 

82 

.51 

83 

.54 

84 

.54 

S5 

.51 

So 

.47 

87 

.44 

83 

.42 

89 

.40 

90 

.33 

91 

.26 

92 

.22 

93 

.20 

94 

.17 

95 

.12 

96 

.oS 

97 

.09 

93 

.11 

99 

.10 

ICXJ 

.04 

lOI 

-H     o 


f 


o 


u 


o 


u 


-h     o 


-f-     o 


+     o 


-t-     o 


f-     o 


l> 

■f 

.12 

—  U.29 

.12 

.29 

.13 

.29 

.14 

•  3" 

.  15 

.30 

.Ui 

—  0.30 

.17 

.30 

.19 

.3'> 

.20 

.3'> 

.22 

.30 

.26 

—  0.31 

.2S 

.3i 

.27 

■31 

.25 

.31 

.  22 

.31 

.22 

-  0.31 

.22 

.31 

.22 

.31 

.23 

.31 

.24 

.31 

•25 

—  0.31 

.27 

.31  j 

.23 

1 
.31  ■ 

.31 

.31 

•35 

.31 

.40 

—  0.31 

.45 

.31 

.4^ 

.31 

.45 

.31 

.44 

'     .31  ■ 

.41 

-  0.31 

.3*^ 

.31 

.3^) 

.31 

.3^» 

.3'> 

•3'"> 

•3" 

.40 

i 
—  0.30 

.4* 

.30 

.44 

.30 

.37 

.30 

.30 

.30 

.23 

—  0.29 

.18 

.29 

.iS 

.29 

22 

.29 

.27 

-  0.29  1 

ft 


it 


+  0.42    '  +  0.25 


1 

.25 

1 

.26 

.26 

.  ' 

-27 

1 

■  i  *■ 

0.28 

.29 

.31 

-32 

,       1 

.34 

+ 

0.37 

i 

.39 

.38 

.36 

\ 

.33 

+ 

0.33 

*    , 

.33 

.33 

.34 

1 

-35 

+ 

0.36 

.38 

.39 

.42 

.46 

+ 

0.51 
.56 

.57 

1 

-56 

.55 

-H 

0.52 
•  49 

I 

-47 

.48 

.48 

+ 

0.52 
.56 

-56 

■ 

-49 

■ 

.42 

+ 

0.36 

1 

.31 

1 

1 

.31 

.35 

+ 

0.40 
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Since  the  assumed  value  of  the  latitude  is  +  38°  53'  38".8o,  the  value  given  by 
each  year's  observations  will  be  +38^  53'  38".8o  +  -^9>. 

The  observed  north  polar  distances  used  in  computing  ^g>  had  been  corrected  for 
constant  error  in  the  zenith  point,  and,  in  order  to  separate  the  values  of  the  latitude 
obtained  from  direct  and  reflection  observations,  those  corrections  should  be  removed ; 
hence. 


Latitude  from  direct  observations  -     - 
Latitude  from  reflection  observations  - 


=  +  3^""  53'  38".8o  +  Jip-JZ 


The  following  table  exhibits  the  results  obtained  from  1866  to  1877 : 


Table  XI. 


Year. 

Latitude  from 
Direct  Observations. 

Latitude 

from  Reflection 

Observations. 

Mean. 

0        »         /» 

0           t           n 

n 

1866 

+  38     53     38.73 

+  38     53     37.67 

38.20 

1867 

39.16 

37.48 

38.32 

1868 

38.69 

37.73 

38.21 

1869 

38.62 

38.90 

38.76 

1870 

38.71 

39.57 

39.  M 

1871  ) 

1872  J 

39" 

36.49 

37.80 

1873 

38.91 

37.89 

38.40 

1874 

38.31 

38.27 

38.29 

if75 

39.22 

37.32 

38.27 

1876 

38.64 

37.50 

38.07 

1877 

-H  38     53     39.14 

+  38     53     37.58 

38.36 

POSITIONS   AND   SEMI-DIAMETERS   OF  THE  SUN,  MOON,  AND  PLANETS,  DEDUCED  FROM  OBSER- 
VATIONS WITH  THE  TRANSIT  CIRCLE  IN  1 877  AND  COMPARED  WITH  THE  TABLES. 

The  results  of  the  observations  are  given  on  pages  323  to  336  and  require  very- 
little  explanation. 

When  both  limbs  of  an  object  presenting  a  fully  illuminated  disk  have  been 
observed,  the  adopted  position  of  the  center  is  the  mean  of  that  of  the  two  limbs  given 
in  the  eleventh  and  thirteenth  columns  of  the  observations.  When  only  one  full  limb 
has  been  observed,  the  right  ascension  of  the  center  is  derived  from  tlie  observed  place 
of  the  limb  by  applying  the  **  Time  of  the  semi-diameter  passing  the  meridian,"  taken 
from  the  Ephemeris.  The  declination  of  the  center  is  obtained  by  applying  the  semi- 
diameter  of  the  Ephemeris. 

If  one  of  the  limbs  observed  was  defective,  the  observed  difference  of  right  ascen- 
sion or  declination  of  limbs  is  multipHed  by  the  ratio  of  half  this  difference  to  the  true 
semi-diameter,  and  the  observed  semi-diameter  thus  deduced  is  applied  to  the  observed 
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position  of  the  full  limb  to  obtain  that  of  the  center.     The  factors  are  determined  as 
follows : 

Let 

i  =  the  elongation  of  earth  And  sun  as  seen  from  the  planet ; 
b  z=  cos  i ; 
S  6'  zz.  declinations  of  planet  and  sun ; 
A  =z  difference  of  right  ascensions  of  planet  and  sun ; 
6  zz  the  angle  which  the  line  of  cusps  makes  with  the  meridian ; 
/,  /'  zz  factors  by  which  the  measured  diameters  in  right  ascension  and  declina- 
tion must  be  multiplied  to  obtain  true  semi-diameters. 

To  find  /,  we  have 

.       ^      cos  6  tan  &       sin  6 
tan  0ZZ        .      .       —  ^        . 

sin  A  tan  A 

When  the  planet  is  gibbous ; 

g  =  cos  G  jsJh^  +  tan^  6  zz  cos  &'     ,     when  sin  0^'  =  cos  9  sin  t 
g'  zz  sin  d  ^l?  +  cot^  6  zz  cos  &      ,     when  sin  &  zz  sin  d  sin  i 

When  the  iUuminated  disk  is  a  crescent, 

g  =coBe       f  ■=.  — i— 

When  the  center  of  light  of  Mercury  has  been  observed,  its  reduction  to  the 
center  of  the  planet  is  denoted  by  e,  and  its  value  is  obtained  from  the  empirical 
formula) 

^  ^  (i-&)(5-ft) 

12 

In  right  ascension,     -     -     -     -     «  =z  semi-diameter  X  ^  cos  0 
In  north  polar  distance,  -     -     -     «  =  semi-diameter  X  ^  sin  G 

The  north  polar  distances  are  also  corrected  for  parallax  in  altitude,  found  at  the 
foot  of  the  pages  of  observations,  and  for  errors  of  division,  flexure,  etc.,  taken  from 
Table  X. 

A  discussion  of  all  the  observations  of  the  sun  made  in  1877  gives  the  following 
results : 
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Table  XII. — Oorrections  to  the  Semi-diameters  of  the  Sun,  given  in  the  American  Ephem- 
eriSj  obtained  from  the  mean  of  all  the  measures  made  by  each  Observer  in  1877. 


Observer. 

Sidereal  Time  of 

Semi-diameter  passing 

the  Meridian. 

Vertical 
Semi-diameter. 

Eastman 
Frisby  .      .     . 
Skinner 
Paul      .     .     . 

s. 

—  O.OIi4 

—  0.02i3 

—  O.O716 

—  0.1211 

0.O16 

—  0.613 

—  0.816 

—  1.811 

Tlie  subscript  figures  indicate  the  number  of  observations  on  which  each  value 
depends. 

Wlien  only  one  limb  of  the  sun  was  observed,  the  quantity  in  the  last  column  of 
the  observations  is  the  serai-diameter  of  the  Ephemeris  corrected  by  means  of  the 
above  table. 

The  places  of  the  moon  at  the  time  of  transit  at  Washington  are  not  given  either 
in  the  American  Ephemeris  or  the  English  Nautical  Almanac,  but  are  computed  in  the 
following  manner :  The  observed  right  ascension  of  the  center  is  reduced  to  Washing- 
ton mean  time,  or^  if  only  the  north  polar  distance  is  observed,  the  mean  time  of  transit 
of  the  center  is  taken  directly  from  the  American  Ephemeris.  Increasing  this  quantity 
by  5^  8™  12"  gives  Greenwich  mean  time,  with  which,  as  an  argument,  the  tabular 
place  is  interpolated  from  the  hourly  Ephemeris  for  Greenwich. 

The  places  in  the  American  Ephemeris  and  in  the  English  Nautical  Almanac  are 
respectively  those  of  Peirce's  and  Hansen's  tables. 

The  observations  of  the  major  planets  are  compared  with  the  data  given  in  the 
American  Ephemeris  for  the  instant  of  transit  at  Washington.  The  places  of  Venus, 
according  to  Le  Verrier's  tables,  are  obtained  by  applying  to  the  positions  given  in 
the  American  Ephemeris  for  the  transit  at  Washington,  the  differences  between  the 
positions  for  Greenwich  noon,  given  respectively  in  that  Ephemeris  and  in  the  English 
Nautical  Almanac. 

The  observations  of  the  minor  planets  Ceres,  Pallas,  Juno,  Vesta,  and  Astrsea  are 
compared  with  the  ephemerides  in  the  Appendix  to  the  English  Nautical  Almanac, 
from  which  the  position  is  interpolated  for  the  diflference  in  longitude.  The  other 
minor  planets  are  compared  with  the  ephemerides  in  the  Berliner  Jahrbuch. 

The  observed  time  of  transit  converted  into  Washington  mean  time  and  increased 
by  6**  i™.8  gives  the  Berlin  mean  time  of  transit.  Subtracting  the  ** aberration  time" 
of  the  Ephemeris  leaves  the  Berlin  mean  time  at  which  the  light  left  the  planet,  and 
for  this  instant  the  position  of  the  planet  is  interpolated  from  the  Ephemeris  in  the 
Jahrbuch  and  compared  with  the  observed  place. 
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Table  A. — Absolute  Deter muMtions  of  the   Collimation  Constaid  of  the  Transit   Circle 

in  1877. 


1 

Date. 

M 

r. 

1 

I 

r. 

Af  \-  A/'  X 
0^.5 1 2 

s. 

S. 

r 

0 

i     —  0.004  r 

Co 

1877. 

r. 

S. 

January 

1 

17 

0.301 

+  0.333 

+    0.0'?2 

+ 

0.016 

—    O.OM 

35.5 

—  0.14a 

-    0.153 

:  February 

5 

— 

0.150 

+  0.191 

+  0.041 

+ 

0.021 

—    0.006 

40.5 

—  0.162 

--    0.168 

1 
i 

"3 

0.409 

+  0.334 

-  0.075 

— 

0.038 

—  o.oC>5 

28. 5 

-   0.114 

-    0.179 

1 

!  March 

I 

^^ 

0.175 

+  0.155 

-•  0.020 

— 

0.010 

-    0.037 

i 

44.0 

—  0.176 

—    0.213 

1 

16 

+ 

0.131 

—  0.082 

+  0.049 

+ 

0.025 

—    0.002 

39-4 

-  0.158 

—    0.160 

April 

6 

0.000 

4-  0.168 

-+-  0.168 

4- 

0.086 

*-    0.059 

51.0 

—  0.204 

-  O.M5 

26 

0.118 

-\r    0.303 

-+-  0.185 

4- 

o.o(>5 

+  o.o()8 

61.3 

-  0.245 

-  0.177 

May 

4 

+ 

0.148 

-   0.074 

+  0.074 

+ 

0.038 

4-  0.011 

55.5 

—    0.223 

—  o.aii 

1 

1 

1 

12 

0.188 

0.086 

0.102 

0.052 

0.025 

64.5 

0.258 

0.233 

1 
1 

28 

0.247 

0.078 

0.1 6<> 

0.087 

0.060 

(i43 

0.257 

0.197 

1 

31 

0.346 

0.088 

0.258 

0.132 

0.105 

()6.o 

0.264 

0.159 

'  June 

13 

+ 

0.380 

—    0.125 

-t-  0.255 

4- 

0.131 

+  0. 104 

73.8 

-   0.295 

—  0.191 

26 

+ 

0.279 

—    0.056 

4-  0.223 

+ 

0.114 

4    0.087 

87.0 

-   0.348 

—  (0.261) 

July 

1 

7 

+ 

o.ioS 

+   0.122 

-f-  0.230 

4- 

0.118 

+  o.ot;i 

75.5 

—   0.302 

—  o.aii 

13 

0.122 

0.212 

0.334 

0.171 

0.144 

69.4 

0.278 

0.134 

18 

+ 

0.098 

1 

0.216 

+   0.314 

0.161 

0.134 

81.2 

0.325 

0.191 

August 

X 

+ 

0.122 

+   0.223 

-+-  0.345 

+ 

0.177 

4-  0.150 

76.5 

—    0.306 

—  0.156 

10 

— 

0.133 

0.494 

0.361 

0.185 

0.158 

77.0 

0.308 

0.150. 

16 

0.248 

0.700 

0.452 

0.231 

0.204 

78.5 

0.314 

O.IIO 

21 

0.148 

0.464 

0.316 

0.162 

0.135 

82.0 

0.328 

0.193 

23 

"^ 

0.139 

0.523 

0.384 

0.197 

0.170 

77.5 

0.310 

0. 140 

September 

3 

— 

0.190 

+    0.531 

4    0.341 

4- 

0.175 

4-   0.148 

72.8 

—   0.291 

-  0.143 

18 

0.306 

0.691 

0.385 

0.197     ' 

0.170 

64.5 

0.258 

0.088 

26 

0.210 

0.494 

0.284 

0.145 

0.118 

71.4 

0.286 

0.169 

October 

13 

— 

0.193 

+    0.421 

+  0.228 

4- 

0.117 

4-  0.090 

56.5 

« 
—    0.226 

—  0.136 

23 

^~ 

0.22S 

-+-    0.374 

+  0.146 

4- 

0.075 

4-  0.048 

59-5 

—   0.238 

-  0.190 

November 

8 

— 

0.242 

H-  0.428 

-♦-  0.186 

4- 

0.095 

4-  0.068 

46.2 

—    0.185 

—  0.117 

20 

+ 

0.158 

—  0.140 

0.018 

+ 

0.009 

1 

—  0.018 

44.5 

-    0.178 

—  0.196 

December 

3 

-h 

0.228 

—  0.158 

+   0.070 

4- 

0.036 

4-   0.009 

32.5 

—   0.130 

—  0.121 

22 

-+- 

0.220 

—  0.066 

0.154 

0.079 

0.052 

48.5 

4.194 

0.142 

31 

— 

0.418 

+  0.641 

0.223 

0.114 

0.087 

39.2 

0.157 

0.070 

1878. 

January 

2 

^^" 

0.289 

H-  0.380 

+  0.091 

4- 

0.047 

+  0.020 

32.8 

-   O.13I 

—   O.Ili 

The  adopted  mean  value  of  0,  =  ,  before  August  4.  —  o".i8o. 

=  ,  after     August  4,  —  ©•.I40. 
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Table  B. — Adopted  Values  of  tlte  Level,  and  Azimath  Constants  employed  in 

the  reduction  of  tJtc  mth  tlie  Transit  Circle  in  1877. 
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Table  B. — Adopted  Valuca  of  the  Collimntion^  Lerelj  and  Azimuth  Constants — Continued. 


Month  and 

Day. 

Sidereal 
Hour. 

c 

+ 

b 

s. 
0.013 

a 

s. 
-   1. 317 

Month  and  Day. 

1877.        d. 
March          24.4 

h. 

10.9 

+ 

S. 
0.038 

b 

a 

1877. 
Februry 

d. 
20.9 

h. 
19-3 

0.024 

s. 
+  0.088 

s. 
—   0.832 

20.9 

20.8 

+ 

.005 

•          • 

i         1.317 

24.5 

13.3 

+ 

0.026 

+  0.088 

0.832 

21. 1 

1.6 

.059 

.035 

1. 317 

29.4 

9.4 

— 

0.008 

-  0.074 

1.237 

21.3 

4.7 

+ 

0.025 

.047 

i.3'7 

29.5 

13.2 

— 

0.028 

.074 

1.237 

21.5 

9-7 

— 

0.027 

+ 

0.047 

1.317 

30.0 

0.6 

-H 

0.022 

.140 

1. 321 

25.4 

7.1 

— 

0.017 

— 

0.032 

-   1.347 

30.1 

3.5 

+ 

0.043 

—  0.140 

—    I. 321 

25.5 

9.4 

.032 

— 

0.032 

X.347 

30.4 

9.0 

-h 

O.OOI 

.020 

1.321 

27.5 
27.6 

9.3 
II. 7 

.038 
.051 

-4- 

0.044 
.044 

j  (1.600) 

30.6 
April              5.4 

14.7 
9.6 

^^ 

0.027 
.010 

.020 

.041 

f  .321 
1.090 

27.9 

21. 1 

— 

0.014 

.     . 

1 .  3</) 

5.6 

13.2 

.023 

.009 

1.090 

28.0 

22.5 

+ 

0.005 

+ 

0.050 

-   1.396 

5.9 

22.0 

+ 

0.015 

-  0.074 

—   1. 113 

28.1 

1.2 

+ 

0.012 

.078 

1 .  396 

5.9 

23.4 

.024 

.074 

1. 113 

28.4 

8.9 

— 

0.034 

.014 

i.3<;6 

6.3 

8.8 

+ 

0.038 

.128 

1. 113 

28.5 

".3 

.045 

.014 

i.3(>6 

6.8 

20.5 

— 

O.OIO 

.118 

I. 113  ' 

28.9 

19.7 

— 

0.034 

.0S8 

1.307 

6.9 

0.1 

+ 

0.044 

.075 

1.098 

Maich 

I.O 

21.9 

-4- 

0.015 

•           ■ 

-   1.307 

7.0 

1.2 

+ 

0.053 

-  0.075 

—   1.098  , 

I.I 

1.2 

.040 

+ 

0.006 

1.307 

7.1 

4.8 

.072 

.075 

1.098 

2.9 

19.7 

.004 

— 

0.049 

1 .  29^) 

7.3 

8.9 

■*- 

0.030 

.075 

1.098   , 

3.1 

1.2 

+ 

0.046 

— 

0.049 

1.296 

7.5 

13.2 

— 

0.002 

.075 

1.098 

5.9 

21. 1 

— 

0.050 

-f 

0.084 

1.393 

10.9 

23.7 

+ 

0.041 

.155 

1.230 

6.0 

22.4 

— 

0.035 

4- 

0.084 

-   1.393 

11. 0 

1.2 

+ 

0.052 

-  0.155 

-   1.230 

6.1 

0.8 

.015 

4- 

0.0S4 

1.393 

II. I 

4.8 

.080 

.155 

1.230 

7.5 

10. 0 

.oil 

— 

0.005 

1.568 

II.3 

8.7, 

.053 

.oil 

1.230  1 

7.6 

13.2 

.oil 

.005 

1.568 

11.6 

14.7 

.017 

.oil 

1.230  i 

9.3 

7.8 

.052 

.068 

1.157 

II. 9 

22.6 

.036 

.142 

1.318 

9.5 

10.2 

""■ 

0.062 

^^ 

0.068 

-  I. 157 

12. 1 

4.1 

+ 

0.076 

—  0.142 

—   1.318 

14.9 

21.6 

.046 

+ 

0.067 

1.022 

12.3 

8.8 

+ 

0.045 

.138 

1. 318 

15.0 

22.3 

.042 

.067 

1.022 

12.5 

14.4 

O.OOI 

.123 

I. 318  \ 

15. 1 

2.0 

.014 

.067 

1.022 

14.3 

9.4 

-f 

0.016 

.193 

1.441 

15.3 

7.8 

.036 

.006 

1.022 

14.5 

13.2 

— 

0.016 

.193 

1.441 

15.6 

13-2 

— 

0.044 

■           • 

—  1.022 

20.3 

8.4 

+ 

o.of>4 

—  0.128 

—   I. 015 

15.7 

16.6 

.048 

+ 

0.108 

1.022 

20.4 

10.5 

.038 

.128 

1. 01^ 

19.9 

22.0 

.059 

.110 

1.396 

21.3 

9.0 

.037 

.129 

1. 131 

20.1 

1.2 

.041 

.110 

1.30 

21.5 

13.2 

.006 

.157 

1.131 

20.2 

4.5 

,026 

.110 

1.396 

22.3 

10.2 

.066 

.228 

1.296 

20.3 

7.8 

— 

0.050 

+ 

0.048 

-  1.396 

22.5 

13.3 

+ 

0.048 

—  0.228 

—   1.296 

20.4 

9.4 

— 

0.047 

.048 

1.396 

22.9 

0.1 

.087 

.183 

'.153 

23.4 

8.4 

+ 

0.052 

.088 

1. 017 

23.1 

5.5 

.120 

.183 

X.153 

23.6 

13.5 

.009 

.088 

1. 017 

23.3 

9.6 

.082 

.160 

1. 153 

24.0 

1.2 

.091 

.099 

0.832 

23.5 

14.6 

.033 

.160 

1.153 
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Table  B. — Adopted  Valttes  of  the  CoUimatiofiy  Levels  and  Azimuth  Constants — Continued. 


Month  and 

Day. 

Sidereal 
Hour. 

c 

b 

a 

Month  and  Day. 

Sidereal 
Hour. 

c 

b 

a 

1877. 
April 

d. 
23.9 

h. 
o.i 

s. 
+  0.095 

s, 
—  0.124 

s. 
—  I. 191 

1877.        d. 
May              17.6 

h. 
17.0 

s. 
4-  o.ioi 

s. 
—  0.164 

s. 
-  0.564 

24.0 

2.2 

.129 

.124 

1. 191 

17.9 

1.2 

.137 

.114 

0.153 

24.  T 

4.7 

.141 

.124 

1. 191 

17.9 

2.8 

.160 

.114 

0.153 

«> 

25.3 

9.4 

.083 

.223 

I. Ill 

18.0 

3.7 

.170 

.114 

0.153 

25.5 

13.2 

.050 

•            • 

I. Ill 

18. 1 

5.7 

.191 

.114 

0.153 

25.6 

17.0 

4-  0.030 

—  0.J80 

—  I. Ill 

18.3 

9.1 

4-  0.182 

—  0.183 

-  0.153 

May 

1.4 

13.0 

—    O.OIO 

.154 

1.609 

18.4 

14. 1 

.128 

.     • 

0.153 

1.5 

15.5 

—  0.008 

.154 

1.609 

18.6 

17.8 

.114 

.183 

-  0.153 

2.5 

15. 1 

+   O.OOI 

.044 

1.643 

21.9 

1.2 

.137 

.058 

4-  0.508 

2.7 

20.0 

—  0.012 

.024 

1.643 

21.9 

2.3 

.151 

—  0.058 

0.508 

3.7 

20.3 

—   O.OOI 

-  0.057 

-  1.523 

22.4 

12.8^ 

4-  0.097 

4-  0.020 

4-  0.508 

3.8 

21.5 

—    O.OOI 

.057 

1.523 

22.5 

15.8 

.097 

.020 

0.508 

3.9 

0.0 

+  0.035 

.078 

1.523 

22.9 

1.2 

.086 

.056 

0.069 

3.9 

1.2 

.056 

.           . 

1.523 

23.3 

12.0 

.080 

•            • 

0.069 

4.1 

5.6 

4-   0.089 

.110 

1.523 

23.4 

13.2 

.068 

.071 

0.069 

6.7 

20.6 

—  0.007 

—  0.096 

-  I. 519 

23.5 

16. 1 

4-  0.043 

4-   0.092 

4-  0.069 

6.9 

0.6 

4-  0.042 

.089 

1.428 

24.4 

13.2 

.025 

-  0.047 

-  0.673 

« 

6.9 

1.2 

.051 

.089 

1.428 

24.5 

16.8 

.012 

4-  0.004 

0.673 

6.9 

1.9 

.058 

•            • 

1.428 

25.9 

1.2 

.067 

—  0.040 

0.938 

9.9 

2.1 

.048 

.096 

1.542 

25.9 

3.1 

.088 

.040 

0.938 

10. 0 

3.2 

+  0.057 

—  0.096 

-  1.542 

27.9 

1.2 

4-  0.084 

—  0.102 

—  0.920 

10.9 

0.6 

.037 

•            • 

1.576 

28.0 

4.4 

."3 

•            • 

0.920 

10.9 

1.2 

.050 

.075 

1.576 

28.1 

6.9 

.130 

.167 

0.920 

II. 0 

3.2 

.063 

•            • 

1.576 

28.4 

12.8 

.088 

.024 

0.920 

II. I 

6.2 

.064 

.087 

1.576 

28.6 

18.2 

.059 

.094 

0.920 

12.3 

II. 4 

H-  0.048 

—  0.162 

-  I. 616 

29.3 

12.2 

4-  0.108 

-  0.093 

—   I. 012 

12.4 

13.2 

.038 

•            • 

1. 616 

29.3 

13.2 

.100 

.093 

1. 012 

12.4 

15.0 

.023 

.162 

1. 616 

31.3 

13.2 

.118 

.III 

0.891 

14.3 

II. 0 

.085 

.144 

1.403 

31.5 

15.5 

.092 

.083 

0.891 

14.6 

16.8 

.056 

.144 

.  1.403 

31.6 

19.8 

.070 

•            ■ 

0.891 

14.9 

1.2 

+  0.093 

-  0.149 

—  I. 164 

31.6 

20.2 

.      . 

—  0.062 

—   0.891 

15.0 

3.5 

.119 

•            • 

1. 164 

31.9 

1.8 

4-  0.105 

•            • 

0.975 

15. 1 

6.6 

.143 

.147 

T.164 

31.9 

2.7 

•           • 

.117 

0.975 

15.4 

13.2 

.101 

.180 

1.164 

June               i.o 

4.6 

.146 

• 

•            • 

0.975 

15.5 

16.0 

.085 

.           . 

1. 164 

I.I 

7.5 

.164 

.132 

0.975 

15.6 

18.5 

+  0.080 

—  0.138 

—  I. 164 

1.4 

13.2 

+  0.122 

-  0.144 

-   0.975 

16.9 

1.2 

.125 

.194 

0.564 

1.5 

16.9 

.099 

.138 

0.975 

17.0 

3.9 

.158 

.194 

0.564 

7.9 

2.9 

.126 

.055 

0.532 

17. 1 

5.1 

.173 

•            • 

0.564 

8.0 

5.1 

.152 

.055 

0.532 

17.4 

12.8 

.132 

.164 

0.564 

II. 4 

13.2 

.088 

.117 

0.782 
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Table  B. — Adopted  Values  of  the  CoHunatmh  Levels  atid  Azimuth  Constants — Continued. 


Month  and 

1877. 
June 

Day. 

d. 
II. 5 

Sidereal 
Hour. 

+ 

c 

s. 
0.079 

^ 

a 

s. 
—  0.782 

Month  and  Day. 

1877.      d. 
July               6.5 

8- 

S  9 

±  0 

h. 
1B.4 

c 

+    O.IOI 

i 

a 

h. 
16.7 

s. 
~  0,117 

s. 

•      • 

s. 
-  0.660 

12.9 

3.7 

.126 

.163 

.938 

6.7 

23.9 

.080 

—  0.076 

.660 

13.0 

5.5 

.145 

.163 

.938 

6.9 

4.5 

.130 

•      • 

•  9u6 

14.5 

16.2 

.117 

.135 

.442 

6.9 

5.4 

.          • 

.218 

•  906  , 

14.6 

18.0 

.112 

.135 

-  0.442 

7.0 

7.1 

.14a 

• 

.906  1 

18.9 

4.6 

+ 

0.166 

-  0.055 

-4-  0.060 

7.1 

9.8 

.          • 

—  0.107 

—  0.906 

19. 1 

7.9 

.185 

.055 

.060 

7.1 

10.2 

+  0.146 

•           • 

.906 

19.4 

14.4 

.147 

■          • 

.060 

7.3 

15.0 

.136 

• 

.906 

19.4 

15.6 

•              ■ 

.079 

.060 

7.4 

16.0 

.     . 

.133 

.906 

19.5 

18.4 

.125 

•     • 

.060 

7.4 

17.4 

.108 

•          • 

.go6 

1 

19.5 

18.8 

•              ■ 

—  0.014 

+  0.060 

7.5 

19.0 

a             • 

—  0.II4 

—  0.906 

19.9 

3.7 

+ 

0.  131 

•          • 

-  0.145 

7.5 

19.7 

+  o.ioo 

•          ■ 

.906 

19.9 

4.7 

.       • 

-f    O.OOI 

.145 

8.4 

17.4 

.120 

.106 

.710 

20.0 

6.0 

.153 

•            • 

.145 

8.5 

19.5 

.116 

.106 

.710 

20.1 

7.6 

.157 

.045 

.145 

1 1. 9 

4.8 

.122 

.139 

.748 

20.3 

14.0 

-4- 

0.124 

4-  o.at8 

-  0.145 

12.0 

7.2 

+    0.140 

—  0.139 

-  0.748 

20.4 

15.8 

.114 

4-  0.048 

.145 

12.4 

16.3 

.III 

4-  0.017 

-748 

22.4 

16.6 

- 

.078 

—  0.072 

.497 

12.6 

21.3 

.084 

4-  0.017 

.748 

22.5 

18.5 

.071 

.072 

.497 

12.9 

4.5 

.114 

—  0.076 

.946 

22.6 

19.8 

.056 

.072 

.497 

13.0 

7.5 

.149 

.096 

.946 

22.9 

3.3 

-4- 

0.081 

—  0  064 

—  o.8f)6 

13.1 

10.3 

+    0.161 

—  0.096 

-  0.946 

22.9 

5.0 

.103 

•           • 

.866 

13.3 

15.2 

.120 

.      • 

.946 

23.0 

6.2 

.106 

•           • 

.866 

13.4 

16.1 

•              • 

.137 

.946 

23.1 

8.2 

.117 

.077 

.866 

<3.4 

18.2 

.100 

•            • 

.946 

23.3 

14.0 

.100 

.019 

.866 

13.6 

21.7 

■              • 

.009 

.946 

23  5 

19.0 

+ 

0.076 

—  0.019 

—  0.866 

14.4 

T6.3 

4-  0.121 

.      • 

i 
—   0.978 

25.4 

16.5 

.118 

.070 

.498 

14.4 

18.2 

.110 

—  O.131 

.978 

25.5 

18.2 

.114 

•           • 

.498 

'4.5 

19.8 

.104 

• 

•  978 

25.5 

19.0 

.115 

.099 

.498 

14.6 

21.3 

.100 

.153 

-978 

25.0 

5.1 

.175 

•099 

.620 

15.2 

12.0 

.176 

.153 

.874 

1 

26.0 

6.4 

+ 

0.180 

—  0.099 

—  0.620 

15.3 

13.8 

-4-  0.170 

-  0.153 

-   0.874 

28.4 

16.4 

.080 

.001 

.550 

16.3 

14.2 

.168 

•            • 

.701 

28.5 

18.5 

.072 

.001 

.550 

16.3 

15.3 

.      . 

.058 

.701 

1 

1 

29.4 

16.5 

.104 

.084 

.892 

16.5 

1S.4 

.144 

•            • 

.701 

1 

29.5 

19.7 

.ogo 

.084 

—  0.8y2 

16.5 

19.5 

•           • 

.086 

.701 

1 

1 

1 

29.6 

22.1 

-4- 

0.084 

—  0.084 

4-  0.892 

24.4 

18.2 

4-  0.120 

—  0.090 

-   0.633 

July 

1.7 

0.1 

•           • 

.046 

.359 

26.4 

17.0 

.170 

.            a 

•  564  : 

1.8 

0.8 

.119 

•           • 

.359 

26.4 

18.2 

.160 

.104 

-564 

1.8 

I.O 

V 

.108 

.359 

26.5 

19.8 

.154 

.            . 

.564 

6.4 

16.5 

.107 

.076 

.660 

26.6 

22.0 

.150 

.114 

1                                             1 

•564 

1 
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Table  B. — Adopted  Vatties  of  the  CoUmationy  Levels  and  Azimuth  Constants — Continued, 


Month  anc 

Day. 

Sidereal 
Hour. 

c 

b 

a 

Month  and  Day. 

Sidereal 
Hour. 

c 

b 

a 

1877. 
July 

d. 
27.9 

h. 
6.3 

-h    0 

5. 

.158 

s. 

-  0.133 

s. 
—  0.631 

1877.       d. 
August        17.5 

h. 
22.3 

3. 

•     • 

s. 
—  0.062 

s. 
-  I. 137 

28.0 

8.5 

.182 

.133 

.631 

18.4 

17.5 

+  0 

.159 

.           • 

.130 

29.5 

21.7 

.127 

•          • 

.567 

18.5 

21.8 

1          • 

.100 

.130 

29.6 

22.0 

k              • 

.086 

.567 

18.6 

0.1 

.128 

•            • 

.130 

29.7. 

1.9 

.120 

•           • 

.567 

18.6 

0.5 

•     • 

.135 

.130 

29.7 

2.2 

■              • 

—  0.085 

-  0.567 

20.4 

18.7 

+  0 

,156 

•          • 

—   I.181 

29.9 

6.2 

+   0 

.154 

•            • 

.458 

20.4 

19.2 

■     • 

-  0.077 

.181 

29.9 

7.1 

.160 

•            • 

.458 

20.5 

21.6 

144 

•            • 

.181 

29.9 

7.8 

»       • 

.052 

.458 

20.5 

22.0 

»          • 

.072 

.181 

30.0 

8.7 

.168 

•            • 

.458 

21.3 

18.0 

.166 

•          • 

.174 

30.1 

9.9 

-h   0. 

.172 

^   0.022 

—  0.458 

21.3 

18.3 

1          • 

—  0.II6 

-  I. 174 

30.1 

II. 7 

.176 

.       • 

.458 

21.6 

23.9 

+  0. 

,138 

.           . 

.174 

30.3 

16.7 

• 

.020 

.458 

27.4 

18.2 

,180 

.           • 

.174 

30.3 

17.0 

.142 

•       • 

.458 

27.4 

19.5 

• 

.094 

.174 

30.5 

21.0 

126 

•       • 

.458 

27.6 

0.3 

.153 

•            • 

.174 

30.5 

21.3 

k             • 

—   0.070 

-  0.458 

28.4 

19.3 

+  0 

.184 

•            • 

—  I. 165 

30.6 

22.8 

+  0. 

121 

•             • 

.458 

28.4 

21. 1 

>     . 

—  0.102 

.165 

30.7 

i.3 

"5 

.041 

.458 

28.5 

23.8 

.161 

•            ■ 

.165 

' 

30.7 

1.7 

• 

.041 

0.458 

30.3 

18.7 

,180 

•            • 

.020 

August 

3.7 

2.6 

097 

.136 

1.047 

30.4 

19.2 

»           • 

.091 

.020 

3.8 

5.0 

+   0. 

no 

—   0.136 

-  1.047 

30.4 

21.2 

• 

—  0.120 

—  1.020 

9.4 

19.0 

154 

*       . 

.112 

30.4 

21.3 

+  0. 

.168 

•            • 

.020 

9.5 

20.6 

• 

.254 

.112 

September     1.4 

19.5 

.164 

•            • 

.196 

9.5 

21.6 

144 

.       • 

.112 

1.5 

22.0 

• 

.092 

.196 

9.9 

7.2 

172 

•       * 

.078 

1.6 

23.9 

139 

.          • 

.196 

10. 0 

8.9 

• 

-   0.173 

—  1.078 

1.6 

0.6 

k           • 

—  0.066 

—  I. 196 

lO.O 

9.4 

-h   0. 

188 

•             • 

.078 

3.4 

19.7 

+  0, 

.114 

•              ■ 

.207 

10. 1 

II. 7 

200 

•             • 

.078 

3.4 

21.6 

1     • 

+  0.025 

.207 

10.4 

18.2 

.148 

•             • 

.078 

3.5 

0.1 

096 

•           • 

.207 

10.5 

21. 1 

1       • 

.092 

.078 

4.4 

20.0 

133 

•            • 

.458 

10.5 

21.3 

+   0 

.140 

•             • 

—  1.078 

4.4 

20.4 

• 

-  0.059 

-  1.458 

II. 4 

18.5 

.157 

•             • 

.146 

4.5 

22.4 

1          • 

.059 

.458 

II. 4 

20.0 

• 

—   0.178 

.146 

12.3 

19.5 

+  0. 

.145 

•          . 

.282 

".5 

20.6 

.154 

•             • 

1. 146 

12.4 

21.4 

»           • 

—0  .030 

.282 

• 

15.9 

7.4 

.164 

•             • 

0.971 

18.3 

19.7 

.112 

•  •       • 

.386 

15.9 

8.0 

• 

~   O.II2 

~  0.971 

18.4 

21.0 

1          • 

-i-  0.012 

—  1.386 

15.9 

8.3 

+   0. 

.172 

•             • 

0.971 

18.4 

21.6 

+  0. 

,101 

•         • 

.386 

17.4 

17.2 

.154 

•             • 

1. 137 

21.3 

20.1 

.105 

•         • 

.661 

17.4 

20.0 

• 

.075 

.137 

21.4 

22.4 

1           • 

—  0.091 

.661 

17.5 

21.9 

.140 

0 
•       • 

.137 

21.5 

0.0 

\          • 

.054 

.661 
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Table  B. — Adopted  V(dHe8  of  the  CoUhmition^  Lewi,  ami  Azimuth  0>M9toMfo— Continued. 


Month  and  Day. 

1877.        d. 
September  21.5 

0  0 

h. 
0.1 

c 
s. 

+  0.081 

b 
s. 

»           ■ 

a 

s. 
—   I. 661 

Month  and  Day. 

1S77.        d. 
October        1 1. 5 

25 
u  0 

:h3: 

h. 
0.1 

+ 

c 

s. 
0.06s 

•• 

■     • 

1 

• 

- 

S. 
'     1.680 

22.3 

19.7 

.ogg 

•           « 

.651 

12.2 

1S.4 

.086 

•     ■ 

.724 

22.3 

20.0 

•           • 

—  0.036 

.651 

12.2 

19.9 

•           • 

+  0.069 

.724 

22.5 

23.4 

.074 

•           • 

.651 

12.4 

23.0 

•          • 

—  0.008 

.7a4 

22.5 

23.5 

•     •   1 

.075 

.651 

12.4 

0.1 

.057 

•     • 

.724 

24.3 

20.8 

+  0.116 

•           • 

-    1.50 

12.9 

11.4 

+ 

0.076 

■     • 

! 

1   —   1.986 

24.4 

21.8 

■           ■ 

—  0.050 

.51/) 

12.9 

II.  6 

■            ■ 

—  0.036 

.qS6 

24.5 

23.3 

.lUI 

•           ■ 

.5</' 

13.0 

13.3 

.096 

■     • 

.986 

25.3 

20.0 

.143 

■           • 

.618 

13. 1 

15.9 

.iia 

•     • 

.986 

25.3 

20.1 

•           • 

.115 

.61S 

13. i 

16.4 

.     • 

.039 

1            .986 

25.4 

21.2 

•           ■ 

—  0.052 

-   I. 618 

13.3 

20.1 

4- 

0.084 

•     • 

1 

'   -    1.986 

25.4 

21.5 

+  0.134 

•           ■ 

.61S 

»3.3 

20.5 

•         • 

—  0.146 

i      .986 

26.3 

19.8 

.146 

■           ■ 

•5IJ 

135 

1.6 

•         ■ 

.016 

.9S6 

26.4 

22.2 

•           • 

—  0.120 

.513 

13.5 

1-7 

.066 

■     • 

.986 

26.5 

1.2 

.112 

•           • 

.513 

i4.3 

20.3 

.125 

■ 

'      .741 

1 

October          i .  3 

20.0 

.  +  0.133 

•           • 

-    I.2(/; 

14.3 

21.7 

•         • 

—  0.017 

\  —  I. 741 

1 

1-3 

20.1 

•           • 

f  0.026 

.299 

14.5 

1.2 

4- 

0.095 

4-  0.036 

■            .74« 

1.4 

22.3 

•           • 

—  0.115 

.299 

15.3 

21. 1 

.126 

•           • 

-777 

1.5 

0.1 

.105 

■           • 

•2W 

15.3 

21.8 

■         • 

—  0.089 

-777 

2.3 

20.8 

.136 

•           • 

.47S 

15-4 

0.3 

•        ■ 

.067 

.777 

2.4 

22.8 

•           • 

—  0.020 

-    1.478 

15.5 

1.2 

-1- 

0.108 

•      • 

—    1-777 

2.5 

1.2 

-f-  0.106 

•           • 

.478 

16.3 

20.9 

.144 

•      • 

.760   ' 

4.9 

10.2 

,085 

■           • 

.842 

1 

16.4 

22.1 

.126 

• 

.760 

5.0 

12.2 

.098 

•           • 

.842 

16.4 

22.8 

•         • 

—  0.028 

.760 

5.0 

12.5 

.     • 

.043 

.842 

18.3 

21.4 

«         • 

.026 

.666 

5.0 

13.2 

-h    O.IOO 

•            ■ 

—    I.S42 

18.3 

21.8 

4- 

0.117 

•      . 

—   1.666 

5.1 

15.5 

.108 

-  0.035 

.842 

18.5 

1.2  ' 

.109 

.      . 

.666 

5.3 

19.8 

.073 

•           • 

.842 

1S.6 

3.0 

.108 

■           a 

.666 

5.3 

21.2 

.073 

•           • 

.842 

1S.6 

3.5 

■         • 

—      0.026 

.666  1 

5.4 

21.4 

•            • 

—  0.054 

.842 

22.3 

21.0 

1 

.066 

•                        • 

.831    j 

5.5 

0.8 

•              • 

4-   O.OOI 

-    1.842 

22.4 

0.5 

• 

—     0.018 

—   I. 831 

6.3  ' 

20.4 

4-  0.073 

•            ■ 

.834 

22.4 

0.8 

4- 

0.051 

.           . 

.831 

6.3 

21.0 

•           • 

-  0.095 

.834 

22.5 

2.9  , 

.048 

.           . 

.831 

6.5 

23.9 

1 

•           ■ 

1 

.081 

.834 

22.9 

II. 7  ■ 

.078  . 

*           • 

.782 

6.5 

1.2 

.061 

•            • 

.834 

22.9 

13.2  j 

.104 

4-  0.064 

.782 

1 

10.3 

20.3 

4-  O.116 

•            • 

—    1.846 

23.3 

21.4  , 

4- 

0.084 

*      . 

—   X.782 

10.3 

20.7  1 

•            • 

1 

—  0.070 

.846 

23.3 

22.2 

•          • 

4-  0.005 

.782 

11-3 

1 

21. 1  ' 

1 

.069  ' 

1 

•            • 

•              • 

23.5 

1.2 

.072 

•           • 

.782 

II. 4  I 

21.8  : 

•           • 

.086 

•              • 

.6S0 

23.5 

2.5 

•          • 

.017 

.782 

II.4 

23.7 

■           • 

.078 

23.6 

3.4! 

.068 

•           ■ 

.782 
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Table  B. — Adopted  Values  of  the  ColUmationy  Levels  and  Azimuth  Constants — Continued. 


Month  and  Day. 

Sidereal  • 
Hour. 

c 

b 

a 

Month  and  Day. 

1877.       d. 
November   12.  i 

Sidereal 
Hour. 

c 

b 

a 

1877.        d.         h. 
October       24.3     21.6 

s. 

•            • 

s. 
+  0.024 

s. 
-  I. 816 

h. 

18.8 

s. 

+  0.079 

s. 
—  0.048 

s. 
—  0.820 

24.3     22.0 

+  0.104 

•           • 

.816 

12.2 

21.0 

.057 

*     . 

.820 

24.5 

1.2 

.088 

•           • 

.816 

12.4 

0.2 

.           . 

.087 

.820 

24.6 

5.0 

.074 

•           • 

.816 

12.4 

1.2 

.028 

.820 

24.6       5.4 

•            • 

—  0.020 

.816 

12.5 

3.1 

.016 

.820 

1 

31.3     21.6 

-4-  0.068 

•          • 

-  1.787 

12.9 

13.2 

+  0.033 

—  0.936 

31.4       0.3 

•           • 

—  0.070 

.787 

12.9 

15.3 

.074 

.936 

3<.4 

1.2 

.042 

•           • 

.787 

13.0 

16.4 

*           . 

—  0.125 

.936 

31.5 

2.3 

.040 

•           • 

.787 

13. 1 

18.5 

.094 

.936 

31.9 

13.2 

.076 

•           • 

.652 

13.3 

21.9 

.060 

.936 

31.9 

13.3 

•           • 

+  0.058 

—  1.652 

13.4 

1.2 

-1-  0.041 

• 

—  0.936 

November     i.o 

14.4 

-4-  0.084 

•           • 

.652 

13.5 

2.3 

•            ■ 

4-  0.077 

•936 

I.I 

"75 

.096 

.018 

.652 

13.5 

4.2 

.018 

.936 

2.3 

23.0 

.069 

•           • 

.006 

.848 

15.9 

13.2  i 

.106 

.732 

2.4 

0.3 

.      . 

.848 

15.9 

14.3 

•            • 

—  0.055 

.732 

2.6 

4.8 

-4-  0.047 

•           • 

-   1.848 

16.0 

15.5 

4-  0.119 

•           • 

—  0.732 

2.6;     5.0 

•           • 

4-  0.028 

.848 

16.2 

21.6 

.096 

•           • 

.732 

2.9 

13.2 

.073 

•            • 

.883 

16.4 

1.0 

*      • 

+  0.040 

i 

.732 

2.9 

14.6 

.082 

•           « 

.883 

16.4 

1.2 

.060 

•           • 

.732 

3.0 

15.9 

•           • 

—  0.004 

.883 

16.5 

3.1 

.059 

•           • 

.732 

31  1  17.7 

+  0.079 

•           • 

—  1.883 

16.9 

13.2 

-1-  0.061 

•           • 

—  0.692 

3.3     23.0 

.044 

•           • 

.883 

17. 1 

17.2 

.      . 

—  O.OOI 

.692 

3.4       o-S 

•           • 

—  0.009 

.883 

17. 1 

17.7 

.112 

•          • 

.692 

3.4   '      1-2 

.036 

•             m 

.883 

17.3 

22.8 

.090 

•            • 

.692 

3.5       2.8 

•           • 

.036 

.883 

17.4 

1.8 

.073 

«            • 

.692 

3.5 

3.1 

+  0.018 

*       . 

-  1.883 

17.4 

2.0 

•          • 

4-  0.017 

—  0.692 

6.9       13.2 

.026 

.       . 

.878 

18.9 

13.2 

+  0.016 

■           • 

.997 

7.0 

14.9 

.040 

.       . 

.878 

18.9 

13.9 

• 

.072 

.997 

7.1       16.0 

■           • 

—  0.070 

.878 

18.9 

15.8 

.035 

•           • 

.997 

7.1  !  18.2 

.058 

•             « 

.878 

19. 1 

18.2 

.049 

•           • 

.997 

1 
1 

7.3 

21.9 

-4-  0.033 

•             • 

—   1.878 

19.1 

18.8 

•           • 

4-  0.071 

-  0.997  i 

7.4 

1.2 

.02! 

•             • 

.878 

19.3 

22.6 

•           • 

.041 

.997 ' 

7.5 

2.0 

•  •    . 

—    0.106 

.878 

19.3 

23.1 

4-  0.018 

•           • 

.997 

7.5  i    3.1 

.019 

•             • 

-  1.878 

19.4 

1.2 

4  0.006 

•           • 

.997 

II. 2 

20.9 

.030 

•             ■ 

-  0.853 

19.5 

4.2 

—  0.004 

.054 

0.997 

"3 

22.0 

•              • 

—   0.092 

-  0.853 

19.9 

13.2 

4-  0.012 

•           « 

—  1.026 

"3 

23.1 

4-  0.015 

•             • 

.853 

19.9 

14.2 

.034 

«           • 

.026 

II. 9     13.2 

.030 

•             • 

.820 

19.9 

14.3 

•           • 

4-  0.075 

.026 

1 

II. 9  1  14.0 

•           ■ 

.090 

.820 

19.9 

15.8 

.046 

•           • 

.026 

12.0 

.5.« 

.058 

•             • 

,820 

20.1 

18.3 

•           • 
1 

1 

.191 

.026 

1 

LX 


INTRODUCTION. 


Table  B.-^Adopted  Values  of  the  CoUimatioHf  Lrvd^  awl  Azimuth  Constanta — Continaed. 


^i 

8^ 

Month  and  Day. 

1877.       d. 
November  20.1 

SI 

(A 

+ 

s. 
0.056 

S. 

a 

s. 
—  1.026 

Month  and  Day. 

1877.       d. 
December    10.3 

h. 

0.3 

e 

i 

m 

r     ■ 

h. 
19. 1 

s. 

•     ■ 

+ 

0.055 

8. 
—  0.808 

20.2 

21.6 

.032 

.261 

10.3 

1.9 

+ 

O.G99 

•            ■ 

.806   i 

20.4 

0.9 

•          • 

+    0.076 

.261 

10.4 

9.3 

.013 

•          • 

•  808 

20.4 

1.2 

.014 

.261 

11.3 

23.9 

.070 

•           • 

.883 

20.5 

4.0 

.002 

1. 261 

II. 3 

1.9 

.074 

•           • 

.889 

27.6 

6.7 

+ 

0.040 

+  0.032 

II. 4 

9.9 

+ 

0.059 

•           • 

—    0.898 

27.7 

7.8 

.037 

.032 

II. 4 

4.9 

•       • 

+ 

• 

O.IOO 

.888 

27.7 

9.0 

•           • 

+    0.243 

.032 

II. 6 

7.3 

.096 

■           • 

.888 

27.8 

10.3 

.024 

+  0.032 

13.9 

14.7 

.030 

•         • 

.830 

December     2.9 

15.0 

.003 

—  I. 190 

13.9 

15.6 

•       . 

.098 

.850 

2.9 

16. 1 

•           • 

-h    0.219 

—  1.190 

14.0 

17.5 

+ 

0.038 

•          ■ 

—   0.830 

2.9 

16.7 

+ 

0.022 

•              • 

.190 

I4-0 

18.9 

.050 

•         • 

.830 

3.0 

17.0 

.024 

•              • 

.190 

14. 1 

20.6 

.       • 

+ 

0.135 

.830 

3.1 

18.2 

.034 

•              • 

.190 

14. 1 

20.9 

.058 

•           • 

.830 

3.1 

19. 1 

•       « 

.153 

.190 

14.2 

23.0 

.041 

•          ■ 

.83c 

3.1 

20.1 

+ 

0.035 

•       • 

—   I. 190 

14.3 

1.6 

+ 

0.016 

•        • 

—    0.830 

3.2 

22.8 

.014 

. 

.190 

14.4 

2.4 

.       • 

+ 

0.099 

•  830 

3.4 

1.2 

• 

+ 

0.005 

+    0.195 

.190 

14.5 

4.6 

.006 

•          • 

.830 

3.5 

4.0 

— 

0.006 

.       . 

.190 

14.9 

16. 1 

.020 

•          • 

.965 

3.6 

6.2 

.006 

.       ■ 

.190 

15.0 

17.6 

.038 

•          • 

.965 

3.6 

7.8 

— 

0.0x0 

+    0.190 

—   I. 190 

• 

15. 1 

19.4 

■             • 

+ 

0.I90 

—   0.965 

6.2 

23.3 

H- 

0.024 

•              • 

0.617 

«5.i 

21. 1 

+ 

0.072 

.965 

6.3 

0.8 

.020 

•              • 

.617 

15.2 

23.0 

.053 

.965 

6.3 

I.O 

•              • 

.161 

.617 

15.3 

1.4 

•       . 

.061 

.965 

7.9 

15.6 

.020 

•              • 

.673 

15.4 

a.5 

.049 

•     •  i 

.965 

8.1 

19.0 

•              • 

+    0.086 

-  0.673 

17.9 

15.2 

+ 

0.032 

1 

—   0.766 

8.2 

20.9 

+ 

0.060 

•              • 

.673 

18.0 

17.8 

.054 

.766 

8.3 

23.4 

.034 

■              • 

.673 

18.0 

18.6 

•             • 

+ 

0.070 

•  7^6 

8.3 

1.2 

.015 

•              • 

.673 

18. 1 

21.1 

.046 

.766 

8.4 

1.7 

•              • 

.188 

.673 

18.4 

2.3 

.022 

.766 

8.5 

5.3 

+ 

0.006 

■              • 

-  0.673 

18.4 

3.4  ! 

.       . 

+ 

0.066 

—  0.766 

9.1 
9.2 

20.6 
21.8 

+ 

0.016 

•              • 

•              • 

+    0.170 

.800 
.800 

18.4 
19.4 
19.5 

4.5 
3.9  1 

6.6  : 

+ 

0.023 
.630 
.021 

+ 

0.106 

•  7^6 

.830 

0.830 

9-3 

23.6 

— 

0.004 

•              • 

.800 

30.9 

18.5 

+ 

0.014 

— 

0.017  ' 

1.738 

10.2 

22.0 

+ 

0.041 

«              • 

.808 

314 

3.3 

^■^ 

O.OOI 

-4- 

0.099 

i 

1.378 
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Table  C. — Adopted  Corrections  to  the  Bight  Ascensions  of  the  Clock  Stars  in  the  Ameri- 
can Ephemeris  for  the  year  1877. 


s. 

a  AndromedsB .     .     .     .  +0.03 

y  Pegasi +  0.01 

P  Ceti +  0.06 

e  Piscium —  o.oi 

e^  Ceti 0.00 

ij  Piscium +  0.08 

o  Piscium —  0.05 

/3  Arietis +  0.02 

a  Arietis +  o.oi 

y  Ceti —  O.OI 

a  Ceti -4-  o.oi 

C  Arietis 0.00 

a  Persei +  0.08 

6  Persei 4-  0.17 

ff  Tauri +  o.oi 

C  Persei +  0.02 

/  Eridani +0.03 

y  Tauri +  0.02 

e  Tauri +  o.oi 

a  Tauri —  o.oi 

t  Aurigs +  0,02 

II  Orionis —  0.08 

a  AurigsB —  O.OI 

^  Orionis 0.00 

fi  Tauri +  O.OI 

6  Orionis —  0.03 

a  Leporis — •  0.06 

e  Orionis 0.00 

a  Columbse       ....  —  0.02 

a  Orionis —  0.02 


H' 

Geminorum   .     .     .     . 

—  0.02 

7 

Geminorum  .     .     .     . 

—  0.03 

a 

Canis  Majoris     .     . 

+  0.05 

e 

Canis  Majoris    .     . 

—  0.05 

6 

Canis  Majoris    .     .     . 

—  0.05 

d 

Geminorum  . 

—  0.04 

o« 

Geminorum  .     .     . 

.     +  0.30 

a 

Canis  Minoris     . 

—   O.IO 

P 

Geminorum  .     .     . 

—  0.02 

^ 

Geminorum   .     .     .     , 

—  0.06 

15  Argus —  0.07 

c     Hydrx —  0.05 

t     Ursas  Majoris     ...  —  o.oi 

K     Cancri 4-  0.03 

a     Hydras —  0.02 


s. 

e     Leonis —  0.03 

11  Leonis +  0.04 

a    Leonis —  0.04 

y^  Leonis +  0.02 

p    Leonis —  0.04 

/    Leonis +  0.03 

d     Leonis —  0.05 

A    Crateris 0.00 

r     Leonis —  0.03 

V  Leonis —  0.03 

/3    Leonis —  o.oi 

0     Virginis —  0.04 

V  Virginis —  o.oi 

/?    Corvi 4-  O.OI 

12  Canum  Venaticorum    .  +0.03 

0    Virginis —  0.04 

a     Virginis —  0.03 

^     Virginis —  o.oi 

fl  (Jrsae  Majoris     .     .     .  —  0.02 

ij    Bootis —  0.04 

a    Bootis +  0.02 

1*    Bootis 4-  0.08 

e     Bootis +  O.OI 

o'   Librae 0.00 

/3    Bootis 4-  0.03 

^    Libras 0.00 

H^   Bootis —  0.04 

a  Coronas  Boreal  is      .     .  4-0.01 

a  Serpentis .....+  0.03 

e     Serpentis —  o.oi 

e  Coronas  Boreal  is      .     .  —  0.04 

6    Scorpii +  0.03 

P^  Scorpii 4-  0.06 

6    Ophiuchi +  0.02 

r     Herculis +0.16 

a    Scorpii —  0.02 

^     Ophiuchi 0.00 

J7    Herculis 0.00 

K     Ophiuchi 4-  0.07 

d    Herculis 4-0.19 

ai   Herculis 4-  0.02 

44  Ophiuchi 4-  0.03 

a    Ophiuchi +  0.04 

fl    Herculis 4-  0.04 

-f  Sagittarii —  o.oi 


8. 

11^  Sagittarii 4-  0.03 

17  Serpentis 4-0.10 

I  Aquilas +  0.08 

o  Lyras 4-  0.03 

P  Lyras 4-  0.04 

a  Sagittarii 0.00 

C  Aquilas +  o.  11 

d  Sagittarii 4-  0.03 

6  Aquilas +  0.07 

K  Aquilx 4-  0.04 

y  Aquilas +  0.03 

a  Aquilas 4-  0.04 

0  Aquilas 4-'  0.04 

r  Aquilas 4-0.03 

a»  Capricorni     ,     .     .     .  4-0.06 

ir  Capricorni     .     .     .     .  +0.04 

e  Delphini +0.06 

0  Cygni 4-  0.04 

II  Aquarii 4-  0.07 

V  Cygni 4-  0.04 

6i»  Cygni —  o.oi 

C  Cygni 4-  0.03 

1  Pegasi      .....—  0.06 

p  Aquarii 4-  o.oi 

^  Aquarii 0.00 

II  Capricorni     ....  0.00 

a  Aquarii     .....  4-  0.02 

^  Aquarii 4-  0.02 

ir  Aquarii 4-  0.03 

ff  Aquarii 4-  0.04 

C  Pegasi -♦•  0.09 

A  Aquarii 4-  o.io 

a  Piscis  Australis  ...  4-  o.oi 

^  Pegasi 4-  0.02 

^  Piscium 4-  0.05 

i  Piscium   ....  —  0.03 

u  Piscium 0.00 
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Table  D. — Adapted  Correctiom  ami  Ratrs  of  the  Kessels  Sidereal  Clock  No.  1324  in  1877. 


m 

u 

£1 

Mean  Day.  ' 

> 

n 

Sidereal 
Hour. 

Clock 
Correction. 

Hourly 
Rate. 

Mean  Day. 

> 

Sidereal 
Hour. 

Clock 
Correction. 

Hourly 
Rate. 

1 

^■" 

0 

5. 

s. 

^■" 

0 

h. 

1877. 

h. 

1877. 

f. 

s. 

Jan.    23.9 

E. 

18.65 

-    0.570 

-4-     0.039 

Feb.      6.3 

F. 

6.50 

+  17.737 

+     0.048 

24.1 

E. 

22.90 

-     0  405 

6.4 

F. 

7.50 

+  17.785 

■  1 

+     0.083 

24.3 

E. 

3.80 

—    0.210 

H-     0.078 

6.5 

F. 

9.83 

+  17.977 

24.4 

E. 

6.70 

+    0.015 

6.9 

S. 

19.30 

4-  18.780 

+   0.057  ; 

24.9 

F. 

17.58 

+    0.400 

—     0.006 

7.1 

S. 

23.00 

4-   18.990 

• 

24.9 

F. 

19.25 

-h     0.390 

7.3 

S. 

5.27 

4-   19.663 

4-   0.048  , 

25.3 

F. 

3.83 

—     0.726 

+     0.069 

7.5 

S. 

9.93 

4-   19.887 

1 

+   0.040 

25.4 

F. 

5.03 

-     0.643 

7.8 

S. 

16.03 

4-  20.133 

25.9 

S. 

17.90 

+     0.240 

H-     0.018 

7.9 

P. 

18.98 

4-  20. SOS 

+   0.039 

26.1 

S. 

21.90 

-4-     0.310 

8.1 

P. 

23. 98 

4-  20.39S 

+   0.074 

26.3 

S. 

4.50 

+     0.867 

H-     0.064 

8.3 

P. 

5.27 

4-  20.787 

26.5 

S. 

9.18 

+     I.i65 

8.9 

E. 

20.60 

+  21.910 

+   C.084 

26.9 

P. 

18.77 

+     1.310 

-4-     0.047 

9.1 

E. 

0.23 

4-  22.213 

27.1 

P. 

22. So 

+     1.500    1 

9-3 

E. 

5.27 

4-   22.667 

4-   0.056 

27.4 

P. 

7.07 

-h     2.030 

4-     0.075 

9.5 

E. 

9.03 

4-   22.877 

27.6 

P. 

10.77 

1 

+     2.305 

9.9 

F. 

1937 

+   23.633 

1 

+   0.044 

28.4 

E. 

5.80 

+     3.760 

+     0.050 

10. 1 

F. 

23.72 

4-  23.825 

28.4 

E. 

7.28 

+     3.833 

10.3 

F. 

5.27 

i 

4-  24.230 

+   0.074 

28.9 

F. 

19.17 

-f     4.468 

4-      O.OfKD 

10.5 

F. 

9-46 

4-   24.540 

29.1 

F. 

23.57 

+     4.733 

12. 1 

P. 

0-33 

4-  27.000 

29-3 

F. 

3. So 

+     4.993 

+     0.174 

12.9 

E. 

13.77 

+  27.427 

—      O.OOI 

29.4 

F. 

5.25 

+     5.245 

13.1 

E. 

0.23 

4-  27.423 

i 

29.9 

S. 

1S.50 

+     6.325 

4-     0.029 

13.3 

E. 

6.50 

+  27.587 

+       0.003 

30.1 

S. 

22.07 

+     6.430 

13.5 

E. 

IO.O(J 

+   27.593 

30.3 

S. 

5.27 

+     7.077 

14.3 

V. 

5.43 

4-  27.683 

* 

+     0.05<> 

"*-     o.oas 

30.4 

S. 

!        7.07 

-r    7.1S3 

-»-     0.115 

14.4 

F. 

7.70 

4-  27.740 

+      0.023 

30.6 

s. 

9.93 

+     7.513 

14.5 

F. 

10.10 

f    27.790 

30.9 

E. 

18.75 

+     7.795 

+     0.018 

14.9 

S. 

19.70 

4-   28.145 

^     o.oii 

31. 1 

E. 

21.30 

+     7.840 

15. 1 

S. 

23.52 

4-   28.103 

Feb.      3.4 

S. 

6. 85 

.   +   13.302 

4-     0.075 

'5-3 

S. 

5.27 

4-   28. 303 

+    0.009 

3.5 

S. 

9.  So 

+   13.525 

15.5 

S. 

9.87 

4-  28.343 

5.9 

F. 

19.22 

4-   16.9SS 

4-     0.070 

15.9 

P. 

18.70 

+   28.162 

6.1 

F. 

0.05 

+   17.325 

16.9 

E. 

20.00 

4-  28.407 

1 

+     0.026 

6.3 

F. 

4.90 

1  +   17.600 

17.1 

E. 

0.23 

4-  2S.517  i 

4-     0.086 
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Table  D. — Adopted  Corrections  and  Bates  of  the  Kessels  Sidereal  Clocks  etc. — Continued. 


• 

1 

0 

> 

Sidereal 

Clock 

Hourly     1 

Sidereal 

Clock 

Hourly 

Mean  Day. 

01 

0 

Hour. 

Correction. 

Rate. 

Mean  Day. 

M 
0 

Hour. 

Correction. 

' 

Rate. 

1877. 

h. 

s. 

s. 

1877. 

h. 

s. 

8. 

Feb.    17.3 

E. 

6.53 

+  28.720 

^^ 

0.005 

Mar.    23.4 

s. 

8.76 

—  22.952 

0.000 

17.5 

E. 

9.80 

+  28.703 

23.5 

s. 

12.77 

-  22.953 

19.4* 

S. 

7.07 

—  30.703 

-h 

0.016 

24.1 

p. 

1.90 

—  23.010 

19.5 

S. 

10.00 

-  30.655 

24.5 

p. 

11.27 

—  22.897 

+ 

0.002 

20.1 

P, 

0.23 

-  30.9^3 

+ 

0.030 

24.5 

p. 

13.^7 

—  22.893 

20.3 

P. 

4.72 

—  30.780 

0.021 

29.3 

E. 

9.80 

-  21.585 

+ 

0.012 

20.6 

P. 

12.68 

-  30.944 

29.4 

E. 

11.86 

—  21.560 

20.9 

E. 

19-57 

-  30.767 

0.020 

30.1 

F. 

2.03 

-  21.358 

+ 

O.OOI 

21. 1 

E. 

0.87 

-  30.875 

30.4 

F. 

9.55 

—  21.352 

+ 

0.038 

21.3 

E. 

5.40 

—  30.884 

+ 

0.015 

30.5 

F. 

13.08 

~  21.218 

21.5 

E. 

9.85 

—  30.818 

April     5.4 

P. 

9-93 

—  18.663 

+ 

0.032 

25.4 

E. 

7.07 

—  30.213 

-f 

0.051 

5.5 

P. 

12.80 

—  18.570 

25.4 

E. 

9.03 

—  30.113 

5.9 

E. 

23.00 

-  18.487 

+ 

0.029 

27.5 

S. 

10.10 

-  29.315 

_ 

0.226 

6.3 

E. 

9.03 

—  18.197 

+ 

0.029 

27.5 

s. 

11.45 

—  29.620 

6.8 

E. 

20.73 

-  17.857 

27.9 

p. 

21.57 

-  29.707 

0.007 

6.9 

F. 

0.05 

-  17.970 

+ 

0.021 

28.1 

p. 

1.45 

-  29.735 

7.1 

F. 

4.34 

—  17.878 

+ 

0.021 

28.4 

p. 

9-55 

-  29.478 

0.002 

7.4 

F. 

II. 61 

-  17.726 

28.6 

p. 

13.40 

-  29.470 

10.9 

F. 

23.90 

—  16.190 

+ 

0.020 

28.9 

E. 

20.40 

—  29.628 

11. 1 

F. 

4.33 

—  16.100 

Mar.      2.9 

S. 

19.70 

—  29.080 

+ 

0.017 

".3 

F. 

9.66 

—  16.160 

+ 

0.00a 

3.1 

S. 

1.90 

-  28.975 

".5 

F. 

13.63 

-  16.153 

5.9 

S. 

21.52 

—  28.182 

+ 

0.027 

11.9 

S. 

22.80 

-  15.7x3 

^ 

0.002 

6.1 

S. 

0.23 

—  28.110 

12.1 

S. 

3.80 

-  15.723 

• 

7.5 

S. 

10.92 

-  27.402 

+ 

0.028 

12.4 

S. 

10.55 

-  15.520 

+ 

0.012 

7.6 

S, 

12.80 

-  27.350 

. 

12.5 

S. 

,      13.40 

-  15.485 

9.3 

E. 

9.03 

-  27.127 

+ 

0.127 

14.3 

E. 

9.67 

—  14.803 

^^^ 

0.008 

9.4 

E. 

9.93 

—  27.013 

14.5 

E. 

12.60 

—  14.827 

14.9 

P. 

22.20 

—  25.267 

+ 

0.013 

20.3 

S. 

9.03 

-  13.137 

4- 

0.039 

15. 1 

P. 

1.73 

—  25.220 

20.3 

S. 

9.90 

—  13.103 

15.4 

P. 

9.20 

-  25.138 

4- 

0.016 

21.3 

P. 

9.50 

-  13.140 

+ 

0.017 

15.7 

P. 

16.04 

—  25.030 

21.5 

P. 

13.40 

-  13.075 

20.1 

F. 

2.88 

—  23.880 

+ 

0.018 

22.3 

E. 

10.30 

-  12.593 

«H^ 

0.006 

20.4 

F. 

8.63 

-  23.777 

22.5 

E. 

12.92 

—  12.608 

*  Clock  set  forward  about  one  minute. 
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Table  D. — Atlopted  Gorrectiom  and  Hates  of  the  Kessvis  Sidereal  Clocks  etc. — Continued. 


I 

• 

• 

0 

> 

Sidereal 

Clock 

llourlv 

K  m                          *^ 

Sidereal 

Clock 

Hourly 

Mean  Day. 

.0 

Hour. 

Correction. 

• 

Rate. 

Mean  Day. 

bse 

Hour. 

Correction. 

Rate. 

0 

h. 

s. 

1877. 

0 

h. 

1877. 

s. 

s. 

a. 

April  22.9    I 

F. 

0.75 

-  12.540 

^^^ 

0.014 

May     17.5 

F. 

15.9a 

-    9.978 

23.1 

F. 

5.06 

—  12.600 

17.9 

S. 

1.80 

-    9.990 

+     0.033 

23. 3 

F. 

9.70 

—  12.480 

^p^ 

0.030 

18. 1 

S. 

5.27 

—    9. Sao 

23.4 

F. 

11.70 

-  12.540 

18.3 

S. 

9.90 

-    9.660 

+     0.016 

23.9 

S. 

0.35 

—  12.320 

+ 

0.020 

1S.4 

S. 

X3.53 

-    9.603 

+     0.034 

24.1 

S. 

4.20 

-  12.247 

18.5 

S. 

16.63 

-    9.530 

25.3 

P. 

9.90 

—  12.280 

0.002 

21.9 

S. 

1.80 

-    9.187 

25.6 

P. 

16.50 

-  12.294 

22.4 

s. 

13.30 

-    9.097 

—     0.056 

May      1.4 

F. 

14.00 

-  11.330 

^^^ 

0.061 

22.5 

s. 

16.17 

-    9.257 

! 

1.5 

F. 

15.40 

-  11.415    ' 

22.9 

p. 

2.00 

-    9.4s 

2.5 

S, 

13.88 

—  11. 238 

+ 

0.022 

23.3     ' 

p. 

12.38 

-    9.46a 

—      0.052 

2.5 

S. 

15.60 

—  11.200 

.. 

0.032 

23.5 

p. 

16.17 

-    9.657 

1 

2.7 

1 

S. 

19. 70 

-  11.330 

1 

24.3 

E. 

14.35 

-    9.342 

I 

—    0.053  : 

3.7 

P. 

20.63 

—  11.667 

+ 

0.036 

24.4 

E. 

16.37 

-    9.350 

1 

3.8 

P. 

21.10 

—  11.650 

25.9 

S. 

1.60 

-    9.430 

—    0.117 

3.9 

E. 

0.23 

-  11.697 

_ 

0.012 

25.9 

S. 

2.50 

-    9.535 

4.1 

E. 

5.57 

—  11.760 

27.9 

E. 

2.45 

-    9.865 

+       O.IOO 

6.8 

S, 

21.18 

—  11.125 

+ 

0.006 

28.1 

E. 

6.50 

—    9.660 

6.9 

S. 

23.48 

—  11.112 

28.4 

E. 

13.30 

-    9.786 

+     0.051 

6.9 

P. 

1.47 

-  11.507 

^^^ 

0.024 

28.5 

E. 

15.46 

—    9.676 

—     0.007 

7.1 

P. 

3.30 

-  11.550 

28.6 

E. 

'7.73 

-    9.690 

9.9 

S. 

0.60 

—  11.09 

29.3 

P. 

12.50 

-    9.760 

+     0.005 

10.9 

P. 

1.47 

-  11.073 

29.4 

P. 

13.42 

-    9.755 

12.3 

E. 

n.53 

-  10.590 

+ 

0.007 

31.3 

P. 

13.30 

-    9.884 

—     0.031 

12.4 

E. 

14.80 

-  10.567 

31.4 

P. 

15.07 

-    9.938 

—     0.013 

14.4 

S. 

11.33 

—    9.960 

^^ 

0.009 

31.6 

P. 

19.56 

-    9.998 

^ 

14.5 

S. 

15.60 

-    9.998 

31.9 

E. 

1.90 

-    9.885 

—     0.003 

14.9 

P. 

2.17 

-  10.357 

- 

0.038 

June     1.1 

E. 

7.45 

-    9.900 

15. 1 

P. 

5.78 

-  10.495 

1.4 

E. 

13.42 

-    9.805 

—     0.012 

15.4 

P. 

13.18 

—  10.258 

4- 

0.003 

1.5 

E. 

16.60 

-    9.843 

15.6 

P. 

17.82 

—  10.245 

7.9 

P. 

2.90 

-    8.60 

16.9 

F. 

2.X5 

—  10.300 

+ 

0.036 

11.4 

S. 

14.48 

-    7.778 

a 

17. 1 

F. 

5.10 

—  10.195 

12.9 

E. 

3.80 

-    7.813 

17.4 

F. 

13.53 

i  —  10.027 

+ 

0.021 

14.5 

F. 

16.70 

'  -    7.457 

1                    1 

+    0.005 

TRANSIT  CIRCLE. 
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Table  D. — Adopted  Corrections  and  Rates  of  the  Kessels  Sidereal  Clocks  etc. — Continued 


m 

t 

Sidereal 

Clock 

Hourly 

t 

Sidereal 

Clock 

Hourly 

Mean  Day. 

« 

^ 

Hour. 

Correction. 

Rate. 

Mean  Day. 

8 

J3 

Hour. 

Cotrection. 

Rate. 

0 

• 

0 

• 

1877. 

s. 

s. 

s. 

1877. 

s. 

s. 

8. 

June    14.6 

F. 

18.77 

-     7.447 

July     11.9 

F. 

5.29 

— 

5.653 

18.9 

S. 

3.53 

-    6.493 

•1-    0.031 

12.4 

F. 

16.89 

— 

5.699 

o.ouo 

19. 1 

S. 

7.43 

-     6.373 

12.6 

F. 

21.00 

— 

5.697 

19.4 

S. 

13. >3 

-     6.373 

—     0.016 

12.9 

S. 

4.97 

— 

5.353 

• 

—    0.013 

19.6 

S. 

17.87 

—     6.450 

13. 1 

S. 

9.40 

^ 

5.410 

19.9 

P. 

4.00 

—     6.600 

—    0.033 

13-3 

S. 

15.46 

— 

5.312 

—    0.019 

20.1 

P. 

7.50 

-     6.717 

13.5 

S. 

19.98 

« 

5.398 

20.3 

P. 

14.63 

-     6.677 

—    0.003 

14.4 

P. 

16.70 

— 

5.702 

+    0.010 

20.4 

P. 

15.65 

—     6.680 

14.5 

P. 

19.18 

^^ 

5.678 

—    0.017 

22.4 

F. 

16.28 

—     6.648 

+     0.006 

14.6 

P. 

20.60 

— 

5.702 

22.5 

F. 

19.32 

—     6.630 

15.2 

E. 

12.35 

"^ 

5.890 

+    0.082 

22.9 

S. 

4.25 

—    6.282 

+     0.023 

15.2 

E. 

13.53 

^~ 

5.793 

23.1 

S. 

7.93 

-     6.197 

• 

16.2 

F. 

15.21 

*^"* 

5.941 

—    0.027 

23.3 

S. 

14.00 

—     6.160 

•+-     0.005 

16.3 

F. 

18.14 

^^ 

6.019 

23.4 

S. 

17.38 

—     6.142 

—    C.028 

24  4 

F. 

18  30 

^^ 

8.3IO 

23.5 

S. 

18.75 

—     6.180 

26.4 

P. 

17.78 

^~ 

9.316 

—    0.018 

25.4 

P. 

16.92 

-     6.356 

+     0.030 

26.6 

P. 

21.66 

"^ 

9.386 

'              25.5 

P. 

18.77 

—     6.303 

27.9 

F. 

6.50 

"^ 

9.383 

—    0.040 

25.9 

1 

F. 

5.J7 

—     6.290 

27.9 

F. 

7.05 

^"^ 

9.405 

28.4 

P. 

16.50 

—     6.067 

-     0.037 

29.6 

S. 

22.45 

^^ 

9.655 

—    0.032 

28.5 

P. 

18.35 

-     6.135 

29.7 

S. 

1.20 

—^ 

9.744 

'              29.4 

F. 

16.87 

-      5.803 

—     0.060 

29.9 

P. 

6.88 

— 

10.392 

—  .0.009 

29.5 

F. 

18.20 

-     5.883 

+     0.024 

30.1 

P. 

11.33 

"^ 

10.433 

• 

29.6 

F. 

21.37 

-      5.807 

30.4 

P. 

18.05 

^^ 

10.535 

—    0.006 

July       1.8 

S. 

23.90 

-      5.593 

+     0.016 

30.5 

P. 

20.73 

10.550 

—    0.041 

1.8 

S. 

1. 00 

-      5.575 

30.7 

P. 

0.58 

— 

10.706 

6.4 

P. 

16.78 

-      5.875 

—     0.00^) 

Aug.     3.7 

P. 

3.38 

— 

11.924 

+     0.024 

6.6 

P. 

21.65 

-     5  905 

3.8 

P. 

4.50 

— 

1 1 . 897 

6.9 

E. 

4.80 

-     5.647 

—     0.016 

9.4 

F. 

19.17 

— 

13.817 

—    0.019 

7.1 

E. 

9.90 

-     5.370 

9.5 

F. 

21.07 

— 

13.853 

7.4 

E. 

15.17 

-     5.577 

—     0.007 

9.9 

S. 

7.50 

— 

13.907 

—    0.029 

7.5 

E. 

19.63 

—     5.610 

10.1 

S. 

11.40 

— 

14.020 

8.4 

1 

F. 

18.05 

—     5.618 

—     0.026 

10.4 

S. 

18.69 

— 

14.150 

—     0.032 

8.5 

F. 

19.88 

-     5.665 

10.5 

S. 

20.36 

mmm 

14.204 

IX- 

\ 
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Table  D. — Adopted  Corrections  and  Rates  ofthr  K(^ssels  Sidereal  Clock,  etc. — Coiitiimed 


> 

9J 

"I 

1 
1 

er. 

• 

1 

%  M                          V^ 

> 

Sidereal 

Clock 

Hourly      1 

t     1 

Sidereal 

Clock 

I 

lourly 

Mean  Day. 

0 

Hour. 

Correction. 

Rate. 

Mean  Day. 

Hour. 

(yf)rrection. 

Rale.         ' 

0     i 

1 

0 

; 

1877. 

s. 

s. 

s. 

1877 

s. 

• 
s. 

1 
• 

s. 

Au^,   1 1. 4 

E. 

19.32 

-   14.478 

■f 

0.012 

Sept.   24.4 

F. 

21.10 

—    19.048 

0.008 

11.5 

E. 

20.40 

-   14.465 

24.4 

F-     i 

* 

22.62 

—    19.060 

15.9 

E. 

7.50 

—   16.000 

• 

25.3 

F. 

20.57 

—   19.005 

0.019 

17.4 

S. 

18.19 

—   16.189 

■■ 

0.018 

25.4 

F. 

21.45 

—   19.022 

17.5 

S. 

21.52 

—   16.250 

26.3 

P. 

20.49 

-    19.077 

+ 

o.(X)5 

1S.4 

F. 

19.13 

-   16.685 

^^ 

O.OOI 

26.5 

P. 

0.52 

—    19.058 

18.5 

F. 

21.58 

-   16.688 

■\- 

0.070 

Oct.       1.3 

F. 

20.32 

-   18.818 

_ 

■ 

0.023 

18.6 

F. 

0.05 

-   16.515 

1.4 

F. 

23.33 

-   18.887 

20.4 

S. 

18.35 

-   16.645 

+ 

O.CX)l 

2.3 

P. 

20.95 

-    18.952 

0.003 

20.5 

S. 

20.80 

—   16.642 

2.5 

P. 

0.72 

—   18.9^)5 

21.3 

E. 

18.35 

« 

-   16.865 

* 

0.004 

4.9 

S. 

11.03 

-   18.747 

+ 

0.005 

21.4 

E. 

20.89 

-   16.875 

__ 

0.027 

5.1 

s. 

14.76 

—    18.728 

21.6 

E. 

0.00 

-   16.790 

5.3 

s. 

20.94 

—   18.640 

_ 

0.019 

27.4 

S. 

18.88 

—   16.165 

«__ 

0.003 

5.4 

s. 

23.48 

-   13.688 

27.4 

S. 

20.70 

—   16. 171 

H- 

0.014 

6.3 

F. 

21.43 

—   18.860 

_ 

0.013 

27.6 

s. 

0.05 

—   16.125 

6.5 

F. 

23.90 

-   18.893 

28.4 

E. 

19.50 

-   16.367 

+ 

0.017 

10.3 

s. 

20.25 

—   19.380 

28.6 

E. 

0.00 

—   16.290 

II. 3 

E. 

21.32 

-   19.643 

^ 

^_ 

+ 

0.003 

30.4 

E. 

19.20 

-   16.066 

^M 

0.014 

II. 4 

E. 

23-.  75 

-   19.635 

30.4 

E. 

20.95 

—   16.090 

12.2 

• 

F. 

19.65 

—  20.038 

4- 

0.032 

Sept.      1.4 

F. 

19.63 

-   15.857 

0.004 

12.3 

^' 

21.30 

-   19.985 

■+- 

0.007 

1.5 

F. 

21.58 

-   15.865 

+ 

0.018 

12.4 

F. 

23.90 

—   19.967 

1.6 

F. 

0.23 

-   15.817 

12.9 

Q 
a. 

11.87 

-   19.730 

• 

0.043 

3.4 

F. 

20.37 

-   15.713 

o.oio 

131 

s. 

15.23 

-    19.875 

3.5 

F. 

23.28 

-   15.742 

13.3 

s. 

20.52 

-    19.972 

0.026 

4.4 

S. 

19-57 

—   15.468 

^_ 

0.034 

135 

s. 

0. 10 

-    19.886 

4.5 

S. 

21.90 

-   15.547 

14.3 

p. 

20.95 

—   20.572 

^^^ 

0.034 

12.4 

F, 

19.60 

-   17.830 

14-5 

p. 

0.18 

—   20.682 

18.4 

F. 

20.46 

-   18.367 

0.033 

15.3 

E. 

21.45 

—   20.420 

+ 

0.037 

18.5 

F. 

21.90 

-   18.415 

15.4 

E- 

0. 15 

—   20.318 

21.4 

20.86 

-    18.595 

0.008 

16.3 

F. 

21.50 

-    20.570 

21.5 

F. 

23.48 

—   18.615 

18.3 

V 

22.13 

—   20.430 

-h 

0.003     ' 

22.4 

F. 

19.98 

-   18.810 

18.4 

P. 

1.14 

—   20.422 

1 

4- 

0.008 

\ 

22.4 

F. 

23.02 

-   18.787 

22.3 

''■ 

21.57 

—  20.3:^6 

0.003 

1 

TRANSIT  CIRCLE. 
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Table  J). — Adopted  Correctiofis  and  Bates  of  the  Kessels  Sidereal  Clocks  etc. — Continued. 


• 

1 

• 

> 

Sidereal 

Clock 

Hourly 

> 

Sidereal 

Clock 

Hourly 

,    Mean  Day. 

(A 

Hour. 

Correction. 

Rate. 

Mean  Day. 

0) 
(A 

0 

Hour, 

Correction. 

Rate. 

0 

s. 

^■" 

0 

s. 

1877. 

s. 

s. 

1877. 

s. 

s. 

Oct.     22.5 

F. 

1.03 

—  20.367 

Nov.    17,1 

F. 

17.60 

—  26.030 

22.9 

E. 

12.25 

—  20.460 

-H     0.009 

17.3 

F. 

23.62 

—  26.102 

-     0.043 

233 

E. 

21.67 

-   20.377 

—      O.OII 

17.4 

F. 

1.45 

—  26.180 

23.6 

E. 

2.87 

-  20.433 

18.9 

P. 

14.63 

—  26.313 

—     0.004 

24.3 

P. 

22.43 

—   20.692 

4-     0.015 

19. 1 

P. 

18.62 

—  26.330 

24.4 

P. 

1.50 

—  20.647 

—     0.003 

19.3 

P. 

0.07 

—  26.310 

—     o.ooi 

24.5 

P. 

4.24 

—   20.654 

19-5 

P. 

3.90 

—  26.312 

31.3 

E. 

21.80 

-  21.493 

+     0.015 

19.9 

E. 

13.77 

—  26.267 

1 

I 

-     0.038 

315 

E. 

1.90 

-  21.433 

20.1 

E. 

18.77 

-  26.457 

31.9 

P. 

13.55 

—   21.880 

-f     0.030 

20.2 

E. 

21.93 

—  26.130 

—     O.OI4-    ' 

Nov.      i:: 

P. 

16.75 

-  21.785 

20.4 

E. 

3.80 

—  26.213 

1 

2.3 

S. 

0.00 

—  21.672 

—     0.008 

27.6 

P. 

7.58 

-  28.368 

1 
—     0.022     i 

2.5 

S. 

4.16 

—  21.704 

27.7 

P. 

10.18 

-»•  28.425 

1 

2.9 

F. 

14.00 

—   22.035 

4-     0.043 

Dec.      2.9 

P. 

15.42 

—  30.694 

1 
—     0.005 

31 

F. 

16.88 

—  21.912 

3.1 

P. 

19.32 

—   30.712 

3.2 

F. 

0.10 

—  22.068 

-H     0.027 

3-2 

P. 

2394 

-  30.838 

-H     0.003 

3.5 

F. 

1.78 

—  22.022 

3.5 

P. 

7.30 

-   30.814 

6.9 

F. 

14.00 

-  23.315 

—     0.012 

6.3 

E. 

23.83 

-  31.443 

7-1 

F. 

17.08 

-  23.352 

7.9 

F. 

15.90 

-   31.957 

-»-      0.037 

7.3 

F. 

23.10 

-  23.514 

—     0.002 

8.1 

F. 

1 

19.61 

—  31-821 

7-5 

F. 

2.08 

—  23.520 

8.3 

F. 

0.91 

—  32.040 

1 
—      0.017 

II. 2 

P. 

21.18 

—  24.662 

8.5 

F. 

4.32 

-  32.098 

11.9 

E. 

13.30 

—  24.880 

—     0.007 

9.1 

P. 

20.78 

—  32.268 

1 
+      0.014 

12.  I 

E. 

18.30 

-   24.915 

9.2 

P. 

23.10 

-  32.235 

1 

I 

12.3 

E. 

21.20 

—   24.910 

—     0.026 

10.2 

E. 

22.60 

—  32.326 

1 
—     0.002 

12    5 

E. 

2.87 

-  25.057 

10.4 

E. 

1.80 

-  32.333 

i 

13    I 

F. 

17.78 

-  25.394 

0.000 

II. 2 

F. 

1. 16 

-  32.863 

—     0.007 

13.3 

F. 

23.40 

-  25.396 

—       O.OII 

II. 5 

F. 

6.02 

-   32.898 

13-5 

F. 

4.05 

-  25.445 

' 

13.9 

E. 

15.10 

—  33-082 

—     0.026 

15.9 

E. 

13.30 

—  25.863 

—     0.023 

14. I* 

E. 

19.42    i 

-  31.195 

1 

16. I 

E. 

17.50 

—   25.960 

14.2 

E. 

23.52 

-   31.148 

1 

+      0.028 

16.2 

E. 

21.80 

—  26.010 

-H      0.008 

14.4 

E. 

3.80 

—  31.027 

16.4 

E. 

2.60 

-  25.970 

r 

14.9 

F. 

16.25 

—  31.120 

—     0.003 

16.9 

F. 

16.10 

—  26.040 

15. 1 

F. 

19.80 

—  3' -129 

4-  0.0J7 

■ 

i 

*  Clock  lost  2*  between  15*^.5  and  i8**.5,  probably  before  17*^.5. 
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Table  D. — Adopted  Corrections  and  Bates  of  the  Kessds  Sidereal  Clocks  etc, — Continued. 


• 

ha 

■ 

«> 

0) 

> 

Sidereal 

Clock 

Hourly 

> 

Sidereal 

Clock 

Hourly 

Mean  Day. 

0 

Hour. 

Correction. 

Rate. 

Mean  Day. 

Ifi 

Hour. 

Correction. 

Rate. 

0 

■ 
s. 

s. 

$. 

1877. 

0 

s. 

8. 

1877. 

s. 

Dec.    15.2 

F. 

0.25 

-  31  170 

-H     0.005 

Dec.    19.4 

F. 

4.17 

-  31.527 

—    0.013 

15. 3 

F. 

1.35 

-  31.165 

19.5 

F. 

6.08 

-  31.552 

17.9 

E. 

15.45 

-  31.520 

+     0.007 

30.9 

F. 

18.50 

—  32.320 

—    o.ooi 

18. 1 

E. 

19.30 

-  31.492 

31. '3 

F. 

3.53 

-  32.327 

18.3 

E. 

2.87 

-  31.457 

—     0.029 

31.3 

E. 

2.38 

-  32.450 

—    0.006 

18.5 

E. 

4.80 

-  31-513 

31.4 

E. 

3.78 

-  32.442 
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Table  E. — Zenith-Foint  Corrections  derived  from  Observations  of  the  Nadir  and  Be- 

fleeted  Stars. 


Mean  Dav. 

• 

3 
0 

as 
n 

a> 
•0 

h. 
t9.5 

t 

lA 

E. 

1877. 
Jan.    17.0 

24.9 

19.7 

F. 

25.3 

4.2 

F. 

25.3 

5.0 

F. 

25.4 

5.x 

F, 

25.4 

6.8 

F. 

25.9 

17.9 

S. 

25.9 

19. 1 

S. 

26.1 

23.1 

S. 

26.4 

5.0 

S. 

26.4 

5.1 

S. 

26.4 

5.3 

S. 

26.5 

8.9 

S. 

26.6 

10. 1 

S. 

26.9 

19.2 

P. 

27.1 

22.5 

P. 

27.5 

8^3 

P. 

27.5 

8.5 

P. 

27.5 

9.2 

P. 

27.6 

10.0 

P. 

27.6 

10.9 

P. 

28.4 

5.9 

E. 

28.5 

7.4 

E. 

28.5 

7.8 

E. 

28.9 

19. 9 

F. 

29.1 

23.0 

F. 

29.4 

5.7 

F. 

29.9 

17. 9 

S. 

29.9 

19.4 

S. 

30.1 

23.0 

S. 

30.1 

23.3 

S. 

30.3 

4.6 

S. 

30.3 

4.9 

S. 

30.3 

5.9 

S. 

30.5 

9.1 

S. 

30.5 

10. 1 

S, 

30.5 

10.6 

S. 

30.5 

II. I 

S. 

30.6 

"3 

S. 

30.9 

17.9 

E. 

30.9 

19.8 

E. 

Feb.     1.3 

4.8 

P. 

Object. 


a 
a 


Nadir    . 
Nadir    . 

Nadir  . 
II  Orionis. 
i   AurigsB. 

Nadir    . 

y   Draconis 
Nadir    . 
Nadir    . 

Nadir    . 
a   AurigSB. 
0  Tauri 
/    Urs.  Maj 

Nadir    . 

Nadir    . 
Nadir 

B.A.C.2819 
B.  A.C.2901 
Nadir    . 
Leonis  . 
Urs.  Maj     . 

B.A.C.1939 
Nadir    . 
B.  A.C.2609 

Nadir    . 
Nadir    . 

Nadir    . 

Draconis    . 
Nadir    . 
B.A.C.8032 
Nadir    . 


Nadir    . 
B.A.C.1536 
B.  A.C.1939 

B.A.C.3146 
32  Urs,  Maj. 

B.A.C.3652 
6   Leonis  . 

Nadir    . 

y   Draconis 
Nadir    . 

Nadir    . 


c  • 

a>  p  o 

*-    •  o 

W    totf  b. 


+0  50.72 

56.15 

56.42 
55.14 
54.94 
57.30 

53.32 
54.53 
52.94 

54.14 
52.35 
53.30 
52.76 

54.80 

54.72 
52.82 

52.72 
53.69 
53.74 
54.36 

52.01 

55.10 
55.82 
55.01 

54.41 
52.43 

54.56 

53.95 
54.31 
53.46 

53-86 

52.95 
51.72 
53.61 
54.07 

53.44 
52.27 

53.90 
54.78 

53.75 
54.10 

+0  53.09 


—  ^  c 
^0.0 

o.  I  w 
ox  £ 

<  c  o 


+0  50.72 
+0  56.15 

+0  56.18 


+0  53.87 


+0  53.81 


+0  53.77 


+0  53.67 


+0  55.61 


+0  53.42 


+0  54.56 


+0  54.21 


+0  53.68 


+0  54.33 
+0  53.09 


Mean  Day. 


1877. 
Feb.     3.4 

3.5 

3.5 

5.9 
6.1 

6.3 
6.5 
6.5 

6.9 
7.1 

7.3 
7.3 
7.5 
7.5 
7.6 
7.8 
7.8 
7.8 
7.8 

7.9 

7.9 

7.9 

7.9 
8.1 

8.1 

8.3 

8.3 
8.4 

8.4 

8.4 

8.4 

8.9 
9.1 

9.4 
9.4 
9.4 
9.4 
9.4 
9.5 

10.2 

10.4 
10.4 
10.5 
10.5 


3 
O 

X 

CO 


h 
6 

7 
9 

20 
23 

5 

• 

8 

20 
23 

4 

4 

9 
10 

10 

15 
16 

16 
17 

18 

19 
20 
21 

23 
O 

4 

5 
6 

6 

7 
7 

21 

o 

5 
6 

7 
7 
7 
9 


7 
8 

8 
9 


t 

V 
(A 

O 


S. 
S. 
S. 

F. 
F. 

F. 
F. 
F. 

S. 
S. 

S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 
S. 

P. 
P. 
P. 
P. 
P. 
P. 

P. 
P. 
P. 
P. 
P. 
P. 

E. 
E. 

E. 
E. 
E. 
E. 
E. 
E. 


Object. 


F. 
F. 
F. 
F. 


Nadir    . 
B,  A.C.2609 
B.A.C.3146 

Nadir    . 
Nadir    . 

Nadir    . 
Nadir    . 
i    Urs.  Maj. 

Nadir    . 
Nadir 

Nadir    . 

B.  A.C.1514 

B.A.C.  3146 
32  Urs.  Maj. 

Nadir    . 

B.A.C.5216 

Nadir    . 

B.  A.C.5643 
Q  Draconis 

Nadir    . 

B.A.C.6734 
a   Cygni    . 
a   Cephei  . 

Nadir    . 
a   Andromedao 

Nadir    . 
a  Orionis. 
y  Geminorum 
51  Cephei  . 
B.A.C.  2439 
B.A.C.  2609 

Nadir    . 
Nadir    . 

a  Orionis. 

Nadir    . 

B.A.C.  2439 
a  Can.  Min. 

B.A.C.  2609 

Nadir    . 

Nadii 

Nadir  , 
B.A.C.2778 
B.A.C.  2819 
Nadir    . 


•O.S  c 
«  c  o 

I've 


+  0  54.01 
53.00 

53.99 

55.48 
54.11 

53.37 
56.41 

54.36 

54.57 
53. 9« 

54.19 

54.14 
54.08 

53.94 
53.98 
56.02 

56.14 
54.88 

55.21 

56.49 
55.06 

54.80 

54.32 
54.69 

54.57 

53.98 
54.98 
55.46 
54.48 
53.98 
54.54 

56.14 
54.51 

55.36 
54. 9« 

53.49 
56.20 

56.90 
56.53 

52.30 

55.46 
54.20 

52.54 
+0  55.17 


s  o  — 
^  ***  o 

O-G  Z 

<  e  o 


i         tt 


+0  53.97 


+0  54.80 


+0  54.98 


+0  54.24 


+0  55.26 


+0  55.41 


+0  55.01 


+0  55.32 


+0  55.87 


+0  52.00 


+0  54.57 
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INTRODUCTION. 


Tablk  K. — Ztmith'Point  Corrections^  etc. — ('ontinued. 


Mean  Day. 

1 
Sidereal  Hour. 

Observer. 

Object. 

Observed 

Zenith-Point 

Correction. 

1 

Adopted 

Zenith-Point 

Correction. 

Mean  Dav. 

Sidereal  Hour. 
Observer. 

Obiect. 

1 

1 

Observed 

Zenith-Point 

Correction. 

Adopted 

Zenith-Poini 

Correction. 

1877.       1     h. 
Feb.  13. 1  :    0.8 , E. 

Nadir 

+  0  55.98 

1        1  > 
-ho  55.98 

1877.            h. 
Feb.  28. 4      8.9    P. 

Nadir    . 

1 
-ho  53.24' 

„' 

»3.4 
13.4 

6.9 
7.2 

E. 
E.    (5 

H.  A.C.2305 
Geminorum 

56.44 
56.19 

28.5    10. a    P. 
28.5    ro  9    P. 

1       B.A.C.3742' 
a    Urs.  Maj.    . 

53.68    ho 

52.95 

1 

53.59 

13.4 
13.4 

7.7    E. 
8.0   E. 

B.  A.C.2609 
B.  A.C.2697 

56.10 
57.04 

+  0  56.96 

28.9    21.9    E, 
Mar.     1. 1      2.0    E. 

Nadir    . 
Nadir 

53-7°  +0 

51.80 

52.75 

13.4 

8.2 

E. 

1 

Nadir    . 

57.22 

2.9   20. 1  i  s. 

Nadir 

52.51      4-0 

52.51 

14.4 
14.5 

8.0 
9.9 

F. 
F. 

Nadir    . 
Nadir    . 

55.45 
55-14 

+  0  55.30 

5.9   22.4    s. 
6. 1  ,    0.8    S. 

'       Nadir    .      . 
N.idir     . 

53.88  !_^^ 
53-20 

53.54 

14.9 
15. 1 

20.3 
23.4 

S. 
S. 

Nadir 
Nadir  , . 

53<>7 
52.84 

-ho  52.96 

7.5    10.9   s. 
7.5    II. 7    ^• 

0    Urs.  Maj.  '. 
B.A.C.  4002 

5I-44J 
51.70+0 

52.08 

15.3 

4.9  s. 

Nadir    .      . 

51.27 

7.6    12. 7,3. 

Nadir    . 

52.19 

15.3 
15.6 

5.7  s. 

10.8  s. 

B.A.C.1849 
B.A.C.3742' 

49.74 
54.12 

-1-0  52.43 

9.4    10.4    E. 

1       Nadir 

55.85+0 

55.85 

15.6 
15.8 

II. 2 

17.9 

S. 
P. 

y 

Nadir    .      . 
Draconis    . 

53-67' 
53.31   . 

14-9    22.3    P. 
15. 1      2.3    P. 

Nadir     . 

Nadir    .      . 

1 

55-38  ;+o 
53.59 

54.48 

15.9 
15.9 

19.2   p. 

19.4  p. 

A 

Draconis    . 
B.A.C.6690 

52.98: 

+  f>  53-94 
54.35, 

15-41    8.3:  P. 
15-4      9.1     P- 

B.A.C. 2819 
B.A.C.  3146 

53.92 
54.65 

15.9   20.1    P. 

Nadir    . 

53-41  ' 

15.4      9-3    P- 

I    Draconis    . 

53.63 

17.4 

8.S    E. 

1 

Nadir    . 

■ 

55-23 

+0  55.23 

15.4,    9-6    P- 
15.4  i  10.2  1  P. 

B.A.C.  3303 
Nadir 

54.68, 
54.41    +0 

55.15 

19.3 

6.5  s. 

Nadir    . 

54.08 

15.6'  14.7    P. 

^    Bootis    . 

55.26 

19.4 

7.7 

S. 

B.  A.C.2609 

53.63+0  54.17 

15.6    14.8    P. 

B.A.C.  4905 

55-97 

19.4 

8.4  s. 

V 

Cancri  . 

53-90, 

15. 6|  14.9'  P. 

ft  Urs.  Min.    . 

54-94 

20.3 
20.3 

5.1 

5.3 

P. 
P. 

a 
ft 

AurigHs 
Tauri     . 

1 

52.15! 
53.61 

15. 6>  15.3    P. 
15.7    16.3    P. 

}"  Urs.  Min.    . 
Nadir     . 

• 

54.90 

55-51  ■ 

20.3 

5.5 

P. 

B.A.C.1767 

53.61 

20.1      2.8    F. 

Nadir     . 

51-34+0 

51.34 

20.3 
20.3 
20.6 

5-7 
6.0 

11.7 

P. 
P. 
P. 

ft 

B.A.C.  1849 
Nadir 
Leonis  . 

* 

52.10  ' 

1           1 
20.4  1    9.2    F. 

23.4     8.4   s. 

Nadir 
Nadir 

53-98 
53-52 

+  0 

53.98 

20.6. II. 8 !  P. 

y 

Urs.  Maj.   . 

53-90 

23.5    12.6  1  S. 

B.A.C.  4268 

53  04 

+0 

53.12 

20.6 

12.0    P. 

0 

Virginis 

54.18 

23.5 1 13.5  s. 

Nadir     .      . 

52.69 

20.6 

12. 1 

P. 

4 

Draconis    . 

53-50 

1 

i 

20.6 

12.7 

P. 

Nadir    . 

53.75 

24.5    1 1. 7    P. 

B.  A.C.39S1 

53.03 

20.9 
20.9 
21. 1 
21.2 

20.6 

20.8 

1.6 

2.0 

E. 
E. 
E. 
E. 

a 
n 

Cygni    .      . 
Nadir    . 
Nadir 
Arietis  . 

53.20 

54.39 
52.20 

53.57 

+0  53.57 

24.5    II. 8    P. 
24.5  !  12.2    P. 
24.5    12.3    P. 
24.5     12.6  i  P. 

1 

>    Urs.  Maj.    . 
V    Virginis 

B.A.C.  4 195 

Nadir 

52.76 
54.01 

53.65 
53.23 

+0 

53.70 

21  3 

5.0 

E. 

II 

Orionis 

52.13 

30-1  1    3.5  1  F. 

Nadir     .      . 

50.26 

+0 

50.26 

1            21.4 

8.1 

E. 

Nadir 

52.82  -ho  52  31 

21.4 
25.4 

8.3 
8.0 

E. 
E. 

B.A.C.  2819 
B.A.C.  2697 

51.06 
52.54 

30.4  1  II. 2    F. 
30.6    14.7    F. 

1           1 

Nadir     . 
Nadir 

54.03 
54.97 

+0 

54.50 

25.4 

25.4 

1 

8.2 
8.3 

E. 
E. 

B.A.C.  2778 

Nadir    . 

53.01 
54.10 

-Ho  53.52 

Apr.     3.0 

2.3    F. 

Nadir 

53.99 

+0 

53.99 

27.5 

27.5 

1 

9-3 
10.7 

S. 
S. 

/ 

Nadir    . 
Leonis  . 

53.04 
53.21 

-ho  53.18 

5.4 
5.5 

5-5 

11.0  P. 

12. 1  P. 
12.5    P. 

Nadir     . 
4    Draconis 
K    Draconis     . 

53.82 
52.88 
54.30 

+0 

54.21 

27.9 
27.9 

1 

21.3 
22.5 

P. 
P. 

a 

Cephci  . 
Nadir    . 

52.50 

-ho  53.24 
-ho  53.17 

1              1 

5-9 

23.4    E, 

Nadir     .      . 

+0  54.09 

+0 

54.09 
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Table  E. — Zenith-Point  Corrections^  etc, — Continued. 


our. 

k. 

s 
0 

T3.S   C 

1 

1    33 

• 

000          ^00 

!  ^ 

• 

4)   0   0               r»   0   0       1 

1    *** 

1        ^^ 

k. 

>  CU  'S     1       ^  CL  w 

Im 

^Om'S 

M 

ean  Day.'     cj 

Object. 

^     ,    W       '         G,    1    0 

^ .-  k-    1     ^  -s  ^ 

Mean  Day.    7s 

!    2i 

> 

Urn 

Object. 

s  •*    ^ 

OJB  «      1 

c75 

0 

- 

0  c  0     '     <  c  0 

1 
#                   §9,9                   tt 

1    ."2 

•     C/3 

•• 
,. 

,     h. 

0 

— 

—     -  -     - 

OS© 

t           II 

<  c  0     1 
4)r) 

1877. 

h. 

X877. 

1        II 

A 

pr.    6.3 

8.8 

E. 

I    Urs.  Maj.    . 

4-0   54.14 

Apr.  25.3    10.6 

P. 

B.A.C.3652 

+0  53.68 

6.4 

9-5 

E. 

Nadir    . 

55.27    fo  55.13 

25.3    10.7 

P. 

/ 

Leonis  . 

54.74 

6.4 

10. 0   E. 

a   Leonis  . 

55.06 

25.4    10.9 

P. 

a 

Urs.  Maj.   . 

54.04 

1 

25.4    II. 2 

P. 

B.A.C.3851 

55.12 

i 

•  6.8 

20.5 

E. 

Nadir 

55.63  -fo  55.63 

1 
^     1 

25.4  12.0 

25.5  153 
25.5    15.5 

P. 
P. 
P. 

a 

Nadir    . 
Urs.  Min.   . 
Cor.  Bor.    . 

54.14 

55.58 
55.40 

-f  0  55.16 

1 

1 

1 

6.g 

0.7 

F. 

Nadir    .      . 

_  _        _ 

52.58- 

52.98    ^°    52.78 

25.6  .  15.6 

P. 

a 

Serpentis    . 

55.42 

1 

i 

7.1 

42 

F. 

Nadir    .      . 

25.6    15.8 

P. 

^ 

^ 

Urs.  Min.   . 

54.71 

1 
1 

7.4 

10.4 

F. 

Nadir 

52.86' 

+  0    53.14 

May     1.5    14.9 

F. 

Nadir    . 

54.14 

+0  54.14 

7.5 

12.4 

F. 

Nadir     . 

53.42              ^^      ^ 

1 

1 
2.5'  13.9 

S. 

B.A.C.4672 

53.42 

10.9 
II. I 

1.2 

4.6 

F. 
F. 

Nadir    . 
Nadir 

53.43 

52.19'  +  ^    52.81 

2.5 :  15.1 

2.7  i  20. 1 

1 

S. 
S. 

Nadir    . 
Nadir     . 

53.96 
53.76 

+0  53.75 

11.4 

10.7 

F. 

/    Leonis  . 

53.58 

3.8 '21. 1 

P. 

*» 
k 

Cyf?ni    . 

53.10 

t 

II. 4 

10.9 

F. 

a    Urs.  Maj.    . 

52.45 

3-8    21.3 

P.    a 

Cephei  . 

52.59 

+0  53.44' 

II. 5 

12.2 

F. 

Nadir    . 

53-47  -i-o  53.36 

3.8    21.7 

P. 

Nadir    . 

53.71 

II. 5 

14.0 

F. 

(I    Draconis    . 

51.76 

« 

II. 5 

14.3 

F. 

Nadir     ..    . 

53.82 

3.9     0.6 
3.9      1-4 

1 

E.    a 
E. 

1 

Cassiopex  . 
Nadir    . 

52.15 
54.15 

II. 9 
12.2 

23.2 
4.1 

S. 
S. 

Nadir 
Nadir    . 

53.561 , 
51.25,^^52.40 

4.1 
4.1 

4.5 
5.1 

E. 
E. 

a 
a 

Tauri 
Auriga; 

52.28 
51.10 

+0  52.44 

«                      ' 

4.1  ,    5-6 

E. 

Nadir    . 

50.78 

1 

12.3 

8.8 

S. 

Nadir    . 

53.01 

1 

12.5 

12.0 

S. 

0    Virginis 

52.64  -f-o  52.92 

6.8  ,23.3 

s., 

Nadir 

53.91 

+0  53.91 

12.5 

14.4 

s. 

Nadir    . 

53.01 

1 

6.9'    0.8 

P. 

B.A.C.253 

52.19 

E. 
E. 

^ 

6.9;    1.9 

P. 

Nadir    . 

52.39 

-HO  52.34 

14.3 

to  3 

Nadir    . 

54.46 

1 

70  1    3.3 

P.    a 

Persei    . 

50.82 

1 

14.4 
14.4 

11.3 
II. 8 

B.A.C.3877 
>    Urs.  Maj.    . 

53.52 

52.59  "^^  53.92 

9.9 

2.1 

S. 

Nadir 

52.99 

H-O  52.99^ 

1 

14.5 

12.7 

E. 

Nadir    . 

54.19 

10.9 

0.6 

P. 

n 

Cassiopea; . 

52.68 

1 

20.3 

9.9 

S. 

N  ad  i  r     . 

56. 11 

10.9 

0.8 

P. 

B.A.C.253. 

52.68 

+0  53.36 

1 

A  ^  %%%A  •  ■             •                • 

10. 9I    2.8 

P. 

Nadir    . 

53.10 

21.3 

9.9'  P. 

Nadir 

55.14 

12.3    II. 8 

E. 

r 

Urs.  Maj.    . 

53.48 

1 

12.4 

13.6 

E. 

Nadir 

54.35  -+-0  53.87 

1 

22.4 

10.8    E. 

B.A.C.3742» 

54.54 

12.5 

14.2 

E.    a 

Bootis   . 

52.86 

1 
1 

1 

22.4 

11.4    E. 

A    Draconis    . 

54.10  -j-o  54.87 

1 

1 

22.5 

12.7 

E. 

Nadir    . 

55.06 

14.3 

II. 0 

s. , 

Nadir    . 

54.42 

• 

1 
1 

14  4 

12.2 

s-l 

B.A.C.4123 

52.87 

1 

23.1 

5.1    F. 

Nadir 

5327  -ho  53.27 

14.4    12.3 

1 

s. 

B.  A.C.4195 

53.73  +«  51.42. 

t 

14.6!  16.8 

s. 

Nadir    . 

54.76 

233 

10.4 ;  F. 

9    Draconis    . 

51.48 

23-3 

10. 91  F.| 

a    Urs.  Maj.    . 

52.64 

\\A) 

2.9 

p. 

Nadir 

52.70 

234 

1 1. 1    F. 

^   Leonis  . 

54.9.8   -f-o  54  24 

14-9      3-3 

p.    a 

Persei    . 

51.78+0  52.72 

1 

234 

12.0   F. 

Nadir    .      . 

54.75 

15. 1      6.4 

P., 

Nadir     . 

52.87 

1 

23.5 

14.3    F. 

Nadir    . 

55.61 

«5.4,  13.7 

P.  >   T, 

Urs.  Maj.    . 

54.56 

1 

1    • 

15.4    14.2 

p.    a 

Bootis   . 

54.50 

1 

1 

23.9 
24.1 

0.4  s. 

4.7  s.  1 

1 
1      ' 

Nadir 
Nadir    .      . 

54.12 

52.86  +"  53.49 

15.5,  15  2 
15.6    17.2 
15.6    17.6 

P     rt' 
P. 

Nadir 

Ilerculis 

Nadir 

54.761 

55. ,8|  +  ^  55.19 

55.54  1 

24.3 

10.3 

S 

Nadir    .      . 

-fo  54.52  -ho  54.52 

15.6   17.9   I*,   y 

< 

Draconis    . 

I-o  54.80 ' 

1 

LXXII 


INTRODUCTION. 


Table  E — Zenith  Point  Corrections^  etc. — Continued. 


• 

3 
0 

X 

• 

vcd 

Point 

tion. 

ted 

Point 

tion. 

Hour, 
jr. 

! 

ved 

Point 

tion. 

•g 

Point 
tion. 

Mean  Day. 

ha 

4) 

t 

Object. 

iB-5  c 
.0  "■  fc« 

Mean  Day. 

75       S 

Object. 

5  •*  ^" 

Ok 

0 
•0 

1    •     V 

«> 

M 

0  c  0 

1  It 

<  c  0 

i)            M 

1 

/^  c  0 

< 

e  0 

• 

■0 

in 
h. 

U3 

0 

— 

.0       ja 
W      0 

-^0 

1       It 

r 

.5"   1 

1877. 

1           n 

1877. 

h. 

n 

May  17.0 

3.9 

F. 

Nadir    .     . 

-l-o  56.10 

+0  56.10 

June  18.9 

4.6,  S. 

Nadir    . 

+0  53.78 

19. 1 

7.9,8. 

Nadir    .     . 

54.11 

+0    53.94 

17.5 

14.5 

F. 

Nadir    . 

58.16 

w 

^  1 
1 

17.5 

15.3 

F. 

y«  Urs.  Min.  . 

(?)  55.40 

+0  57.49 

19.4 

14.4  ;S. 

Nadir    .     . 

54.08 

+0 

5-1.08 

17.5 

15.9  1  F. 

r    Cor.  Bor.    . 

58.01 

-         1  «^ 

# .  J 

•/  "  ^  ' 

■/ 

19.4 

16.0  IS. 

B.A.C.5348 

61.36 

17.9 
18. 1 

2.8 
5.7 

S. 
S. 

Nadir    .     . 
Nadir    . 

57.15 
57.17 

+0  57.16 

19.4 
19.5 

16.3  |S. 

18.4  s. 

B.A.C.5466 
Nadir    .     . 

61.66 
62.70 

+  1 

• 

2.21 

18.3 

ii.8|S. 

y   Urs.  Maj.    . 

56.08 

19.9 

5.1  p. 

Nadir    . 

62.83 

+  1 

2.42 

18.3 

12.0 

S. 

0   Virginis 

58.62 

+  0  58.21 

20.1 

7.8  p. 

1 

Nadir    . 

62.01 

^ 

18.4 
18.6 

14. I    S. 
17.8  IS. 

Nadir    .     . 
Nadir    .     . 

58.35 
58.88 

20.4 

1 

15.4  p. 

Nadir    . 

6a.  77 

+  1 

a. 77 

21.9 

2.3 

s. 

Nadir    .     . 

59-34 

+0  59.54 

22.5 
22.5 

18.5    F. 
19.0   F. 

Nadir    . 
C   Aquils . 

61.42 
59.69 

+  1 

0.40 

22.5 

15.8 

s. 

Nadir    .     . 

60.28 

+  1    0.28 

22.5 

19.2    F. 

A   Draconis    . 

1 

59.18 

1 

22.9 

2.8 

p. 

Nadir    . 

55.55 

+0  55.55 

22.9 

3.3  s. 

a   Persei  . 

61.581 

22.9     5.0  S. 

Nadir    .     . 

60.99  +« 

1.17 

23.4 

14.5,  P. 

Nadir    .     . 

55.98: 

23.1      8.2    S. 

Nadir    . 

to.  14: 

1 

23.4 
23.5 

14.8 
15.6 

p. 
p. 

B.A.C.4905' 
a  Serpentis    . 

56.44 

23.3  13.7  s. 

;/    Urs.  Maj.  . 

I 
59.78 

23.5 

16.8,  P. 

Nadir    .     . 

55  37 

23.3  14.0  s. 

Nadir    .     . 

60.45  ^. 

0.72 

1 
_  1 

23.3   14.4  s. 

p   Bootis  . 

60.26 j 

• 

24.4 

13.7    E. 

17   Urs.  Maj.  . 

54.48 

23.5 1  19.0  s. 

Nadir    . 

61.47 

24.5 

15.5 

E. 

a  Cor.  Bor.    . 

54.48  +055." 

1 

24.5 

16.5 

E. 

Nadir    .     . 

55.47 

25.5   18.0  p. 

Nadir    . 

60.28.  +  1 

1 

0.28 

25.9 

3.1 

S. 

Nadir    . 

51.97  +0  ^'-97 

25.9     6.2    F. 

1 

Nadir    . 

59.79+0 

59.79 

27.9 

3.5 

E. 

Nadir    .     . 

50.63  >o  50.63 

1 

28.5    18.7    P. 

Nadir    . 

60.62+1 

0.62 

1 

28.1 

6.8    E. 

1 

Nadir    .     . 

50.63 

29.5    19.7    F. 

Nadir    . 

60.24 ' 

1 

28.4 

13.7   E. 

,  //   Urs.  Maj.  . 

1         51.00 

29.6   20.2    F. 

K    Cephei  . 

59.40+1 

0. 12 ' 

28.5 

16.2 'E. 

B.A.C.5437 

51.27  +0  52.03 

29.6   20.5    F. 

e     Del  phi ni 

59.80 

1 

28.5 

17.0 

E. 

Nadir    .     . 

52.90 

1 
July     i.S;    0.8;  S. 

Nadir    . 

62.20  +' 

2.20 

1 

31.5 

16.6 

P. 

Nadir    '. 

49.01 

1 

1 

1 

31.6 

17.9 

p. 

>    Draconis    . 

50.14 

1      ^V       V  ^v       ^  ■• 

6.5    18.4 

P. 

Nadir    . 

59.66 

31.6 

19.0 

P. 

C   Aquilx  . 

50.67 

-ho  50.27 

1 

6.6   20.3    P. 

B.A.C.7029 

59.66  +0 

59.92 

31.6 

19.2 

P. 

Nadir    .     . 

50.35 

^'.6    21.3    P. 

a   Ccphci  .      . 

59.54 

31.9 

2.5 

E. 

Nadir    .     . 

49.69.^048.91 

6.9      5.6    E. 

Nadir    .      . 

60.02 

+  0 

50.  SO 

June    I.I 

7.7 

E. 

Nadir    .     . 

48.13 

7.1      9.5    E. 

Nadir    . 

58.98 

■^   ^  *  ^  ^ 

1.4 

13.6 

E. 

B.A.C.4568 

^  T            1  * 

49.66 

7.3    15.S    E- 

a   Cor.  Bor.    . 

59.58 

1.4 
».5 

15.0 
15.6 

E. 
E. 

Nadir    . 
a   Serpentis    . 

50.52+0  50.45 
50.36 

1   J      J '  J 
7.4    158 
74!  17.4 

E. 
E. 

C    Urs.  Min.  . 
Nadir    . 

58.62! 
59.80+0 

59. 5B 

7.9 

4.3 

P. 

Nadir    . 

50.49  +0  50.49 

7.5    19.3 

E. 

r    Draconis    . 

58.12 

7.5'  '9.4 

E. 

n.A.C.6690 

59.95 

I 

II. 4 
11.5 

16.0 
16.7 

S. 
S. 

B.A.C.5348 
Nadir    .     . 

51.24 
52.25 

+  0   52.15 

^      1 
8.5    19.5 

F. 

Nadir    . 

59.93 

+  0 

59.93 

12.9 

4.3 

E. 

Nadir    . 

50.27 

+  0   50.27 

II. 9      7.2 

F. 

Nadir    . 

59.15 

+0 

59-15 

M.5 

16.9 

F. 

K   Ophiuchi    .  ' 

51.48 

12.5    19.7 

F. 

• 
)'    A(}uil:e. 

58.77; 

14.5 

18.0 

F.! 

Nadir    . 

53.18  +0  52.15  1 

12.6    20.6  :  F. 

a   Cygni    . 

58.36  j+o 

59.05 

14.6 

19.2 

F. 

A    Draconis    . 

+0  50  87 

12.6 

20.8 

F. 

Nadir    . 

+0  59.10 

TRANSIT  CIRCLE. 


LXXIII 


Table  E. — Zenith-Point  Corrections^  etc. — Contiuued. 


• 

9 
0 

,.Sg 

T3 

1 

s  a 

u 
S 
0 

73 .5  c 

•gl§ 

£ 

. 

V    0    0 

0 

0  0 

'T*        1 

• 

«>  0  0 

Mean  Day. 

8 

•a 

u 

t 

Si 
0 

Object. 

n  c  0 

<  c  0 

Mean  Day, 
1877. 

••8 

in 

i-i 
> 

ha 
0 

Object. 

S  **  *• 

OS© 

tors 

<  B  0 

1877. 

h. 

1         n 

• 

1 

II 

h. 

1     II 

*        II 

July    13. 1 

10.3   s. 

Nadir    .     . 

+0  59-55 

+  0 

59.55 

Sept.    1 . 5 

22.4 

F. 

Nadir    .     . 

+0  60.78 

14.6 

21.0:  P. 

Nadir    . 

58.21 

+  0 

58.21 

1.5 

23.9 

F. 

Nadir    . 

60.70 

-hi       0.74 

w^ 

3.5 

21.8 

F. 

Nadir    . 

60.12 

15.2 

12.9 

E. 

Nadir    . 

57.96 

+  0   57.96 

3.5 

0.2 

F. 

Nadir    . 

60.95 

-hi     0.54 

16.3 

'5.3 

F. 

Nadir    .     . 

58.45 

_  _     ^ 

F. 

VY          1  • 

16.4 

18.4 

F. 

Nadir    .     . 

59.25 

-♦-0 

58.85 

10. 0 

12.6 

Nadir    .     . 

54.44 

-ho  54.44 

26.5 

20.5 

P. 

e   Deiphini     . 

60.72 

15.4 

22.2 

F. 

Nadir    .     . 

61.24 

-hi      1.24 

26.5 

20.7 

P. 

B.A.C.7220 

60.28 

• 

18.4 

21.6 

F. 

Nadir    .     . 

60.44 

-hi     0.44 

26.5 

20.91  P- 

Nadir    .     . 

59.98 

+  1 

0.54 

w^ 

26.5 
26.5 

21. 1 
21.3 

P. 
P. 

C   Cygni    .     . 
u   Cephei  . 

60.04 
59.85 

21.5 
21.5 

23.7 
0.4 

F. 
F. 

Nadir    . 
Nadir    .     . 

58.81 
59. '5 

-ho  58.98 

27.9 

8.0 

F. 

Nadir    .     . 

59.62 

22.4 
22.5 

20.8 
23.7 

F. 
F. 

Nadir    .     . 
Nadir    .     . 

58.29 
58.45 

+0  58.37 

29.6 

21.7 

S. 

Nadir    .     . 

60.50 

29.7 

0.3 

S. 

B.A.C.79    . 

59.83 

+  1 

0.69 

24.4 

23.5 

F. 

Nadir    .     . 

57.78 

+0  57.78 

.    29.7 

1.9 

S. 

Nadir    .     . 

60.93 

26.4 

21.4 

P. 

Nadir    .     . 

58.57 

29.9 

8.2 

P. 

Nadir    .     . 

63.16 

26.4  1  21.8 

1 

P. 

B.A.C.7643 

58.01 

+0  58.62 

30.1 

99:  P. 

Nadir    .     . 

62.94 

+  1 

3.25 

26.4   22.2 

P. 

0    Aquarii 

.      58.95 

30.1 

10.9  P. 

a    Urs.  Maj.   . 

62.84 

27.4:20.9 

F. 

Nadir    .     . 

59.38 

-hO  59.38 

30.5 

f 
20.5 

P. 

e    Deiphini     . 

62.50 

Oct.     1.4 

21.6 

F. 

Nadir    .     . 

58.88 

-ho  58.88 

30.5 

20.7 

P. 

B.A.C.7220 

61.84 

r.4 

23.5 

F. 

Nadir    .     . 

58.89 

30.5 

20.9 

P. 

Nadir    .     . 

62.13 

-M 

2.31 

2.4 

21.3 

P. 

I   Pegasi  .     . 

59.47 

30.7 

0.4 

P. 

i2Ceti.      .     . 

61.93 

2.4 

21.5 

P. 

^  Cephei .     . 

58.38 

30.7 

0.6 

P. 

a  Cassiopeae  . 

61.82 

2.4 

21.7 

P. 

Nadir    .     . 

58.58 

30.7 

1.5 

P. 

Nadir    .     . 

61.84 

2.5 

23.7 

P. 

B.A.C.8268 

58.44 

+0  58.98 

Aug.    3.8 

4.1 

P. 

Nadir    .     . 

61.06 

-hi 

1.06 

2.5 
2.5 

0.0 
0.5 

P. 
P. 

a  Andromedae 
Nadir    .     . 

59.14 
58.99 

6.6 

22.2 

S. 

Nadir    . 

61.83 

^  V             •  • 

6.7 

0.2 

S. 

Nadir    .     . 

62.90 

+  1 

2.36 

4.9 
5.1 

12.2 

15.5 

S. 
S. 

Nadir    .     . 
Nadir    .     . 

59.39 
58.00 

-ho  58.80 

9.5 

20.2 

F. 

Nadir    .     . 

62.60 

-hi 

2.60 

5.4 

21.2 

F. 

Nadir    .     . 

58.42 

-ho  58.42 

9.9 

7.2 

S. 

Nadir    .     . 

63.35 

-«-i 

3.35 

6.4 

22.1 

F. 

Nadir    .     . 

57.04 

II. 5 

20.8 

E. 

Nadir    .     . 

61.22 

+  1 

1.22 

6.5 
9.4 

0.5 
23.3 

F. 
P. 

Nadir    .     . 
Nadir    .     . 

57.93 
57.60 

-ho  57.48 

+0  57.60 

15.9 

8.3 

E. 

Nadir    .     . 

61.52 

+  1 

1.52 

II. 4 

22.7 

E. 

Nadir    .     . 

56.82 

+0  56.82 

>7.4 

193 

S. 

Nadir    .     . 

60.79 

+  1 

0.79 

12.3 

21.4 

F. 

Nadir    .     . 

58.23 

-ho  58.24 

18.5 

22.0 

F. 

Nadir    .     . 

60.04 

12.3 

23.9 

F. 

Nadir    .     . 

58.26 

18.6 

0.4 

F. 

Nadir    .     . 

60.44 

+  1 

0.24 

12.9 

II. 4 

S. 

Nadir    .     . 

58.30 

.                                  ^ 

20.4 

19.0 

S, 

Nadir    .     . 

60.10  +1 

O.IO 

13. 1 

16.0 

S. 

Nadir    .     . 

56.03 

+0  57.16 

21.5 

21.0 

E. 

Nadir    .     . 

1 
60.15  -^i 

0.15 

13.3 

20.1 

S. 

Nadir    .     . 

57.62 

^ 

■w^  .    •  J 

13.3 

20.7 

S. 

B.A.C.7220 

59.72 

-ho  59.96 

27.5 

21.9 

S. 

Nadir    .     . 

60.88 

13.5 

1.7 

S. 

Nadir    . 

61.91 

27.6 

0.3 

S. 

Nadir    .     . 

60.65,"*"' 

0.76 

14.3 

21.8 

P. 

B.A.C.7643 

61.34 

28. 4 

20.0 

E. 

B.A.C.6905 

59.71  1 

14.3 

22.1 

P. 

Nadir    . 

61.42 

28.4   21.3 

E. 

Nadir    .     . 

^      •        1 

60.01  +1 

0.21 

14.4 

22.2 

P. 

B  Aquarii.     . 

61.76 

-hi    1.44 

28.4 

21.5 

E. 

S  Aquarii. 

60.581 

14.4 

23.6 

P. 

y  Cephei  . 

60.50 

'                           B 

n0 

14.4 

0.0 

P. 

a   Andromedae 

61.89 

30.4   20.9 

E. 

Nadir    .     . 

+0  59.94  +0 

59.94 

14.4 

0.2 

P. 

Nadir    . 

+0  61.06 

•77  A 


LXXIV 


INTRODUCTION. 

Table  E. — Zenith-Point  Corrections^  etc. — Continued. 


1 

9 
0 

1 

our. 

~ 

c    . 

X 

V  0  0 

IS.% 

X 

• 

So  0 

>CU-5 

Mean  Day.    *« 

9i 

> 

Object. 

Ut 

Mean  Day. 

1 

Object. 

Ul 

0.  1   u 
0  JS  0 

h« 

u 

.0  —   C              w .—   u       1 

ha 

0 

.0  *=  c 

^  '2  c 

0 

CO 

M 
0 

Ogo 

<  s  0 

1877. 

•a 

CO 

h. 

... 

1           II 

<  c  0 

1877. 

h. 

t         II 

t     It 

1     II 

Oct.    15.4,23.6 

E. 

Nadir    .     . 

+0  60.831 

Nov.  11.9 

13. 7 

E. 

9   Urs.  Maj.   . 

4-0  52.18 

15.4     0.4 

E. 

B.  A.C.126 

59.97;+!     0.72 

II. 9 

14. a 

E. 

u   Bootis  . 

52.01 

15.41   0.5 

E. 

B.  A.C.166 

61.02  1 

j 

II. 9    14.3'E. 
12. 1    17.9   E. 

Nadir    . 
y   Draconis    . 

52.53 
50.58 

4-0  52.01 

1 

16.4 

22.1 

F. 

Nadir    . 

60.07:  +  !     0.07 

12. T 

18.6 

E. 

Nadir    . 

51.79 

1 

17.3 

20.9 

S. 

Nadir    . 

60.97 

1^* 

•        •r 

f^ 

w  • 

12.3  1  23.5  1  £«. 

i    Piscium 

51.54 

1 

17.4     23.5 

S. 

Nadir    .     . 

61.I2I  +  T       1. 01 

12.4 

0.0   E. 

Nadir    . 

52.34 

4-0  5i.56 

17.4 

23.6 

s. 

Nadir    .     . 

60.94 

12.4 

0.8   E. 

B.A.C.  253 

50.45 

1 

1 

1 

18.5      2.6 

p. 

y  Ceti.     .     . 

62.12 

18.5       3.0 

p. 

B.  A.C.962 

61.01    +1      1.54 

12.9 

14.2 

F. 

a    Bootis   . 

52.12 

18.6 

3.2 

p. 

Nadir    . 

61.16 

13. 1 

17.0 

F. 

Nadir    .     . 

50.55 

4-0  50.90 

1 

13.1 

17.9 

F. 

y   Draconis    . 

49.70 

22.4^    0.8 

F. 

Nadir    .     . 

62.35 

1 

22.5 
22.5 

1.6 
2.0 

F. 
F. 

0   Piscium 
a  Arietis  . 

62.64 
61.61 

4-1      2.01 

13.4 
13.4 

2.0   F. 
3.6   F. 

Nadir    . 
rJ  Persei   .     . 

51.72 
51.29 

+  0  51.82  ' 

1 

22.9     13.6 

E. 

Nadir    . 

61.81 

+  1      1. 81 

1 

15.9 

13.7   E. 

7   Urs.  Maj.   . 

52.59 

1 

1 
23.3,22.6 

E. 

B.A.C.7923 

61.24 

15  9 

14.2   E. .  a   Bootis  .     . 

53.18 

4-0  52.83 

23.4,    0.6 

E. 

Nadir    .     . 

60.94 

+  1      1.22 

15.9 

14.5 

E. 

Nadir    .     . 

52.38 

23.5       2.7 

1 

E. 

B.  A.  C.  863 

61.13 

16.3 

23.2 

E. 

0  Cephei  . 

52.74 

1 

24*4;    O.I 

P. 

y  Pegasi  .     . 

48.52 

16.3 

23.6 

E. 

i    Piscium 

53.76 

4-0  52.91 

24.4  j    0.51  P. 

a  Cassiopeae. 

47.89 

16.4 

1.4 

E. 

Nadir    .     . 

51.88 

1 
1 

24.4'   0.8  1  p. 

Nadir    .     . 

49.09 

i 

1 

24.5,'  3.1  JP- 

Nadir    .     . 

49.25 

+0  49.05 

17. 1 

18.0 

F. 

Nadir    .     . 

50.21 

1 

4-0  50.21 ; 

24.5    3.2 

y. 

a   Persei  .     . 

49.20 

1 

24.6    3.7 

P. 

7  Tauri 

49.69 

17.4 

1.8 

F. 

Nadir    .     . 

54.44 

4-0  54.44 

3*. 4 

0.5 

E. 

Nadir    .     . 

50.05 

18.9 

14.6 

P. 

Nadir    . 

54.53 

31.5 

1.8 

E. 

B.  A.C.569 

52.04 

+0  50.40 

'   1 

18. Q  '  i<^.6 

P. 

Nadir    . 

54*47 

+0  54.34 

31.5 

2.3 

E. 

I    Cassiopeae. 

48.78 

19.1 

•*  - 
18.0 

P. 

Nadir    . 

54.01 

31.9 
Nov.    i.o 

14.3 
15.6 

P. 
P. 

Nadir    .     . 
Nadir    .     . 

49.82 
48.84 

+0  49.33 

19.4 
19.4 

1.4 
1.6 

P. 
P. 

17   Piscium 
Nadir    .     . 

53.58 
53.38 

+0  53.43 

S. 

19.4 

1.9 

P. 

50  Cassiopcae . 

52.99 

2.4 

23.7 

Nadir    . 

50.29 

^              " 

m 

2.5 

2.5 
2.6 

2.7 

3-7 
4.8 

S. 
S. 
S. 

B.  A.  C.  863 
71  Tauri     . 
Nadir    . 

50. 28 

49.80 

51.33 

4-0  50.51 

19.9 
19.9 
20.1 

13.7 

14.5 
18.8 

E. 
E. 
E. 

7   Urs.  Maj.   . 
Nadir    . 
Nadir    . 

52.64 

53.25 
52.67 

4-0  53.06 

3.0 

16.6 

F. 

Nadir    . 

48.49 

4-0  48.49 

20.3 

23.7 

E. 

B.A.C.  8268 

52.18 

w^ 

20.4 

0.8 

E. 

Nadir    . 

53.53 

+0  53.23 

3.5 
3.5 

1.8 
2.2 

F. 
F. 

P  Arietis  .     . 
Nadir    . 

50.73 
50.37 

+0  49.55 

20.4 

1.4 

E. 

7    Piscium 

53.64 

3.5 

3.2 

F. 

a   Persei   . 

47.22 

27.7 

9.6 

P. 

t   Leonis  . 

57.90 

27.7 

10.4 

P. 

Q    Draconis    . 

58.14 

4-0  58.19! 

7.0 

16.8 

F. 

Nadir    . 

47.82 

4-0  47.82 

#               # 

^           "  ^ 

i 

7.3 

22.7 

F. 

Nadir    .     . 

48.96 

Dec.    2.91  16.4 

p. 

Nadir    . 

54.56 

7.5 

• 

3.1 

F. 

Nadir  ^ 

50.22 

4-0  49.59 

3.0  17.9 

3.1  19.7 

P.    y   Draconis    . 
P.    a   Aquilas. 

53.60 
53.52 

+0  53.78 

".3 



23.1 

P. 

Nadir    . 

1 

+0  52.56 

4-0  52.56 

3.1    20.0 

1 

P.        Nadir    .     . 

1 

4-0    53.09 

i 
1 
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Table  ^.-^^Zenith-Point  Corrections^  etc. — Continued. 


• 

D 
0 

* 

9 
0 

73  .Se 

Mean  Day. 

1 

•0 

CO 

h. 

i-i 
t 

.0 

0 

Object. 

V   0   0 

-<  S;  0 

Mean  Day. 

X 
g 

•a 

t 

.0 

0 

Object. 

■2 -it 

^0  0 

a.  1  0 
.§•52 
<  e  0 

1877. 

/          n 

1         II 

1877. 

h. 

f           II 

1     II 

Dec.    3.4 

1.9 

p. 

50  Cassiopeao . 

+0  54.33 

Dec.  13.9 

14.8 

E. 

/3  Urs.  Min.  . 

+0  55.14 

3.4 

2.1 

p. 

f '  Celi .     .     . 

55.04 

13.9 

16.0 

E. 

Nadir    .     . 

55.92 

+0  55.67 

3-4 

2.5 

p. 

Nadir    .     . 

54.85 

14. 1 

19.8 

E. 

Nadir    .     . 

55-32 

3.6 

6.4 

p. 

23  (H.)  Camel. 

54.54 

+0  55.00 

3.6 

6.6 

p. 

B.A.C.ai94 

55.67 

14.3 

0.3 

E. 

B.  A.  C.  79 . 

55.43 

3.6 

7.0 

P. 

Nadir    . 

54.86 

14.3 

1.6 

E. 

Nadir    .     . 

54.58 

+0  55.40 

6.3 

0.8 

E. 

Nadir    .     . 

56.40 

+0  56.40 

14.4 

4.2 

E. 

y  Tauri    .     . 

55.86 

8!i 

20.7 

F. 

Nadir    .     . 

55.38 

+0  55.38 

15. 1 

19.6 

F. 

Nadir    .     . 

5s. 61 

+0  52.61 

8.4 

1.7 

F. 

Nadir    .     . 

56.37 

+0-56.37 

15.4 

2.5 

F. 

Nadir    .     . 

55.00 

+0  55.00 

9.2 

22.2 

P. 

Nadir    .     . 

55.75 

9.2 

22.5 

P. 

226  Cephei .     . 

55.74 

+0  56.14 

17.9 

16.4 

E. 

/)  Herculis 

56.42 

9.2 

22.8 

P. 

A   Aquarii 

56.58 

17.9 

16.8 

E. 

Nadir    . 

55.87 

10.3 

23.7 

E. 

B,A.C.8268 

53.72 

18.1 

20.6 

E. 

a   Cygni    . 

54.80 

+0  55.80 

10.3 

0.1 

E. 

y  Pegasi  .     . 

55.01 

H-0  54.88 

18.1 

20.8 

E. 

Nadir    .     . 

55.75 

10.3 

0.5 

E. 

Nadir    .     . 

55.57 

18.4 

3.6 

E. 

6  Persei   .     . 

56.18 

XI. 4 

2.9 

F, 

Nadir    . 

55.63 

18.4 

3.7 

E. 

ff  Tauri     .     . 

55.78 

-ho  56.42 

II. 4 

3.0 

F. 

B.  A.  C.  962 

53.86 

+  0  55.46 

18.4 

4.1 

E. 

Nadir    . 

56.96 

«#          ■ 

II. 4 

3.1 

F, 

^   Arietis  .     . 

55.95 

^         ^ 

II. 6 

7.1 

F. 

Nadir    .     . 

+0  56.06 

19. 5 

6.6    F. 

Nadir    .     . 

+0  56.01 

+0  56.01 

^    I 


^1 


■  I 

.1 


1   --l" 


l" 


ti  1: 

•    I  ■ 


I-      » 


I 


.■ 


I"'  .* 


■       .    r 

■'■■' 

■fi'i. 


t 


•  J 

c 

■ 


:!.    ..I 


T  : 


-I  ^ 


■.1 


•t 


■  I 


I.  ■  J    . 
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THE  MERIDIAN  TRANSIT  INSTRUMENT. 


During  the  year  1877  this  instrument  was  used  for  observing  stars  whose  position 
in  declination  had  been  previously  determined  by  the  Mural  Circle  or  the  Prime  Ver- 
tical Transit  Instrument.    The  method  of  observation  was  that  used  in  previous  years. 

The  transit  system  consists  of  five  groups  or  tallies  of  vertical  threads ;  and  in 
addition  to  these  there  are  three  vertical  threads,  movable  by  a  micrometer  screw  and 
two  stationary  horizontal  ones.  With  the  clamp  end  of  the  axis  to  the  east,  the  tallies 
are  named,  in  the  order  of  the  transit  of  stars  above  the  pole,  A,  B,  C,  D,  and  E. 

The  tally  over  which  an  object  has  been  observed  is  shown  by  the  inspection  of 
the  intervals  between  the  threads.  The  individual  threads  of  each  tally  are  desig- 
nated by  the  numbers  i,  2,  3,  4,  5,  for  A,  C,  and  E,  and  i,  2,  and  3,  for  B  and  D, 
respectively.  One  vertical  thread,  Aq,  is  outside  of  tally  A  and  another.  Eg,  is  outside 
of  E.  These  two,  with  A5,  B3,  C3,  Dj,  and  Ej,  constitute  a  system  over  which  transits 
with  eye  and  ear  may  be  conveniently  observed. 

On  the  1 2th  of  January,  1871,  Mr.  Gardner  inserted  a  new  set  of  threads  on  a 
plate  scored  by  Mr.  William  Wurdeman. 

From  a  number  of  observations  of  Polaris,  above  and  below  the  pole,  the  equa- 
torial intervals  between  each  thread,  and  the  mean  of  Bj,  B2,  B3,  Ci,  Co,  C3,  C4,  C5,  1)„ 
D2,  D3,  were  found  to  be  as  follows,  the  notation  corresponding  to  clamp  east: 


Thread. 

Interval. 

Thread. 

• 

1 
Interval. 

Thread. 

c, 

1 

1  Interval. 

s. 
+  3- 200 

Ai 

s. 

+  37.687 

s. 

m              m 

A« 

+35.806 

• 

•              • 

c. 

+   1.665 

A3 

+34.151 

Bi 

+  19.064 

C:, 

+  0.003 

A4 

+  32.634 

B. 

+  17.584 

C4 

—   I. 651 

A5 

+  29.988 

B3 

+  15.134 

c. 

-  3.167 

Thread. 

Interval. 

s. 
—  15.046 

Thread. 
E, 

1   Interval. 

D, 

1 

s. 

—30.198 

D, 

-17.571 

E, 

—32.702 

Da 

—  19.213 

E., 

—34.266 

• 

•           • 

E. 

-35.945   , 

• 

•           • 

E5 

-37.880 

The  times  of  transits  of  all  objects  more  than  5°  distant  from  tlie  pole  were 
recorded  by  the  Howard  and  Davis  chronograph. 


INSTRUMENTAL    ERRORS. 


Aided  by  a  collimating  eye-piece,  tlie  error  of  level  and  collimation  were 
obtained  by  reversing  the  instrument  over  a  bsisin  of  mercury,  and  measuring  with 
the  micrometer  screw  of  the  eye-piece  tlie  distance  between  the  central  thread  and  its 
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INTRODUCTION. 


image  seen  in  the  mercury.  If  we  represent  by  2 -J,  the  distance  of  tlie  central  thread 
west  of  its  image  when  the  clamp  end  of  the  axis  is  east:  by  2-i\  the  same  quantity 
when  the  clamp  is  west;  by  /?,  the  excess  of  the  radius  of  the  clamp-pivot  divided  by 
the  distance  between  the  pivots;  and  by  —  r  the  reduction  of  the  central  thread  to 
the  mean  of  the  system  Bj,  Bg,  B3,  Ci,  C2,  C3,  C4,  C5,  Dj,  Dg,  1)3,  and  by  a  the  correc- 
tion for  diurnal  aberration  iz  —  o".o  1 6  in  this  latitude,  we  have — 


0-=, 
c-zi 
b  = 
b  = 


\{J  —  J^)  —  p  +  r  -^  a  for  clamp  east. 

—  J  (^  —  J^)  4-^)  —  r  +  «  for  clamp  west. 

—  J  (i^  -f  J^)  —J)  for  clamp  east. 

—  J  (i^  -f  J^)  -f7>  for  clamp  west. 


The  value  of  |),  as  determined  in  1 864,  was  />  =  +  o^ooS.  The  numerical  value  of 
r  for  the  current  year  is  r=: +0^.003.  All  the  observations  for  determining  the  errors 
of  collimation  and  their  results  are  given  in  the  subjoined  table,  in  which  r,  the  value 
of  a  resolution  of  the  micrometer,  is  i".5865.  When  great  changes  occur  in  the  value 
of  c  between  consecutive  dates,  they  have  been  caused  by  adjustment  with  the  coUi- 
mating  screw. 


2A' 

r. 
+  0.63 

■+■  o.io 

—  0.13 

4-  1.57 
-+-  0.84 
-h   0.40 

—  0.23 
0.00 

—  0.21 

—  0.55 

—  0.85 


C.  E. 

c.  w. 

Date. 

r. 
-H  0.041 

r. 
0.073 

1877. 
July       4 

—  0.003 

— 

0.029 

II 

-h  0.201 

— 

0.223 

27 

—  0.639 

-H 

0.607 

Aug.    18 

—  0.303 

+ 

0.271 

30 

—  0.867 

+ 

0.833 

Sept.    20 

—  0. 115 

■♦- 

0.083 

Oct.     12 

—  0.123 

-f- 

0.091 

26 

—  0.123 

4- 

0.091 

Nov.    20 

-  0.155 

+ 

0.123 

Dec.    15 

—  0  027 

— 

0.005 

2A 


2A 


r.  r. 

0.56      —  0.27 

0.64  j  —  0.10 

0.78  I  —  0.22  ' 


0.54 

0.55 
0.50 

0.30 

0.23 

0.00 

0.00 


—  0.13  . 

—  o.l6 

—  0.10 
0.00 

—  0.10 
-h  0.21 
+  0.41 


C.  E 

r. 

-  0.143 

-  0.243 
■  0.251 

-  0.191 

-  0.183 

-  0.187 

-  0.147 

-  0.079 

-  O.III 

-  0.191 


C.  W. 
r. 

+    O. Ill 
+    0.2II 

+  0.219 
+  0.159 
+  0.151 
+  0.150 
+  0.115 
+  0.047 
+  0.079 
+  0.159 


The  corrections  were  very  irregular  for  several  days,  about  the  first  to  the  middle  of  February. 

When  observations  to  determine  the  value  of  c  are  tolerably  accordant  on  suc- 
cessive dates,  a  mean  is  adopted  for  the  whole  period  of  such  accordance;  and  where 
the  differences  are  too  great  to  permit  inference  tliat  they  may  be  due  to  errors  of 
observation,  the  changes  are  assumed  to  have  been  uniformly  progressive. 

The  values  used  in  the  reductions  are  stated  at  the  bottom  of  each  page  of  the 
printed  observations. 

The  distance  which  the  line  of  collimation  passes  from  the  pole  and  the  point  in 
which  the  meridian  intercepts  the  equator  are  used  instead  of  errors  of  level  apiid 
azimuth. 

When  the  error  of  collimation  is  known,  the  first  distance  is  directly  obtained  by 
observation  of  stars  very  near  the  pole,  and  may  be  rei)reseiited  by  w.  The  second 
distance  is  determined  by  combining  the  value  of  n  witji  the  error  of  the  level.     Desig- 
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nating  the  latter  by  />,  tlie  latitude  of  the  Observatory  by  ^,  and  representing  this 
second  distance  by  w,  we  obviously  have — 

w^  zr  —  n  tan  (p-^h  sec  cp, 

and  the  correction  applicable  to  the  observed  transit  of  any  star,  to  reduce  it  to  the 
meridian,  will  be  obtained  by  the  formula — 

Correction  :=zm-{-n  tan  S  -{-c  sec  S, 

in  which  S  repi'esents  the  apparent  declination  of  the  star. 

An  appropriate  clock-error  having  been  first  obtained  from  one  or  more  equatorial 
stars,  the  value  of  n  was  obtained  generally  by  comparing  the  time  of  transit  of 
Polaris,  S  Ursae  Minoris,  A  Ursae  Minoris,  or  5 1  Cephei,  with  the  right  ascension  given 
in  the  American  Ephemeris  and  Nautical  Almanac  for  the  year  1877. 

The  value  of  w,  found  in  this  manner,  and  used  in  the  reduction  of  the  stars,  may 
be  found  in  the  table  at  the  bottom  of  the  pages  of  the  published  observations,  .under 
the  head  of  **  Connections,  etc." 

It  will  be  readily  seen  that  if  m  is  neither  large  nor  subject  to  great  variation,  it 
will  be  eliminated  through  the  clock-error.  It  has  not  been  used  separately  from  the 
clock-error  except  when  the  instrument  was  used  for  regulating  the  mean  time  of  the 
Observatory,  and  is  therefore  not  always  published  in  its  usual  place. 

Tlie  clock-error  was  obtained  from  the  corrected  transits  of  one  or  more  of  the 
standard  stars  whose  mean  place  for  1877  is  given  in  the  American  Ephemeris. 

The  apparent  places  of  these  stars  for  the  date  was  taken  from  the  Ephemeris  for 

1877. 

The  clock  used  in  observing  was  that  of  Charles  Frodsham 

EXPLANATION  OF  THE  PRINTED  OBSERVATIONS. 

Column  I  contains  the  date  and  initial  letter  of  the  observer's  name,  the  day 
commencing  at  apparent  noon. 

Column  2  contains  the  name  of  the  object,  or  its  approximate  declination. 

The  following  system  of  nomenclature  was  adopted.  Stars  contained  in  the  cata- 
logue of  the  British  Association  are  designated  in  the  order  of  precedence: 

1.  By  the  constellation  and  Bayer  letter  there  given. 

2.  By  the  constellation  and  Flamsteed  number  there  given. 

3.  By  their  number  in  the  catalogue. 

Other  stars  found  in  published  catalogues  are  designated  by  the  name  and  number 
in  the  catalogue. 

Column  3  contains  the  number  for  reference. 

The  following  abbreviations  occur: 

0.  Arg.  N.  for  Oeltzen's  Catalogue  from  Argelander's  Northern  Zones. 

0.  Arg.  S.  for  Oeltzen's  Catalogue  from  Argelander's  Southern  Zones. 

Weisse  (2)  for  Weisse's  Catalogue  from  Bessel's  Zones,  from  15  to  45  degrees  of 
north  declination. 

Some  anonymous  stars,  used  in  the  comparisons  of  the  Equatorial,  are  denominated 
by  a  number,  followed  by  the  letter  W.  or  the  word  "  Washington." 

Columns  4  to  14,  inclusive,  contain  the  seconds  and  tenths  of  the  transits  over 
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the  several  threads,  as  noted  by  the  observer  at  th<i  time,  or  as  siibse<|iieutly  roa<l  from 
the  ehronographic  record ;  but  as  there  are  twenty-one  thrc^ads,  over  each  of  which 
observations  were  taken  at  dirterent  times,  tlie  numbers  over  the  cohimns  may  not 
represent  the  thread  at  which  a  star  was  observed ;  and  this  can  only  become  known 
by  compariiiff  the  observation  with  the  ecpnitorial  intervals. 

Column  15  contains  the  minutes,  seconds,  and  decimals  of  a  secimd  obtained  by 
taking  the  mean  of  the  j)receding  times  of  transits  over  the  threads  observed. 

Column  16  contains  the  sum  of  the?  corrections  necessary  to  reduce  the  numbers 
of  the  precedingj*olunm  to  the  dock-time  at  which  the  (dyect  crossed  the  great  circle 
passing  through  the  pole,  and  the  point  in  which  the  line  of  collimation  intersects  the 
equator. 

It  consists  of  two  pnrts: 

1.  For  broken  observations  of  stai's,  from  tlie  mean  of  the  threads  Bi,  lij,  B,,  Ci, 
C2,  C3,  C4,  C5,  Di,  1)2,  and  l);,,  by  the  formula — 

K  ^  ecpuitorial  interval  X  ^^■^''  '^5 
or  if  the  star  was  so  near  the  pole  that  tlie  difterence  between  the  sin  and  arc  of  the 
reduction  was  sensible, 

sin  Rzz  sin  eqiuitorial  interval  X  ^^^^  ^• 

2.  The  correction  for  collimation  and  polar  azimuth  computed  by  the  formula — 

C'Orrection  z=,  n  tan  S  +  c  sec  5, 

of  which  the  method  of  obtaining  the  factors  n  and  c  has  already  been  stated. 

Colunm  17  contains  tlie  correction  for  clock-errors,  obtained  iis  stated,  and 
brought  forward  to  the  instant  of  observation  by  the  rate. 

Column  18  contains  the  apparent  right  ascension  of  the  object  observed,  obtained 
from  the  sum  of  the  three  columns  immediately  preceding. 

Column  19  contains  the  corrections  aj)plicable  to  the  preceding  c(dumn  to  reduce 
the  observations  of  the  stars  to  their  mean  places  1877.0,  or  the  instant  when  the  sun's 
mean  longitude  was  280*^. 

These  were  comj)uted  from  *^ Constants  for  the  reduction  of  fixed  stare,"  given  in 
the  American  Ephemeris  and  Nautical  Almanac. 

The  corrections  include  no  proper  motions  except  those  used  in  the  list  of  time 
and  azimuth  stars. 

There  will  be  found  at  the  foot  of  the  page  the  adoi)ted  clock  «ind  instrumental 
corrections,  observations  of  the  refiecterl  image  of  the  middle  thread,  position  of  the 
clamp  E.  or  W.,  and  such  notes  as  the  observations  called  for. 

The  several  observations  of  each  fixed  star  reduced  to  its  mean  jilace  for  1877.0 
are  collected  in  pages  285  to  307. 

As  a  general  rule,  the  results  for  the  fundamental  stars  are  not  given  when  there 
were  less  than  four  observations  in  the  group  used  for  determining  dock-errora.  The 
magnitude  of  each  star,  when  estimated  by  the  observer  at  the  time  of  observation, 
is  given  in  the  tables. 

The  observations  of  the  year  wntli  this  instrument  were  made  by  Prof.  M.  Yar- 
NALL,  U.  S.  N.,  the  reductions  by  Professoi-  Yarnall  and  Lieut.  E.  W.  Stirdy,  U.  S.  N., 
and  the  list  of  mean  places  found  on  pages  285  to  307  by  Lieutenant  SrrRDY. 
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During  the  year  1877  the  Mural  Circle  was  employed  in  observing  stars  whose 
right  ascensions  had  been  previously  determined  by  the  Transit  Instrument,  and  a 
number  of  stars  above  and  below  the  pole  from  the  British  Association  Catalogue. 


MICROMETER  AND  TRANSIT  THREADS. 


The  diaphragm  inserted  in  February,  1871,  was  in  use  during  the  year.     The 
intervals  of  the  threads  were  as  follows : 


Threads. 

I. 

1 

II.    1    in.       IV.       I.       2.   !   v.  1    4. 

1 

5.          VI.         VII.        VIIL 

IX. 

Intervals . 

!             '             ■                                '1 
•/    j        »»            »»    1        "1     "         »'         "         " 

+  53-3  1+  40.9    +  29.0    4-   16.0    +3.2  1+1. 6       0.0    —1.7 

1 

II              II              It             II 

—3.3   —  16. 1  '—  28.5    —  40.5 

1 

II 

-  52.7 

The  values  of  the  micrometer  screw  were  determined  from  the  following  observa- 
tions ;  the  readings  being  for  intervals  of  five  minutes  of  arc : 

1875.  r.  r.  r. 

May  3,         21.096         30.686         40.241 
May  3,         21.098         30-673         40.234 

which  gives  the  value  of  the  revolution  31^346 ;  but  the  value  r  =  31^.341  has  been 
used  for  the  yiBar. 

NADIR-POINT. 

For  determinations  of  the  nadir-poiait,  a  cap  is  provided  which  fits  loosely  over 
any  of  the  eye-pieces  of  the  telescope.  Just  above  the  eye-lens  the  cap  has  a  plate 
of  thin  glass,  inclined  at  an  angle  of  45°.  This  arrangement  has  the  advantage  of 
enabling  the  observer  to  collimate  without  removing  the  eye-piece  used  in  observations, 
and  thereby  avoids  the  risk  of  injury  to  the  threads,  and  prevents  the  frequent  admis 
sion  of  dust  by. air  currents,  etc. 

The  mode  of  observation  is  as  follows :  The  circle-telescope  is  so  pointed  that 
when  the  nadir  divisions  of  the  former  are  accurately  under  the  zeros  of  the  micro 
scopes,  the  images  of  the  horizontal  threads  in  the  field  of  the  latter  may  be  seen  at  a 
small  distance  from  the  threads  themselves.  The  micrometer  reading  for  the  true  nadir 
being  that  which  corresponds  to  the  coincidence  of  each  thread,  seen  directly,  with 
the  image  of  the  other  seen  by  reflection,  the  images  were  alternately  made  to  meas- 
ure, on  each  side  of  the  threads,  spaces  equal  to  their  distance  apart. 

As  the  nadir  thus  determined  always  depends  upon  the  same  set  of  divisions  of 
the  circle,  and  is  made  with  the  same  part  of  the  micrometer  screw,  it  is  uniformly 
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aflFected  with  the  errors  of  those  divisions  and  by  any  inaccuracy  peculiar  to  that  por- 
tion of  the  screw. 

METHOD  OF  0H8ERVIN0. 

The  method  of  observing  was  the  same  as  in  previous  years,  and  consisted  essen- 
tially in  transferring  the  subdivisions  of  the  circle  from  the  microscopes  to  the  microm- 
eter eye-piece 

The  circle  was  set  so  that  the  divisions  nearest  to  the  rqading  for  the  given  decli- 
nation were  as  accurately  as  possible  under  the  zero  of  the  microscopes.  The  circle 
microscopes  were  read  either  before  or  after  the  observation. 

The  observations  were  made  by  bisecting  the  objects  with  the  southern  hori- 
zontal thread,  and  the  observations  of  the  nadir-point  were  reduced  to  the  southern  or 
northern  wire  from  the  observations  of  the  night. 

EXPLANATION  OF  THE  PRINTED  OHSKRVATIONS. 

Columns  i  to  3  and  7  to  1 2  need  no  explanation  beyond  that  given  in  former 
years.  The  magnitudes  in  colunin  4  are  those  estimated  by  the  observer  at  the  time 
of  observation. 

Columns  5  and  6  show  the  number  of  micrometer  readings,  generally  three  for 
each  star,  and  the  transit  thread  over  which  the  readings  were  made.  When  the  num- 
ber of  micrometer  readings  does  not  con'espond  to  the  number  of  threads  included 
between  the  limits  given  in  column  6,  it  is  understood  that  the  observations  were  made 
at  equal  intervals  between  those  limits. 

Column  13  contains  the  mean  of  the  six  microscope  readings. 

Column  14  contains  the  mean  of  the  observed  micrometer  readings. 

Column  15  contains  the  adopted  *' nadir  coirection"  expressed  in  micrometer  revo- 
lutions. 

It  is  formed  by  subtracting  the  excess  of  the  micrometer  reading  above  30  revo- 
lutions from  the  excess  of  the  mean  circle  reading  above  200°,  the  reading  of  micro- 
scope A  when  the  telescope  pointed  to  the  nadir;  that  excess  being  fii*st  expressed  in 
micrometer  revolutions. 

Column  16  gives  the  corrected  meridian  micrometer  reading  formed  by  applying 
the  following  corrections  to  column  14: 

1.  The  nadir  correction. 

2.  The  reduction  to  the  meridian.  For  observations  made  on  any  of  the  vertical 
wires  the  reduction  is  given  by  the  formula— 

.  sin*'^  i  A  i.       St 

^  m  zz -.-—n-  tan  o, 

2  r  sm  I 

h  being  the  equatorial  interval  in  arc  of  the  vertical  wire,  and  r  the  value  of  one  revo- 
lution of  the  micrometer.  Expressing  h  in  seconds  of  time,  and  putting  for  r  its  value 
already  given,  this  expression  becomes 

J  m  zz  —  { 5.2405 }  h^  tan  S, 

the  value  of  which,  for  different  wires,  is  tabulated  on  pages  xxxii  and  xxxiii  of  the 
introduction  to  the  Washington  Observations  for  i863. 
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For  stars  near  the  pole,  the  time  having  been  recorded,  this  expression  becomes 


J  muz  — 


_      225  sm  I 


// 


4r 


(^— a)*  sin  2  <J, 


t  being  the  true  sidereal  time  of  observation,  and  a  the  right  ascension  of  the  star. 

3.  The  correction  of  unsymmetrical  observations  for  inclination  of  micrometer 
threads  to  the  horizon.     This  was  i  z=  0.000  for  the  year. 

Columns  18,  19,  and  20  contain  the  reading  of  the  Newman  barometer,  its  attached 
thermometer,  and  the  external  thermometer.  The  external  thermometer  is  designated 
No.  3  in  the  Appendix  to  the  Washington  Observations  for  1845,  page  54.  It  is  placed 
outside  of  the  north  aperture,  several  inches  beyond  the  wall,  and  is  read  by  the  help 
of  a  sextant  telescope  attached  to  the  window-frame. 

Column  2 1 ,  entitled  '*  Instrumental  Corrections,"  contains  the  micrometer  equiva- 
lent, or  the  difference  between  the  corrected  micrometer  reading  and  30  revolutions 
converted  into  arc. 

If  the  former  quantity  is  denoted  by  w,  the  value  of  this  column  will  be  given  by 
the  formula — 

Corr.  =1  (30  rev.  —  m)  r. 

Column  2  2  contains  the  apparent  zenith-distance  equal  to  the  sum  of  columns  1 3 
and  21,  diminished  by  20*^,  if  the  sum  be  greater  than  20°,  or  subtracted  from  20°, 
if  less.     In  the  former  case,  the  result  is  marked  S.  as  South ;  in  the  latter  N.  as  North. 

Column  23  contains  the  correction  for  refraction  corresponding  to  the  apparent 
zenith-distance  and  the  barometer  and  thermometer  readings.  This  quantity  is  com- 
puted from  Vessel's  tables,  as  given  in  an  expanded  form  in  the  Appendix  to  the  Wash- 
ington Observations  for  1845. 

This  correction,  added  to  the  apparent  zenith-distance,  gives  the  corrected  geo- 
centric zenith-distance,  which  is  not  printed. 

The  following  correction  is  applied  to  the  thermometer  readings  for  irregularity 
in  the  bore  of  the  tube. 

Correction  of  Thermometer. 


Therm, 
sc^le. 

Correction. 

A  log  ref. 

Therm, 
scale. 

Correction. 

A 

log  ref. 

Therm, 
scale. 

Correction. 

A  log  ref. 

0 
30 

_ 

0.04 

+  0.00004 

54 

_ 

0 
O.OI 

+ 

O.OOOOI 

0 
78 

0 
—     0.04 

-h  0.00003 

32 

— 

.06 

+               5 

56 

— 

.01 

+ 

I 

80 

-       .04 

+              3 

34 

— 

.11 

+             10 

58 

— 

.03 

+ 

3 

82 

—       .01 

+              I 

36 

— 

.08 

+              7 

60 

.00 

0 

84 

.00 

0 

38 

— 

.05 

+              4 

62 

+ 

.05 

— 

4 

86 

-       .06 

+               5 

40 

— 

.02 

-♦-              *  2 

64 

•¥ 

.12 

— 

10 

88 

—       .12 

-h    •         10 

42 

— 

.01 

-h                  I 

66 

+ 

.20 

— 

16 

90 

-       .14 

-h             II 

44 

.00 

0 

68 

+ 

.25 

— 

21 

92 

-       .14 

+             II 

46 

— 

.01 

+                   I 

70 

+ 

.22 

— 

18 

94 

-       .14 

+             II 

48 

— 

.03 

+              3 

72 

4- 

.12 

— 

10 

96 

-       .13 

+             II 

50 

— 

.04 

+              3 

74 

+ 

.03 

— 

•      3 

98 

—       .12 

+             10 

52 

— 

0.03 

+  0.00003 

76 

^ 

o.ot 

+ 

O.OOOOI 

100 

—     0.12 

-+■   O.OOUIO 
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ColutnQ  24  contains  the  declinatioD  of  the  star,  iisiog  the  assumed  North  latit 
+  38°53'38".8. 

Column  25  contains  the  reduction  from  the  apparent  declination  at  date  to 
mean  declination  for  1877.0. 

It  was  computed  by  Bessel's  formulae,  with  the  constants  of  the  American  EpH 
oris  and  Nautical  Almanac ;  and,  in  addition  to  the  terms  included  in  that  worl 
includes  those  depending  on  twice  the  moon's  longitude. 

Corrections  for  proper  motions  have  not  been  applied  to  any  star. 

The  resulting  mean  places  of  the  stars  are  collected  in  pages  311  to  319,  im 
sive. 

Column  36  contains  the  initial  of  tlie  observer's  name:  Y. — Prof  M.  Yabnall 

The  observations  were  reduced  by  Prof.  M.  Yakhall  and  Lieut  E.  W.  Stub 
U.  S.  Navy. 
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The  observations  made  with  this  instrument  during  the  year  1877  will  be  found 
on  pages  185-226,  and  the  results  of  these  observations  on  pages  226-231.  The 
observers  were  Professors  Hall  and  Holden,  whose  observations  are  distinguished 
by  the  symbols  H.  and  Hn. 

No  change  was  made  in  this^instrument  during  this  year.  Generally  the  aphro- 
matic  eye-pieces  2  A,  3  A.  5  A,  and  6  A  were  used,  which  give  magnifying  powers 
of  175,  383,  606,  and  888.  The  observations  were  made  in  the  usual  manner,  and 
in  the  reductions  the  value  of  a  single  revolution  of  the  screw  of  the  micrometer  was 
assumed  to  be — 

Rzz9  .948. 

The  form  in  which  the  observations  are  printed  is  nearly  the  same  as  in  preceding 
years.  In  the  columns  headed  **  Washington  Time,"  two  kinds  of  time  are  given.  In 
the  observations  of  satellites  this  time  is  the  mean  time  of  the  observation,  but  for 
double  stars  the  sidereal  time  of  the  observation  of  the  angle  of  position  is  given  to 
the  nearest  tenth  of  an  hour. 

A  change  has  been  made  in  printing  the  regular  observations  of  satellites  and 
double  stars.  Thus,  instead  of  printing  the  detailed  observations  of  such  objects,  the 
mean  result  of  the  readings  is  given.  Generally,  in  the  case  of  satellites,  four  settings 
are  made  for  the  angle  of  position,  and  two  measurements  of  the  double  distance  or 
four  of  the  single  distance  are  taken.  For  double  stars  four  settings  are  made  for  the 
angle  of  position  and  two  measurements  of  the  double  distance. 

One  exception  has  been  made  to  this  change  in  the  printhig.  This  is  in  the  case 
of  newly-discovered  objects,  for  which  the  observations  and  notes  are  given  in  detail, 
as  will  be  seen  in  the  case  of  the  companions  of  Procyon  and  the  satellites  of  Mars. 
The  reason  for  this  exception  is  obvious,  since  by  the  omission  of  detiiils  an  injustice 
might  be  done. 

The  discovery  of  the  satellites  of  Mars  by  Professor  Hall  in  August  of  this  year 
set  many  astronomers  at  work  to  make  similar  discoveries,  and  several  such  were 
reported.  A  careful  search  for  these  objects  was  made  with  the  26-inch  refractor  by 
several  of  the  observers  at  Washington,  but  none  of  them  could  be  verified. 

An  investigation  of  the  orbits  of  the  satellites  of  Mars  by  Professor  Hall  has 
been  published  as  an  appendix  to  the  annual  volume  for  1875. 
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OBSERVATIONS 


WITH   THE 


TRANSIT    CIRCLE 


1877 


t- 


1 77  A 


LiUi-^ 


ARY   OF   THE    PRINCIPAL    CONSTANTS    USED    IN    REDUCING    OBSERVATIONS    MADE    WITH    THE 

TRANSIT  CIRCLE  IN  1877. 


Approximate  equatorial  interval  between  any  two  of  the  consecutive  threads  I,  II,  III,  IV,  V,  VI,  VII  .     .  12}^* 

One  revolution  of  the  microscope  micrometers 30" 

One  revolution  of  the  zenith-distance  micrometer I5".3I2 

One  revolution  of  the  right-ascension  micrometer i*.024 


Vertical 
Thread. 


I 

II 

III 

IV 

V 

VI 

VII 


Corrections  for  Inclination  and  Distance  of  the  Declination  Threads. 


From  January  i  to  August  4  (inclusive). 


Corr.  for 

Double 

Threads. 


Corr.  for         Corr.  for    i     Corr.  for 
Thread  A.      Thread  B.       Thread  d. 


i» 


-     I.f7        -+-  2  31. QS  , 

I 

0.78  32.34  , 


2  51.99 

51.45 
50.90 

50.36 

49.82 

4927 

I  I 

+     I. 17     I   +   2  34.27  I   —  2  31.13      —  2  48.73 


-  0.39 
0.00 

+  0.39 
0.78 


32.72 

33."  t 
33.50  I 
33.88 


2  34.09 
33.60 

33.10 
32.61 
32.12 


31.62 


I 


From  August  6  to  December  31  (inclusive). 


Vertical 
Thread. 


Corr.  for 

Double 

Threads. 


Corr.  for 
Thread  A. 


n 


I 

II 
III 

IV 

V 

VI 

VII 


1.39  +    2   31.37 

0.93  31.83 

0.47  32.29 

0.00  32.76 


+     0.47    I 
0.93 


33.23 
33.69 


+      1.39     '    4-   2  34.15 


Corr.  for 
Thread  B. 


n 


2  34.69 
34.23 
33.77 
33.30 
32.83 

32.37 
2   31.91 


Corr.  for 
1  bread  6, 


It 


2  56.93 

55.87 

55.41 

54.94 

54.47 
54.01 

2  53.55 


Constant  \  ^^^^^  ^®  reduction  to  meridian               )  ,, « 

{  Subtracted  from  zenith-point  correction  f 

Adopted  latitude  of  the  Transit  Circle -H  38*  53'  38".8o 

One  division  of  the  hanging  level  ©■.580 

Position  of  the  instrument Clamp  east. 

Circle  B,  on  the  west  end  of  the  axis,  was  used  this  year  in  observing;  the  reading  of  its  horizontal  microscope 
being  45''   4'  when  the  telescope  was  pointed  to  the  zenith. 

In  reversing  the  instrument  at  the  bet^inning  of  the  year,  the  notation  of  the  vertical  threads  is  also  reversed  so 

that  the  first  thread  reached  by  an  equatorial  star  is  always  called  thread  I. 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE 


1877. 
Jan.  23 
E. 


F. 


F. 


25 


S. 


I 

2 

3 
4 

9 

6 

7 
8 

9 

>  10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 

24 
25 

26 

27 
28 

29 
30 

31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

41 
42 
43 
44 

45 

46 

47 
48 

149 

150 


I        CORRECTIONS. 


M 


OBJECT. 


-H   :       MEAN 
S  !  THREAD. 


I 


Inst. 


a   Lyrae . 
P  Lyrae . 

Sun  I 

Sun  II     .     . 
a  Piscis  Aust. 

a  Pegasi 

LaU(F)5i9. 
ij  Tauri 
C  Persei     .     . 
y^  Eridani   . 

B.A.C.5352.S.P 
Moon  I  .     . 

6  Ursac  Min.,  s.  p 
O.  Arg.  N.6808 

23  (H.)  Camelop. 

y  Geminorum. 
51  Cephei    . 
e    Canis  Majoris 
a  Ophiuchi 
u  Draconis 

ft  Herculis 
a  Lyrae.     .     . 
/3  Lyrae .     .     . 

Venus  S. 

Venus  II,  N. 

d  Draconis 
a   Aquilac   . 
a  Ceii   .     .     . 
48  Cephei    . 
Taylor  1 144  . 

B.  A.  C.  1074 
Lacaille  1103 
B.  A.  C.  1085 
B.  A.  C.  1145 
B.  A.  C.  1167 

B.  A.  C.  1227 
y  Tauri 

B.  A.  C.  1373 
e    Tauri 
a  Tauri 

I  Aurigse   . 

II  Orionis  (r.) 
II  Orionis 
a  Aurigae  (r.) 
a   Aurigae 

Moon  I,  N.  . 
a  Orionis  . 
6  Ursae  Min.,  s.  p 
a  Ophiuchi 
o  Draconis 


9 
5 
9 
9 
9 

9 
5 
9 
9 
9 


m.  s.      s. 

32  45.76  H-  0.02 

45  31.90  —  0.07 
27  55. og;-  0.75 
30  13.18  —  0.75 
50  52.20  —  0.92 

58  38.18  -  0.33 

26  20.48  -h  8.83 

40  11.93  —  0.23 

46  25.68  —  o.io 
52  19.64  —  0.69 


I 


5  56  21.76  —  5.60 
9  !  7  29.53  —  0.20 
I'  47.79'— 10. (K) 
19  12.40  -h  3.32 
18.69  -h  3.30 


9 
3 
9     25 


9 
9 

9 

8 

9 

4 
9 
9 


I 


30  38.68  —  0.33  — 
42  36.54  +12.06  i-h 
53  50.20:—  0.92  -h 
29  13.02  —  0.36  -h 
37  36.20  -h   1.17    -f- 

41  37.77  -  0.15  ■  + 
32  44.83  -h  0.05  -h 
45  30.93  -  0.05    -h 


Clock. 


s. 
0.54 
0.60 

0.50 
0.50 
0.46 

0.35 
0.24 
0.13 
0.23 
0.27 

0.20 
0.19 
0.02 
0.02 
o.oi 

0,04 

0.02 
0.07 
0.40 

0.40 

0.42 
0.38 
0.36 


9  46  37.67  -  0.83  +  0.39 


5 

9 
9 
5 
9 

6 

7 
9 
9 
9 

6 

9 

9 

8 

3 


12  26.30!+  1. 12  _^ 

44  46.11  —  0.40  -}_ 

55  53.16  -  0.47  _ 

4  46.42  +  2.47  _ 

15  4-32-  1.23  _ 


21  13.60  • 
21  16.92 
23  29.871- 
36  51.36 
39  48.38 

50     7.89 

12      50.01 ; 
20     45.09 

21    28.381 
28    54.15 


1.07 
1.07 
1.07 
1. 17 
1. 17 

1. 16 
0.32 
0.24 
0.27 
0.30 


0.39 

0.42 
0.82 

0.73 

0.77 

0.76 
0.76 
0.76 

0.74 
0.74 

0.73 

0.72 

0.69 

0.64 

0.65 


9  49  1.47'—  0.06  —  0.66 


9  I  14  ^3.74  -  0.13  - 

9  48  33.52  -  0.42  - 

5  I  II  47.78  -ir. 45  - 

9  '  29  13.24  —  0.38  + 

5  37  36.27  -  I. 31  + 


0.6-^ 

0.6i2 

0.57 
0.22 

0.24 


'  CORRECTIONS. 

ZKNITIl   I)  I  ST. 

SOUTH, 

KR..M.1RCI.KS.  i„,„„„,e„t.  Refraction. 


M 


o  9  46.08  -r  3  56.26  -H    0.2 
5  35  43.95  +  4  48. 65  +    6.0 


57  52  .   . 

■     • 

•   • 

57  52  .   . 

•     • 

• 

6y  3  50.75 

+ 

3 

45.88 

+ 

2  38.9 

24  15  42. 10 

+ 

4 

52.31 

+ 

27.5 

3»2  33  45.40 

+ 

5 

13.82 

— 

I   7-2 

15  5  46.85 

+ 

3 

59.10 

+ 

16.8 

7  17  47.10 

+ 

4 

29.19 

+ 

8.0 

52  39  54.28 

+ 

3 

59-34 

+ 

I  21.4 

302  9  43.80 

+ 

4 

1.83 

— 

I  38.2 

12  4b  .   . 

•     • 

•   • 

305  28  .   . 

■     • 

■   • 

319  8  .   . 

•     ■ 

•   • 

319  8  .   . 

•     • 

■   • 

22  18  .  . 

311  36  .  .  .  . 

67  36  .  . 

26  9  30.32  +  4  32.02  + 

330  I  46.72  +  3  59.40  - 


II  I 
o  9 

5  35 
61  31 

61  31 


54.45  -I- 
58.80  + 

51.72  + 

52.72  + 

52.72  + 


331 
30 

35 
321 

82 


23 

15 
II 

33 


52.25 

52.52 

50-15 
49.12 


13  48.85 


+ 
+ 
+ 
+ 


4 
3 

4 
4 
3 

3 

4 
4 
3 
5 


15.50 
47-53 
43-21 

13.93 
59.30 

54.06 
41.23 
39.82 

27.57 
16.20 


+ 
+ 
+ 
4 
+  1 


30.8 
35.9 

12.3 
0.2 
6.2 

I  54.4 
54.4 


+ 
+ 

4-  7 


33.7 
36.1 

43.6 

43.8 

13.6 


75  5  54.5s  4- 
75  5  54.55  4- 
75  5  51.55  4- 
79  49  51.12  + 
79  49  51.12  + 

79  27  52.30  + 
23  27  49.62  + 
17  27  51.58+ 
19  53  52.73  + 

22  33  47.32  + 

5  49  54.35  4- 
156  15  58. 15  + 

23  33  46.58  4 
186  53  52.02  + 
352  57  46.12  -H 


5  13.20 

7  24  55 

0  51.82 

8  7.22 

1  6.94 


3 
5 
4 
4 
3 

5 
4 
5 
4 
3 


42.64 

30.51 
41.17 
5440 
40.20 

18.06 
52.26 

25.79 
54.11 

30.54 


+ 
+ 
4 
+ 

+ 
+ 
+ 
+ 
+ 


+ 

+ 


10  31  49.28  +  3  34.16  4 
31  26  .  .      .  . 

305  27  51.75  4  3  26.97  - 

26  9  53.28  4  4  26.58  4 

330  2  .   .      .   . 


3  49-0 
3  50.5 
3  48.9 
5  38.3 
5  34.7 

5  25.1 
27.0 
19.6 
22.5 

25.8 

6.4 

27.2 

27.2 

7.6 

7.6 

1 1. 6 

•   • 

I  26.9 
31-0 


APPARENl 

RIGHT 
ASCENSION. 


h.  ni.   S. 

Id  32  45.21 

18  45  31.86 

20  27  53.84 
20  30  11.93 
22  50  5c. 87 


8§ 

4^ 


g  o 


s. 

0.00 
+  0.07 


+  0.06 


22  58  37.44  |-  0.04 

3  26  29.07  -  4.79 

3  40  11.48  -  0.08 

3  46  25.37  +  0.04 

3  52  18.74  +  0.09 

3  56  15.96  +  3.81 

4  7  29.14  +75.21 
18  II  37.17  +  0.28 

6  19  15.70  .—  8.80 

6  25  21.98  —  8.97 

6  30  38.35  '+  O.OI 

6  42  48.62  +  0.46 

6  53  49.31  -  0.09 

17  29  13.06  +  0.04 

17  37  37.77  +  0.14 

17  41  38.02  +  0.02 

18  32  45.27  4  0.04 
iS  45  31.27  +  0.07 

•           ■  •           ■  •           ■ 

18  46  37.23  —  0.42 


I 


19  12  27.81 
19  44  46. 10 

2  55  51-90    + 

3  4  48.11    + 

3  15     2.32  !— 


3 
3 
3 
3 
3 

3 
4 
4 
4 
4 


21  11.77 
21  15.09 
23  28.04 
36  49-45 
39  46.47 

50     6.00 

12  4'*-99 
20  44. 16 

27.42 

53-17 


21 

28 


0.23 

O.Ol 

0.04 

0.45 
1.24 

i.ig 
1.19 
1.20 
1.32 
1.33 

1.38 
0.04 

1-34 
0.04 
0.04 


4  49     0.75    +  0.02 


•      ■ 


.      . 


5   14  12.98  1  +  77.99 

5  48  32.51  '+  0.01 

6  II   35.76  —   1.25 

17    2Q    13.09  +    0.05 

17  37  37. £2  1+  0.14 


APPARENT 
NORTH  POLA 
IJ I  STANCE. 


5«   20    3-7 
56  46  59.5 


120  16  36.C 

75  27  23.1 

3  44  132 

66   16  24.0 

58  28  45-5 
103   51   36.2 

3S3  18  28  6 


77  21   14.3 

21  II   31.4 

62  12  43.5 

51  20     7.7 

56  47  2.3 
Ii2  44  22.2 
112  44     7.6 

22  33  33.3 
81  27  31. 1 
86  23  34,6 
12  42  49-1 

133  32  39-5 

126  21  13.9 
126  23  30.9 
126   16  56.5 

131  9  57.8 
131      2  54.0 

130  43  21.2 
74  40    8.5 

68   39  13.6 

71      5  30.9 

73  44  14.5 

57  1  40.C 

74  45  53.<> 

74    46     0.5 

44  7  27-5 
44     7  30.3 

61  41  56.3 

•  •     •    • 

356  36  13-0 

77  21  I2.I 


No.   Barom. 


At.       Ex. 
1  her. '  Ther. 


/'or  summary  of  the  elements  of  reduction  see  /sii^e  3. 


No.    Parallax.    Scmi-diam.    ,,P®^?^**r« 

Illuniination. 


Si 


in. 


n 


II 


I 


29.99 
30.18 
30.32 


31.5 
25.0 

23.2 


2 

8 
21        _     . 

27  I     30.34  I  28.0 

30 

36 

48 

49  t 


30.26 
30.26 
30.25 
30.30 


29- 5 
28.0 


29.8 
23.0 
22.2 
26.3 
26.6 
25.2 


ZENITH-rOINT  CORK. 


10,22.  Four  bisections. 
32,45.  One  bisection, 
46,  48.  Three  bisections. 


II 


26.8  I  23.0 

20.9  i  18.4 


No.  I  to  6  +  54.02 
No.  7  to  II  +  55.16 
No.  ig  to  27  +  56.15 
No.  28  to  48  4  56.18 
No.  49  to  50  +  53.87 


24  -   5.2 

7.3 

25  -   5.2 

+      7.3 

46  —10  50.2 

+  16  23.9 

0.0 


1 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


.    obs'k.   I  1 

OBJECT. 

i 

MEAN 

CTl 

l.NS. 

.£ 

Insl. 

aock. 

;Z 

H 

1B77-  1 

m.     9. 

s. 

s 

Jan.  as,    1    H- 

HerciilU      . 

6 

41  37-98 

-   0,15 

0.25 

S.      '    »  )- 

Draconis(R.) 

■  3  y 

Draconis      . 

7 

53  43  14 

+   0-37 

4    i 

UrsxMinoris 

S 

11  36 

+  11,35 

+ 

0.3S 

i    S   " 

Ly.».      .      . 

3 

3*  44 

96 

+   0,07 

+ 

0.35 

'    6   ,•) 

Lyra! 

6 

45  3' 

13 

4-    0,iS 

+ 

0,35 

a6|   7 

Sun  I.N.      , 

9 

Jb  !4 

-  0,78 

0.39 

!    8 

San  U.S.     . 

9 

38  3r 

-  0,7s 

+ 

1  Q'/i 

Aquatii   .      , 

S 

25     4 

8a 

-  0,59 

+ 

0,17 

Pegasi    . 

9 

38    a 

03 

-  0.38 

+ 

0  31 

In'n 

AqiiarJi  .      . 

9 

59  27 

60 

-  0.51 

+ 

0.36 

12   ( 

Pegasi  .        . 

9 

35  19 

-  0.36 

0,40 

1.3   ■ 

Cephei    .      . 

5 

4S   13 

+ 

Tauri       .      . 

9 

13  ^8 

3(1 

+ 

0.88 

'  I5  6'i 

'Taiiri       .      . 

16   35 

53 

-0.15 

-f 

0.35 

!.6a 

Tauri       .      . 

9 

28  52 

61 

-  0,27 

^. 

0.85 

;I7  ' 

Aurig*  .      . 

9 

48   59 

86 

+  0  01 

+ 

0,87 

18   1 

Auri8K<M- 

I19   n 

Auriira   .      . 

30  S  Tauri  (R.)      . 

|il    3 

Tauri       .      . 

.      . 

B.  A.C.  1825 

39  38  37 

-1,16 

+ 

0.94 

'33 

B.  A  C.  :34J 

9 

41   22,63 

-   1. 16 

+ 

0.94 

1'* 

B.  A.C.  iSSg 

9 

48  33-67 

+ 

las 

Pia;;»i  VI,  6. 

2  55-" 

-   ..33 

+ 

0.97 

36    d 

Ursa!Min..B.  P 

5 

..  49.58 

-13. 93 

+ 

0.98 

■37 

Moon  I.N.  . 

9 

34  at, 34 

—    0.09 

+ 

0.'>9 

38. 

B.  A.C.  2179 

9 

3a  53.39 

39 

B.A.C.ai9i 

35  47-47 

30 

B.A.C.  23s8 

9 

47  24. a2 

-i.ro 

+ 

l,07 

'31 

Weisse(2)  1656 

9 

56  .1,64 

-  0.12 

+ 

1     03 

,32 

Piaizi  VI,  3,4 

9 

a     5-67 

-   1.34 

+ 

1.03 

33 

PiaMi  Vll,  :37 

9 

as   57.5" 

-  0,98 

+ 

1.06 

'3t 

B.  A.C.  2543 

7 

35    9a3 

-  1-14 

+ 

,35. 

B.  A,  C.  3546 

35  29-46 

+ 

f.(.7 

36 

B.  A.  C.  3604 

9 

43  58, « 

-  1.19 

* 

l.oS 

i37. 

It.  A.C.  3614 

9 

45     4.06 

-   1,19 

+ 

I38 

B.  A.C.  2634 

9 

48     1.46 

-    T,I9 

+ 

l,oS 

'Sfl 

Gallia      .      . 

3 

lu  28,94 

+ 

B.  A.  C.  2933 

9 

3t  4>.62 

-  I. II 

+ 

1,13 

4"    ' 

Hydr«    .      . 

9 

40  17.01 

-  0.43 

+ 

113 

1                    '4a   ' 

Ursa  Mai.  (R.) 

.      .      . 

,43   ' 

Ursai  Majoris 

Cancii     .      . 

9 

1      6.39 

-  0.37 

+ 

i.l9 

1                  '45 

B.A,C.3I58 

9 

10     4.77 

-   1.14 

1. 17 

46   n 

Hydr«    .      . 

9 

21   3-1,97 

-  0,64 

+ 

1.07 

I47 

B. A.C.  3367 

9 

37   ii.i'i 

,48    <■ 

Leonis     .      . 

9 

38  53. ao 

-  0,19 

+ 

l!38 

1                      49 

Uianus  . 

5 

43  40,3c 

-  0.34 

:        P.       150. 

Ursse  Minoris 

' 

11   35-40 

+  10.77 

"*■ 

l'.2% 

'1  Inslrument.  Kerraction. 


o    9  51.52  +  3  51.6*  + 

5  35  49-951+  4  4a  34  -1- 

57     3  57-2R    +   5     4.82  +    I 

57   37   5'.of  1+    3   39-37  1+    1 

4t  53  ;<>-50,+  5  37-3"  +    ' 

39  39  55.001+  4  35.50  + 

39  43  50,6ot+   4     5.70  + 

28  37  50. r5l+  3  55-43  + 

133  15  51-98  1+  4  54.5"  - 

23  17  47.75I-I-   5  33-19  + 

14  47  46-75  1+  4  39  04  + 


a  33  48,6 


,■^  3  J 


5  49  5a-90  + 
8(1  53  45-13I+ 

53   57   48,63   + 

38 

69  3'   47-9!   + 

a 

10   17   47.80  +   5   33 
78     9  49.601+   6  47 
78     I)  49.^"   +   0   55 
76   23  49  88+    5   13 
So  59   54,82,+   4   38 

II  47  48-02  +  J 
80  51  50,00  -h-  J 
69  29  55.30  +  ; 


74  55  49  70  +  4  33 

31  55  50,58  +  5  3. 

iSij  33  ad. 62  +  3  46 

350  17  49,98  +  4  39 

37  39  53,58  +  3  33 

75  5"  50.35  +  3  ■'■ 


+  3  46,7 
I  +   38,5 


17  41  38.07 

17  53  43-75 
[8  It  37,6a  - 
r8  33  45-a8  ■ 

18  15  3'. 55 
10  36  13,53 
!o  38  30,68 
J'  a5  4-53 

il  38  7,9s  - 

!i  59  a7,40  ■ 


18  It  37.64  i' 

6  33  53.25 
6  35  47.33  ■ 


7  a  5.4f>  ,- 

7  35  57,58  I. 

7  35  9.16  ' 

7  35  29.39  - 

7  43  58-11  ,■ 

7  45  3-95  ■ 

7  48  I-3S  !■ 


POLAR  I  ^  ^ 

u 


56  46  59, 

108  16  57 

108  49  37. 

96  6  49- 

80  41  ■ 

90  53   . 

79  48  39- 
24  36  3: 
74  40  I 
65  59  : 

73  44  I! 


5  1+  c  , 
.6,-  3.0 
7  I-  3-0 


9  27  38 
9  38  54 
9  43  41 


3|+. 


30.36 

33.0 

34.0 

30.  J4 

13-8 

3a.3  , 

31. a 

30.16 

33.3 

38.3   i 

30-14 

36.7 

13, 16, 37.  Ore  bisection 

30.11 

38.4 

24-9  1 

36,37.  Three  bisectio 

30.09  '  37. S  35.0 


/ 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORRECTIONS. 


OBJECT 


4; 


MEAN 

THREAD. 


ft).        S. 


lost. 


s. 


Clock. 


IX 

12 

13 
14 

»5 


ii6 

\n 
18 

19 
20 

1 21 

j  22 

'23 

24 

.25 

'26 

!27 

1 28 
,29 

30 


Lync 
Lyrae 

Venus  II,  N. 
Venus,  S. 
Aquilae    . 

Sun  I,  N. 

Sun  II,  S. 
a    Piscis  Aust. 
e    Canis  ?«1ajoris 

Canis  Majoris 

Taylor  2910. 
Geminorum . 
Piazzi  VII.  67. 
Piazzi  VII,  137 
Moon  I,  N.  . 

Moon  II. 
Ursae  Min.,  s,  p 
B.  A,  C.  2659 
Galiia 
Cephei,  s.  p. 

B.  A.C.28i9(r 
B.  A.C.  2819 
B.  A.  C.  29CI  (R 
B.  A.  C   2901 
B.  A.C.  2974 


) 


i2-y.C.  i879,s.P 
Weisse  774  . 
Anonymous 
Uranus  . 
79  Draconis,  s.  p. 


31  ,a    Leonis  (r.)   . 

32  a    Leonis    . 

33  Weisse  (2)  234 

34  ,  y^  Leonis    . 

35  B.  A.C.  3553 

36  226  Cephei,  s.  p. 


37 

i3» 

:39 
40 


/ 
i 
a 


I 


28 


E. 


41 
42 
43 
44 
45 

46 

47 
43 
49 
30 


Leonis 
Cephei,  s.  p. 
Ursae  Maj.  (r.) 
Ursse  Majoris 

B.  A.C.  3822 
Leonis     . 
Crateris  . 
B.  A.  C.  3S90 
Leonis 


Taylor  6 1 70  . 

B.  A.C.  3915 
y    Cephei,  S.  P. 
(/•'  Driiconis,  s.  p. 
ti/^  Draconis,  s.  p. 


9 
5 

9 


32  43.80  +0.16    -+- 
45  29.89  -h  0.06    -+- 

57  24.11  —  0.68  -h 


9 
9 
9 
9 
9 

9 
9 
5 
9 
9 

9 
3 
9 
9 
5 


40  21.12 
42  38.46 
50  50. 1 1 
53  48.08 
3  24.01 


0.60 
0.60 
0.80 
0.78 

0.75 


+ 


7  20.39  —  0.82  4- 

12  46.79  —  0.14  '-»- 

18   5.81  +  1.26  -h 

25  56.23  —  0.82  ^- 

34  27.44  -  o.io  + 


37 
46 


0.31 
12.93 

53  44.57 

9  35.33 
12  53.20 


o.  10 

35.08 

0.21 

0.35 

5.44 


+ 


3 

7 

7 

9 
6 


52  58.18 
36  33.08 

36  45.73 
43  29.39 

5»  M.94 


4.08 

0.44 
0.44 
0.24 

2.51 


4- 

1  + 


2  j  I  49.13 

8  1  12  56.37 

8  ;  13  11.36 

9  '  17  18.81 

5  I  30  0.86 

9  I  42  47.36 

9  45  14.70 


0.27  4- 

0.17  -h 

0.17  4- 

0.45  + 

2.90  4- 

0.28  4- 

1.18  4- 


9 
9 
9 
9 
9 


3  58.89 

7  33  63 

I  '  11.34 

19  3I.83 

21  36.42 


0.84 
0.15 

0.50 
0.90 

0.38 


4- 
4- 
4- 
4- 
4- 


9  25  14.22 

9  I  30  28.98 

2  I  34  13.98 

9  44  3.32 

9  ,  44  5.»2 


1.08 

-h 

0.86 

+ 

3.»7 

+ 

2.88 

4- 

2. 88 

+ 

s. 
1.34 
1.34 

1.32 


9  59  43.64  —  0.22  4-  125 


1.40 
f  .40 
1.50 
2.04 
1.96 

2.04 
2.09 

2.05 
2.06 
2.07 

2.07 
2.o3 
2.09 

2.11 
2.12 


9  40  8.49  —  o  92  -f-  2.15 


2.17 
2.22 
2.22 
2.23 
2.24 


2.35 

2.26 
2.29 
2.27 

2.2q 
2.26 

2.31 


5  I  56  8.19  4-  0.83  4-   2.32 


2.31 

2.38 
2.28 

2.3s 
2.27 

2.35 
2.36 

2.37 
3.76 
3.76 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument.   Refraction. 


n 


o    9  52.20  4- 

5  35  49.42  4- 

61  23  54.18  4- 

61  23  54.18  + 

25     7  52.08  + 


3  50.08 

4  42.92 
4  7.62 
4  19  28 
4  37.61 


f 

4- 
4- 


56  49  50.70  4- 

57  21  50.98  4- 
69     3  51.62  4- 
67  35  49.88  4-   3  47.30  1  + 
64  59  54.10  4-   3  35.12 


3  40.14  .+ 

4  8.14  + 
3  51.61  4- 


69  23  53.18  4- 
>6  35  48.95  + 
330  7  52.15  4- 
69  29  53.58  + 
i3  7  51.75  + 

13  24  .   . 

307  45  48.20  -I- 

21  9  49.82  4- 

33  27  51.68  4- 

296  II  50.30  4- 


4 

5 
3 
3 

4 


9.17 

3  03 

22.62 

24.37 
14.92 


+ 
4- 


5  9.50 

4  46.41 

5  21.56 
4  8.70 


4- 
4- 


202  9 
337  41 
147  9 


49.25 
51.42 

49.98 


32  39  50.88 
75  27  51.65 


+ 
+ 
+ 
4- 
•f 


298  55  51.62  + 
40  29  50.22  + 
40  29  50.22  4- 
24  19  49.02  4- 

291  59  51.02  + 


153 
26 

18 

18 

4» 


35  47.75 
13  47.12 

51.52 
51.52 
51.80 


19 
19 
49 


4- 
4- 


4- 


3 
4 

5 
5 
4 

4 

3 

5 
4 
3 

5 
5 
4 
5 

4 


48.91 

33.25 
1-77 

17.84 
3.36 

58.98 
51.  II 
48.23 
12.78 
36.12 

0.06 

24.26 

21.44 

49.19 
16.63 


+ 

+ 


+ 
4- 
—    2 


-I- 
+ 


294  27  50.42  4- 

27  37  54.08  4- 

284  25  47.98  4- 

203  25  51.18  + 

33L  23  52.18  4- 

70  27  55.62  4- 

17  37  5'. 52  -f 

52  55  52.85  4- 

74  9  4962  4- 

3S  15  51.98  4- 

82  59  49.35  + 

71  39  51.52  4- 
2Q5  47  49-85  + 
291  3  48.05  4- 
291     3  48.05   4- 


3  45.02 

3  38  32 
5     4.7» 

4  43.57 

5  37.30 

4  52.53 
3  49-38 
3  17.67 
3  32.38 

5  12.81 


3 
4 
4 
4 

5 


21.78 

4.71 
54.67 
39 .  68 

8.66 


+ 

4- 
4- 

1  + 

4- 
'4- 


0.2 

6.0 

I    50.4 

I    50.4 

28.4 

I  30.8 

1  32.6 

2  31.0 

2   24.7 
2      8.2 

2   39.0 
18.0 

34.4 
2   39.9 

14. 1 


1  17.2 
23.4 

39.9 

2  1.3 

24.6 
24.6 

38  7 
38.7 

3  49-5 


I  48.2 
51.6 
51.6 

27.4 
28.0 


29.9 

29.9 
20. 1 

20.1 
54.2 

2  If. 9 
31.8 

3  50.1 
26.4 
26.4 

2  50.0 
19.4 

I  20.3 

3  31.6 
43-0 


7 

3 

2 
2 
2 


47.2 
2.0 
4.6 

36.7 
36.7 


APPARENT 

- 

ineous 
tion. 

RIGHT 

; 

5« 

ASCENSION. 

« 

Miscf 
Con 

h.  m. 

s. 

s. 

18  32 

45.26 

— 

O.OI 

18  45 

31.26 

4- 

0.01 

18  57 

24.75 

0.42 

•           •           «           « 

18  59  44.74 

4- 

■          • 

0.18 

20  40 

21.92 

«          • 

20  42 

39,26 

•          • 

22  50 

50.81 

-1- 

0.01 

6  53  49- 32 

0.07 

7     3 

25.29 

0.02 

7     7 

21.61 

— 

1.82 

7  12 

48.69 

0.09 

7  18 

9.12 

— 

0.19 

7  25 

57.47 

— 

1.64 

7  34  29.41 

+  77.63  1 

7  37 

2.28 

— 

75.24 

19  45 

39.93 

4- 

0.47 

7  53 

46.45 

— 

2.16 

8     9  37.09 

•            • 

20  12 

•           • 

49.88 

•          • 

2.15 

«            • 

•  • 

•  • 

•  • 

8  40 

•  * 

■           • 

•  • 

9.72 

•  • 

•  • 

1.84 

20  52 

56.27 

+ 

0.09 

9  36 

39.86 

— 

1.86 

9  36  47.51 

1.86 

9  43 

31.38 

«          « 

21   51 

14.67 

4- 

0.22 

10     I 

• 
51.12 

^^ 

•           • 

0.13 

10  12 

58.46 

— 

2.12 

10  13 

13.45 

— 

O.OI 

10  17 

20.63 

^ 

1.76 

22  30 

0.25 

4- 

O.ll 

10  42 

49.38 

4- 

0.07 

22  45 

15.21 

4- 

0.34 

•            • 

10  56 

•           • 

11.34 

«              • 

0.08 

II     4 

0.38 

— 

1.43 

II     7 

35.81 

O.IO 

II    13 

1309  1  + 

0.06 

II   19 

33.28 

— 

1.36 

II    21 

38.39 

4- 

0.05 

II    25 

'5-49 

^ 

1.33 

II    30   30  48 

— 

1.32 

23  34 

13.18 

4- 

0.48 

17  44 

4.20 

— 

0. 16 

17  44 

6.00 

+ 

336 

APPARENT 


1° 

NORTH-POLAR      S  v 
DISTANCE.  §  g 

M    O 

2" 


~ 

-    1 

01            tl 

1 

51    20      3.7 

56   46   59.5 

112    36    13.4 

112   36   25.1 

76   19    19.3 

4- 

0.9. 

I.r 

*    • 

T.8 

108      1    22.8 
108   33    52.9 
120   16   35.4 

118  48  23.1 

116   II    58.6 

4- 

-h 

i4- 
1 

m         m 

2.1 

1.5 

3.1 

120  37     2.6 
67  47  31.2 

1  + 

0.6 

1. 8' 

21    17      1.6   '—    o.ll 

120  42  19. 1  '—  0.4 
64  18  42.0 


358  56  1.7  4-  1.7 
72  21  20.8  4-  0.6 
84  40  14.3    ,—    2.9 

347  20  18.9     4-   2.8 

28  52  18.4  '4-  2.6 

28  52  21.3  '4-  2.6 

83  52  8.1     —  0.8 

83  52  8.6  |-  0,8 

126  42  5.7     4.  0.7. 


350  5  23.6 
91  40  54.1 
91  42  51.2 

75  30  50.4 
343     7  20.3 

77  26     3.3 

77  26     2.5 

69  30  54.3 
69  32  22.0 

93     I  23.8 

345  35  41.7 

78  48  25.4 

335  33  23.8 
27  35  20.0 
27  35  24.3 


121  4t  59.4 

68  48  21.5 

104     6 

125  23 


No.i 

Barom. 
in. 

At. 
iher. 

0 

Ex. 

Ther. 

1 

0     1 

I    ; 

30.04. 

32.8 

32.7  ' 

5  , 

30.04 

34.6 

34.8 

7  > 

30.02 

40.0 

41.6 

8  . 

29.99 

48.6 

51.8 

9 

30.13 

3Q.2 

38.9 

15 

3«J.i5 

38.6 

37.4 

22  1 

30.16 

38.1 

37.3 

28  , 

30.19 

37.4 

36.3 

29 

30.19 

•37.4 

36.3 

36 

3 -'.2 1 

36.6 

35.4  1 

48  1 

30.23 

35.4 

33.9  ' 

For  sttmniary  of  the  eUtucnts  of  reduction  see  pa^e  3. 


No.  I  Parallax.    Semi-diam. 


86  28 

»34  17 
122  53 

346  57 
342  12 
342  12 


Defective 
Illumination. 


52.0 
14.8 
9.0 


19.5 
19.4 
I.I 
12.2 
41.2 


+  2.6 

-  3.2 

-  3.2. 

-  0.21 

+  2.7 

I 

+   1.91 
+    I.I 

-  7.7' 
4-   2.4 

-  4.5' 

4-   2.5 
+   2.4 

-I-    1.3' 

-  2.8 

4-    1.5 


4- 

+ 


0.5 
1.2. 

1.5 

1.31 
».4 


4-    3.4' 

H  0.6 

-   0.3I 

+    3.5 
4-22.8 


Sum. 


1. 


18,29,37.  Four  bisections. 
15,  17.  Three  bisections. 
36,  48.  One  bisection. 


ZENITH-POINT  CORK. 

No.  I  to  8  4-  53-77 
No,  9  to  48  4-  53.67 
No.  49  to  50  4-  55.61 


3 

4 
6 

7 

15 
29 


*• 


5.2 
5.2 
7.5  . 
7.5 
13  47.8  I 
0.2  I 


4-  5.9 

-  5.9 
4-  16   15.0 

—  16   15.1 

4-  16  44.4 


+  0.7 

—  II. o 

+  16    7.5 

—  16  22.6 
+  2  56.6 

—  0.2 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


B 
Z 


I 

2 

3 
4 

5 


i 
8 

9 

lO 


OBJECT. 


MEAN 


S   I  THREAD. 


CORRECTIONS. 


Inst 


a  Orionis  . 
B.  A.  C.  1939  (r 
B.  A.  C.  1939 

6  Ursae  Min.,  s.  p 
B.  A.  C.  2098 

B.  A.C.2117 
B.  A,  C.  2179 
B.  A.  C.  2195 

51  Cephei    . 

e  Canis  Majoris 


m.     s. 


): 


11  Weisse  (2)  1656 

12  I  (5  Canis  Majoris 
13,      Taylor  2910. 

14  d  Geminorum. 

15  ,  qi  Geminorum. 

16 '  a^  Geminorum. 

17  I  a  Canis  Minoris 

18  I  fi  Geminorum. 

19  :       B.  A.  C.  26o9(r 

20  i       B.  A.  C.  2609 


Gallia 

B.  A.  C.  2820 
Lacaille  3373 
B.  A.  C.  2877 
B.  A.  C.  2933 

Moon  I,  N.  . 

Moon  II. 
n  Lyrae. 
0  Lyrae.     .     . 

B.  A.  C.  6487 


^  AquilsB   . 

Venus  II,  N 

Venus  S. 

6  Draconis 

6  Aquilae   . 


21  i 

22  I 
231 

24 

25' 

I 

26' 

28' 
29  I 
30 

32 

331 
34, 

35  I 

36  I 

38' 

391 
40 1 

4.1 
42  i 
43! 
44 

45  i 

i 

46  y  Eridani 

47  siTauri 

48  i  53  Tauri 

49  62>  Tauri 
50 ,62*  Tauri 


B.  A.  C.  6690 
y  Aquilae   . 
a  Aquilae   . 

Sun  I,  S. 

Sun  II,  N. 

C  Pegasi    . 
a  Andromedac 
y  Pegasi    . 
7  Tauri 
^  Persei 


9  ,  48  29.14 


8 
8 

9 
9 
9 
9 
9 

5 

9 

9 

9 
6 


II  44.60 
21  49.69 

24  45.57 
32  50.66 

35  44.78 
42  32.21 

53  46.52 

56     8.75 

3  22.34 

7  18.74 

T2  45.13 

26  43.29 


s. 
0.43 


5  I  26  43.69 
9  32  50.22 
9  i  37  45.86 


I 


9 
9 
5 
5 
9 

9 
9 
9 
9 
9 

9 
9 


8  41.97 
18  43.24 
26  32.57 
26  51.27 
34  38.76 


41 
43 


21.04 

51.47 
32  40.77 
45  26.84 

53  57.50 

59  40.60 
8  6.92 


—  10.78 

—  i.ii 

—  I.II 

—  1.04 

—  1.04 
+  12.22 

—  0.89 

—  0.19 

—  0.85 

—  0.92 

—  0.25 

—  O.II 

—  O.II 

—  0.46 

—  0.17 


5  12  22.09 

8  19  13.10 

1 

9  I  25  40.23 

9  ,  40  19.79 
9  44  42.07 

5  I  48  33. c8 
9  50  49.76 

I 

7  35  14.64 

9   I  56.59 
9   6  49.40 

6  I  40  6.66 
9  46  20.26 

9  52  14.26 

9  II  2.89 

9  12  7.56 

6  16  29.22 

5  16  31.22 


—  0.46 

—  1.05 

—  1.06 

—  1.06 

—  1. 01 

—  0.26 

—  0.26 
4-  0.06 

—  0.03 

—  0.27 

—  0.28 

—  0.69 


+  1.05 

—  0.40 

—  o.io 

—  0.31 

—  0.32 

—  0.61 

—  0.61 

—  0.26 

—  0,03 

—  0.21 

—  0.14 

—  0.03 

—  0.58 

—  0.17 

—  0.18 

—  0.14 

—  0.14 


Clock. 


s. 

3.76 


+ 


-h 
-f- 

4- 

-+- 
+ 


4- 
-f- 
4- 
4- 


4- 
4- 
4- 

4- 
4- 


4- 
4- 

+ 
4- 
4- 
4- 
4- 


f 
4- 

4- 
4- 
4- 
4- 


3.78 
3.79 

3-79 
3.80 

3.80 

3  81 

3.70 

3.82 
3.73 
3.83 
3.86 

3.84 

3.88 
3.96 
3.93 


3.88 
3.89 
3.89 
3.89 
3.90 

3.91 

3.91 
4.52 

4.52 

4.45 

4.39 

4.47 


4.47 
4.46 

4.48 
4.49 
4.43 

4.57 
4.57 

4.68 
4.81 
4.71 
4.99 
5.05 

4.94 

5.06 

5.07 
5.08 
5.08 


ZENITH  DIST.  I 
SOUTH,         I 
FRO.M  CIRCLES. 


CORRECTIONS. 


Instrument.   Refraction, 


31  25  52.72  + 
161     9  46.22  -h 

18  39  38.12 
305  27  45.60 

79  41  51.52I4- 

79  41  51.52J-H 
76  47  48.08 '4- 
76  47  48.08,4- 
311  35  39.88,4- 
67  35  49-88  4- 

II  47  42.95  + 
64  59  56.92  + 
69  23  51.22  4- 
16  35  ^9-52  4- 
6  39  49.12  4- 

6  39  49.12  14- 

33  15  49.42 '-I- 

10  29  51.25 |4- 

188  5  ;  44.9214- 

350  55  44.70  !4- 


33  13  51.00 

76  37  51.55 

77  23  51.90 
77  23  51.90 
74  55  51.05 


17 

17 

o 

5 
23 

25 
61 

61 

33« 
35 


39 

24 

9 

35 
53 

7 

13 
«3 

23 
55 


50.62 

•    • 

49.62 
47.52 
47.65 

48.38 
46.92 
46.92 

45.35 
48.60 


4- 
4- 
4- 
4- 


4 
4- 
4- 

-I- 
4- 

-H 
+ 
4- 


IJ  5  4758  4- 
28  29  51. 40 
30  15  49.08 
56  49  52.90  4- 

56  17  53.42  + 

1 

28  37  45.40  14- 
10  25  46.3814- 
24  17  17. 75  4- 
15  5  43.18  4- 
7  17  45.85 i4- 

52  39  48.62  4- 
17  31  47-62  -4- 
17  57  46.82I4- 
14  47  46.68  4- 
14  47  46.68  I4- 


fi 


I 


4  10. II  4- 

5  25.44  |-. 

5  11.78  :+ 

3  31.88  I- 
40.82 


6  8.02 
4  16.59 
4  20.88 
4  55.05 

3  45.73 

4  46.33 

3  31-33 

4  8. II 

5  2.63 
4  '9.41 


4- 

4- 
■h 

4- 


4 
4 
4 

5 
5 


16.66 

49.53 

17.37 

25.13 

6.76 


6  36.47 
5  1-78 
i  8.22 
4  16.53 
4  34.78 


4- 
4 
4- 
4- 
4- 

4- 
4- 
4- 
4- 


+   3   42.40 


-H 
4- 
4- 


3 
4 

5 

4 
3 
3 
3 
5 

5 
4 
4 
4 

3 

4 
2 

5 
4 
4 

4 
4 
4 
4 

4 


51.23 

4S.54 
28.44 

40.50 

35.87 
50.64 

59.65 
1.18 


4- 
4- 


1  + 
4- 

4- 
4- 


43.44    + 
32.68  1+ 

44.68    4- 

4.40  i4- 

35.29  ,4- 


0.40 
55.66 

25.49 

5.39 

3».64 

5-52 
45.50 
48.18 
28.83 


1  + 
4- 

i 
I 

|4- 
4- 

14- 
4- 


39.73   .+ 


3arom. 

At. 
Ther. 

0 

Ex. 
Ther, 

• 
in. 

0 

30.24 

34.0 

31.5 

30.22 

33  0 

30.0 

30.20 

35.2 

34.0 

30  17 

40  3 

i  40.5 

30.21 

63.5 

J8.5 

30.20 

49  5 

50.9 

/'or  summary  of  the  elements  of  reduction  see  page  3. 


I 

5 

5 
4 
4 
I 
2 


37.4 
20.7 

20.7 
25.4 

25.7 

28.5 
16.6 
16.6 

8.6 
27.7 


12.8 
2  10.7 

2  41.9 
18.3 

7.2 

7.2 

40.2 

II. 4 

9-7 

9.7 

40.2 
4  14.2 
4  29.4 
4  29.5 

3  45.1 

19.6 

•  • 

0.2 

6.0 

27.0 


28.5 

49.9 
50.0 

32.9 
43-9 


II. 9 

32.8 

35.2 

I  31.5 
I   29.6 

32.2 
10.8 
26  6 
16.2 
7.7 

I  18.6 
19.0 
19.6 

15.9 
16.0 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.  s. 


22  o 

00  O 


S, 


18  II  37.60  4-  0.18 
6  21  52.37  —  1.84 


6  24  48.25 

6  32  53.42 

6  35  47.54 
6  42  48.24 

6  53  49.44 


6 

7 
7 
7 
7 


56  12.38 

3  25.31 

7  21.65 

12  48.71 

26  47.02 


1.84 
1.82 
1.83 

0.35 
0.06 

2.20 
0.04 
1.82 
o  07 

2.43 


7  26  47.42  |4-  0.26 
7  32  53.61  —  0.21 
7  37  49.55  !-  0.09 


8  8  45.39  ;    .    . 

8  18  46.08  I—  1.87 
8  26  35.40  —  1.87 
8  26  54.10  I—  1.87 
8  34  41.65  ,-  1.85 

8  41  24.69  14-65.23 
8  43  55.12  1-65.20 
8  32  45.26  |—  0.06 
8  45  31.25  —  0.04 
8  54  1.68  4-  0.72 

• 

8  59  44.78  4-  0.18 

9  8  10.70  —  0.42 


12  27.61 
19  17.18 


9  25  44.31 
9  40  23.98 

9  44  46.25 

20  48  37.04 

20  50  53.72 


22  35  19.05 
o  2  1.32 
o  6  53-95 
3  40  11.49 
3  46  25.22 


I—  0.07 

4-  0.09 

+  1.04 

4-  0.04 

-f-  O.II 


3 
4 
4 
4 
4 


18.68 
7.78 

12.45 
16  34.16 
16  36.16 


52 
u 
12 


4-  0.08 

—  0.02 
1+  0.06 

—  0.01 

—  0.04 

-I-  0.09 

—  1.23 

—  1.24 

—  1.28 

—  1.28 


APPARENT 

NORTH-POLAR 

DISTANCE. 


1/. 

9 


n 


82  37  1.4 
69  51  30.2 
69  51  31.8 

356  36  13.3 
130  54  19.2 


II 


tt 


4- 

4- 


3.8 

h.o 
8.0 

3.3 
2.5 


130  59  49-2  -  2.4 
128  2  42.5  :—  a.o 
128  2  46.8  |~  1.9 


2  45  47.5 
118  48  24.5 

62  59  3.3 
116  12  O.I 
120  37   2.4 

67  47  31.7 
57  50  36.9 

57  50  34.2 
84  27  40.4 
61  40  41.2 

42  7  1.5 
42  7  3.0 


84 
127 
128 
128 
126 


27 
53 
38 
38 
10 


28.9 
28.7 

50.7 
59.1 
32.1 


68  50  13.8 

•  •    •    • 

51  20  2.2 

56  47  0.3 

75  6  4.3 

76  19  18.6 
112  25  33.9 
112  25  48.8 

22  33  33.3 


4-  0.8 

4-  2.6 

4-  6.3 

-+-  4.3 

--  0.9 

-»-  2.3 

+  4.9 

4-  1.9 

4-  I.o 

4-  3-2 

4-  5.1 

+  5.1 


4- 
4- 
4- 


2.8 

o.a 
0.3 
0.3 
0.3 


-  2.9 

—  0.8 
-14.5 

4-  0.8 


4-  0.3 


87  7  54.9  -  0.6 


62  18  4.1 

79  41  18. I 

81  27  30.2 

108  I  50.0 

107  29  19.5 


-13.7 

I4-  0.4 
4-  0.5 


79  48 

61  35 

75  30 

06  16 

58  28 

103  51 

68  43 

69  9 
65  58 
65  59 


39-2 
14.0 
1.0 
26.0 
46.4 

33.9 
13.3 
15.8 
52.6 
3.6 


14- 


1+ 
4- 


i.o 
3.6 
4.0 
2.1 
I.I 


4-  0.3 
4-11.2 
4-11.0 
4-12.0 
4-12.0 


30.21 


42.5 


40.0 


4,  9,  26.  Three  bisections. 


ZENITH-POINT  CORR. 

No.  4  to  27  4-  55.61 
No.  28  to  43  +  53-42 
No.  44  to  50  4-  54.56 


No. 

1 
Parallax. 

-18  30.3 
-         5.2 

'-    7.5 
7.4 

Semi-diam. 

\ 

1 

Defective 
Illumination. 

26 

32 

33 

39 
40 

1 

'        "     t 
4-   16  46.8 

4-            7.5  ' 

7.5 
-   16  15.2 

4-   16  15.2  j 

« 

. 

4- 

• 
• 

n 

O.I 

Sum. 


»/ 


—  I 

4- 


43.5 
2.3 

—  12.6 

—  16  22.7 
4-  16  7.8 


8 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1        i 

CORRECTIONS. 

j 

CORRECTIONS. 

llaneous 
ection. 

2 

DATE        ^j 
AND         US 

OBJECT. 

^          MEAN 

. 

ZENITH  LUST. 
SOUTH, 

APPARENT 
RIGHT 

APPARENT          C 
NORTH-POLAR!   = 

OBS'R. 

i 

J 

1   S       THREAD. 

.c                          Inst. 

Clock. 

FROM  ciRci.KS  :  ,„3,r„„ent.  Refraction. 

ASCENSION. 

M    0 

DISTANCE.      '     8 

2 

,  m.     s.              s. 

s. 

0        /              n                       in                        1            It 

h.  m,     s. 

s'-^ 

0             t 

1877. 

i 

1 

s. 

II 

Jan.  29  .    I         Anonymous 

■    8  ;  34     3-37  -  0-i6 

+ 

5.T3 

16  51   48.05   4-   3   52.32    4-        18.3 

4  34     8.34 

1.38 

68     2  19.9    +1 

F. 

2   e    Ursx  Min.,  s.  i' 

.    5      53  31.59  -  4.90 

+ 

5.20 

301     5  47.20  +    3  18.99    -    1   39.4 

16  58  31.89 

^^^ 

0.20 

352  13  48.0   + 

3 

a    Auriga:   . 

.    9       7  32.68  +  0.23 

^- 

5.35 

352  57  44. 48   +   3  31.48    -         7.4 

5     7  38.13 

^" 

0.14 

44     7  29.8    + 

4 

6    Orionis. 

.    9     25  40.22  —  0.42 

4- 

5.14 

39  II  48.52,+  4  28.18    4-       49.4 

5  25  45.08 

+ 

O.II 

90  23  27.3  ,+ 

S. 

5   /i    Herciilis 

.    8     41  32.05  —  0.20 

-h 

6.33 

II      I  48.32   -j-   4  20.42    4-       12. 1 

17  41  38.15 

+ 

O.OI 

62  12  42.0    + 

6 

y    Draconis  (r.) 

•           • 

192  31   53.95   -f-  4     6.67    4        13.7 

•           •           •           • 

•            • 

38  30     6.9   - 

i    7! 

y    Draconis 

■         •                •           •           • 

•           • 

347   19  46.92   -H   4   13.46  —       13.7 

•           •           •           • 

•            • 

38  30     7.9    + 

8    6    Ursae  Minoris 

.    4  '   II  21.00  4-10.44 

+ 

6.32 

312   14     .      .  ^             .      .               .      . 

18  II  37.76 

+ 

o.o3 

•            •            •           • 

. 

9  ]  a    Lyrae  . 

.        9     ;      32      38.99      +      O.IO 

-h 

6  28 

0     9  54.78  4-   3  4929    4-         0.2 

18  32  45.42 

+ 

0.08 

51  20     5.5    +  ( 

10 

1 

3   Lyrae . 

.    9     45  25.07  —  0.08 

4- 

6.36 

5  35  49.80  4-  4  44.52    +         6.1 

18  45  31.32 

+ 

■    O.OI 

56  47     1.6    +  ( 

II 

^    Aquilae    . 

•    9     59  38.76  -  0.36 

-h 

6.33 

25     7  5925   4-   4  30.90    +        28.7 

18  59  44.74 

+ 

0.12 

76  19  20.1    +  ' 

12 

Venus  1,  S.  . 

.    6      13  26.85   —  0.80 

+ 

6.35 

61     8     1 .98   4-   3   16.17     4    I    50.0 

19  13  32.40 

+ 

0.33 

112  19  29.4 

13         Venus  11,  N. 

•    5      13  27.58  —  U.80 

4- 

6.35 

61    8    1.98  +  3    4.74  ;4-  I  50.0 

19  13  33.13 

— 

-  0.40 

112  19  17.9 

30 

14        Sun  I,  N. 

•    9      52  3701   —  0.71 

+ 

6.40 

55  59  51.48   4-    5     8.31   '+    I   28.5 

20  52  42.70 

•          • 

107  12  49.5 

!'5 

Sun  II,  S. 

•    9      54  53.76  -  0.71 

4- 

6.40 

56  31   50.18;+    5  37.26    +    I   30.3 

20  54  59-45 

•          « 

107  45  18.9 

16 

f    Pegasi     . 

.    9  ;  38     1.99  -  0.37 

4- 

6.36 

29  29  57.68    +    4  33.48    +        33.6 

21   38     8.04 

+ 

0.06 

80  41  26.0   +  . 

;i7 

a    Aquarii   . 

.    9  1  59  21.48  —  0.50 

4- 

642 

39  43  59-35,+   3  58.19    +       49-2 

21   59  27.41 

+ 

0.03 

90  55     7.9   +  ' 

;  iS    (    Pegasi     . 

•    9  '  35   12.90  —  0.35 

4- 

6.51 

28  37  53.20  +    3  56.13    +       32.4 

22  35  19.00 

+ 

0.03 

79  48  42.9  +  . 

j  19  i       B.  A.C.8o32(R. 

) 

•           • 

168  27  55.48   +   3  38.71     -       12. c 

•           •           •           • 

•          • 

62  34  59-0   f  ! 

20 

B.  A.C.  8032 

•           • 

II  23  59.95   4-  4  27.64    4-       12.0 

*           •           •           • 

«          • 

62  35    0.8   +  : 

21 

B.  A.  C.  I536(R. 

) 

•           • 

201   17  49.80  4-  4     6.14    4-       23.7 

•           •           •           • 

•          • 

29  44     1.6  +2 

22 

B.  A.C.  1536 

•           • 

338  33  54.82  +    »  14.04    -       23.7 

•           •           •           • 

•          • 

29  44    6.4   +2 

23   ^  Orionis  .      . 

.9       8  32.68  —  0.61 

4- 

7.01 

47     7  58.22  4-   5   16.75    +    I     5-5 

5     8  39.14 

4 

•  0.06 

98  20  41.7  1+  ( 

!24 

B.  A.  C.  1650 

.    9      12  58.33  -  0.97 

+ 

7.07 

73  45  56.30  4-   5  20.18    +    3  26.9 

5  13     4.43 

1.56 

125     1     4.6  - 

25 

^   Tauri      .      . 

•    9 

18  25.79  —  0.14 

• 

-h 

7.11 

10  17  52.50  +   5   19.06    4-       II. I 

5  18  32.73 

_ 

■  0.02 

61  29  43-9   + 

26 

6   Orionis  . 

.    9  '  25  38.34  -  0.52 

4- 

7.11 

39  II   54.05   4-  4  23.80    4-       49-6 

5  25  44.90 

— 

•  0.06 

90  23  28.6   + 

27 

B.  A.  C.  1781 

.    9      32     8.62   -    1. 01 

4- 

7.09 

73  53  56.0814-  4  41.85    +  3  38.7 

5  32  14.70 

— 

■  1.62 

125     8  37.8   - 

28 

B.  A.  C.  1825 

•    9 

39  22.16  —    1.09, 

+ 

7.10 

78     9  59.58    +  6  43.58    +   4  45.9 

5  39  28.17 

— 

■  1.69 

129  27  50.3   — 

29'       B.  A.  C.  1842 

•1  9 

41  16.34  —  1.09 

+ 

7.10 

78     9  59.58  +   0  47.71     +       43.6 

5  41  22.35 

— 

■  1.69 

129  21   52.1    - 

30, 

B.  A.C.  1889 

.    9     48   17.18  —    1.05 

+ 

7. II 

76  23  56.30  +    5     9.00    4-  4     8.3 

5  48  23.24 

■  1.69 

127  39  34.8   - 

31 

B.  A.C.  I939(R. 

)    . 

■           • 

161     9  59.82  +   5   11.69    —       20.6 

■           •           •           • 

•          • 

69  51  30.3   + 

:  32          B.  A.  C.  1939 

1         • 

•           • 

18  39  57.05    +   4  52.14    +        20.6 

•                a               •               • 

•          • 

69  51  31.0  i+ 

',  33  1       Piazzi  VI,  12 

•    9        3  59.58  -    I. II 

+ 

7.12 

80  51   56.35    +    3  49-91     +   6     6.3 

6     4     5.59 

^~' 

■1.78 

132     8  13.8   - 

34   6    Ursae  Min.,  s.  v 

.    5      II  42.64  —11.88 

4- 

7.13 

305  27  54-45    +   3  21.90    —    I   25.2 

18  II  37.89 

+ 

■   O.II 

356  36  12.4   +  . 

35'       B.  A.C.  2098 

9      21  46. 17—   I. 12 

4- 

7.14 

79  41   57.00  +        33.38    4-   5  25.3 

6  21   52.19 

— 

.  T.8I 

130  54  16.9  -  ; 

36        B.  A.  C.  21 1 7 

.     9       24    41.94    -    ».I2 

4- 

7.14 

79  41   5700  -+   5  59.36    +    5  28.1 

6  24  47.96 

— 

-1.82 

1 

130  59  45.7   -  ! 

37 

B.  A.C.  2153 

.     9   '    28    58.04    —    1.07 

4- 

7.14 

77   15  57.15  +   5   »o.46    4-  4  26.2 

6  29    4 . II 

— 

-1.80 

128  31   55.0  -  I 

38 

B.  A.  C.  2179 

.     9       32   47.07    —    106 

+ 

7.15 

76  47  55.<jO   +   4     5-03    +4  16.4 

6  32  53.16 

— 

•1.80 

128     2  38.5   -  \ 

39         B.  A  C.  2195 

•    9 

35  41.31  -   i-o6 

+ 

7.15 

76  47  55.90  +-  4   10.17    +   4  16.6 

6  35  47.40 

1  __ 

-  1. 81 

128     2  43-9  i-  ! 

40 

i 

B.  A.  C.  2225 

•    9 

41   54.79   -   J.05 

4- 

7.16 

76  27  54.48   +        17.79    +  4     9.3 

6  42     0.90 

^^ 

-  1.82 

127  38  42.8  !-  ! 

41 

B,  A.C.  2231 

•    5      43     4.75  -   >.05 

+ 

7.16 

76  27  54.48  +   9  16.47    4-  4  12.0 

6  43  10.86 

1  — 

1.82 

127  47  44.2   -  1 

142 

e    Canis  Majoris 

.    9      53  4304  -  0.90 

4- 

7.18 

67  35  59- "2  4-  3  35.35    +  2  27.9 

6  53  49.31 

1 

■  0.06 

118  48  23.6  :+ 

'43 

d   Canis  Majoris 

•    9 

3  18.94  -   0.86 

4- 

7.14 

65     0     1.62  +   3  23.63    +   2   10.8 

7     3  25.26 

— 

-   O.OI 

116  II  57.2   + 

,44   (5^  Gcminorum. 

.    6 

12  41.63 ,—  0.23 

+ 

7.20 

16  35  51.58  +   5     6.00    4-       18.3 

7  12  48.60 

— 

-  2.16 

67  47  37.1    + 

45  1  6^  Geminorum. 

.    5      12  41.74  -  0  23 

4- 

7.23 

16  35  51.58   +    5     0.24    +       18.3 

7   12  48.71 

— 

•  0.07 

67  47  31.3  :+ 

'46'       B.  A.C.  2523 

.    9      32  44.68  —    I. 01 

-h 

7.24 

73  27  57.35  +  3  52.20    +   3  24.5 

7  32  50.91 

— 

•  1.85 

124  41  35.3   - 

47 

B.  A.C.  2543 

•    5      35     2.95   -   1.07 

4- 

7.24 

76  45  53.30   +    5     6.43    4-  4  16.9 

7  35     9.12 

.— 

-  1.88 

12S     I  37.8   - 

48 

B.  A.  C.  2546 

•    5  ,  35  23.19  —   1.07 

4- 

7.24 

76  45  5330  +   2  13.10    +  4  15.9 

7  35  29.36 

1 

-  1.88 

127  58  43.5  1- 

49 

B.  A.  C.  2604 

.    9     43  51-94  -   1.12 

4- 

7.26 

79     3  54.00  -t-   5  23.09  1+   5   10.5 

7  43  58.08 

— 

-  1.90 

130  20  48.8   - 

50         B.  A.  C.  2614 

_ 

.    9     AA  ^7.76  -   1. 12 
For  summary  of  the  ei 

4- 

7.26 

79     3  54.00  +  8     7.97    +    5   11.8 

7  45     3.90 
X.     Semi-diam 

1. 

-  1.90 

130  23  35.0   - 

1 

No. 

Barom. 

At.       Ex. 
Ther.    Ther. 

His  of  reduction  see  fni^e  3.                 No.    Paralla 

Def< 
Illumi 

r^'^'Y®            Sam. 
ination.          ^ 

4 

in. 
30.22 

0 
'  40.0     35.8 

12    -         5 

t              1       II 
.1      —          5.8 

# 
+ 

0.1        —       n 

5 

30.38 

31.2     30.3 

13    -         5 

.1      +           5.8 

■ 

+       y 

10 

30.41 

34.5      34-2 

ZENITH-POINT  CORR.                    14     —           7 

.4      +    «6  14.7 

• 

4-  16  ■ 

14 

30.41 

42.6  ,  45.6 

15-7 

.5  1  -   16  14.: 

1 

• 

:  —  16  I 

17 

30.42 

47.3     49.8 

2.  Five  bisections. 

No.    I  to    4  4-  54.56            i 

' 

20 

30.44  i  52.0     50.0 

[0, 18.  Four  bisections. 

No.    5  to  20  4-  54.21 

32 

30.46  1  41.2     38.1 

34.  Three  bisections. 

No.  21  to  50  4-  53.68 

32 

30.46 

39.8      36.4 

48.  One  bisection. 

42 

30.46 

37.2 

33.8  ' 

1 

I 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORRECTIONS. 


TE 

• 

CD 

JS 

>*R. 

S 

s 

Z. 

77. 

.  30 

1 

» 

). 

a 

OBJECT. 


w 


^  I       MKA.V 
8      Til  R  RAD. 


Inst. 


Clock. 


3 

4 
5 

6 

7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

«9 
20 


B.  A.  C.  2634 
B.  A.  C.  2659 
Gallia  .  . 
B  A.  C.  2795 
B.  A.  C.  2820 

B.  A.  C.  2890 
B.  A.  C.  2933 
B.  A.  C.  2974 
B.  A.  C.  3012 
B,  A.  C.  3081 

B.A.C  3I46(R 
B.  A.  C.  3146 
a  Hydrs    . 
B.  A.  C.  3262 
Piazzi  IX,  142 

r  Leonis    . 
Uranus  . 
Weisse  (2)  1047 
Weisse  (2)  1158 

a  Leonis    .     . 


) 


E. 


21  32  Ursae  Maj.  (R.) 

22  32  Ursie  Majoris 

23  >*  Leonis    .     . 

24  B.  A.C.  3652(r 

25  B.  A.  C.  3652 

26  Moon  II,  S.  . 

27  .      B.  A.  C.  3763 
i  28  «f  Leonis  (r.)   . 

29  6  Leonis    .     . 

.30  y  Draconis(R.) 


31  y  Draconis 

32  d  Urs»  Minoris 
j  33  a  Lyrac .     .     . 

>  34        B.  A.  C.  6491 

35  C  AquilsB    .     . 

36  Venus  II,  S. 

:  37        Venus  N.     . 

38  Sun  I,  S.      . 

39  Sun  II,  N.   . 
;40  a  Cephci    .     . 

b.  3    41  }'  Geminorum. 

S.       42  a  Canis  Majoris 

;  43  5 '  Cephci    .     . 

'  44  .  d  Canis  Majoris 

'45  ■  d  Geminorum. 

46  B.  A.  C.  2523 

47  B.  A.  C.  2543 
1 48        B.  A.  C.  2546 

49  B.  A.C. 2609 (r 

50  B.  A.  C.  2609 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


m.     s. 
47  55.04, 
53  39.48 
6  56.70! 

13  52.^^3 

18  39.76 

I 

29    0.03 

34  35.30 
40  3.37 
45     9-41 

55  25.58 


s. 
1.12 


—  0.31    4- 


0.45 
1.04 
1.07 

i.o3 
1.04 
1.05 
i.oc; 

I   13 


I 


I 
+ 

■+- 
+ 


s. 

7.27 
7.28 
7.30 
7.32 
7.33 

7.35 
7.36 
7.37 
7.38 
7.40 


9 
9 
9 

9 
9 
9 
9 
9 


8 


9 
9 


21  27.74 
26  11.90 

31  47.63 

38  47-o6 

42  54.77 
50  10.66 

55  30.93 
I  44.14 


0.62  1+ 

0.94    + 
0.96    -H 


0.22 
0.36 
0.32 

0.33 


-  0.38  i-h 


7.44 
7.45 

7-47 

7.52 

7.49 
7.50 

7.51 
7.51 


I 


13     6.3 


43  »5.68 
53  20.51 


-  0.28    +     7.51 


0.44    + 
0.99    + 

•   I 


•  • 


7.60 
7.62 


6 

9 
9 
9 


II  20.40 

32  37. 5» 
54  11.88 

59  37.30 


14- 


9.63  + 

0.04  + 

0.06  + 

0.30  -h 


7.79 
7.84 
7.80 
7.75 


18  47.93  —  0.72  '4-     7.81 


) 


9 
9 
9 

9 
9 
7 
9 
9 

9 
5 
5 


56  40.61 
58  57.06 
15  26.66 


o  62 
0.62    + 
0.80    + 


7.83 
7.83 
7.84 


30  25.30  —  0.28 
39  32.66  —  0.60 
42  23.13+10.45 
3  12.66'—  0.72 
12  35.56  —  0.23 


4-  13  26 
+  13.29 
-h  13.29 
+  13.25 
+  13.41 


32  38.47 

34  56.79 

35  17.07 


0.82  i-t-  13.35 
o  87  '-I-  13.36 
0.87    ■+-   13.36 


ZENITH  DISl., 

sorrir, 
from  circi.f.s. 


corrections. 


Instrument.   Refraction. 


»' 


n 


79     3  54.00  4- 

21     9  55. 58   +  4 

32  47  55.52   +  6 

75  I  58. 9S  4-  4 

76  37  57. oS  -f-  4 


15.33 
3917 
51.3'P 
38. 59 
53.97 


+ 
-f- 


3 
4 


8.2 
23.8 
39  6 
47.0 
U.5 


77  II  56.75  +  3  0.78 

74  55  54.85  +  4  27.33 

75  27  55.35  -h  3  5»ii 
77  25  56.82  +  4  >9.M 
79  29  54.22  -h  4  53  54 


+  4  25.4 

+  3  45.6 

-I-  3  54.0 

+  4  31. I 

+  5  24.0 


143  51  54.72  -h  5  4.01  -  4«.7 

35  57  5380  •¥  5  7.10  4-  4*7 

46  55  56.85  4-  4  14  So  4-  I  5.S 

70  5  57.48  4  4  41.46  4-  2  49.0 

70  23  57.55  4-  4  24. 48  -f  2  51.8 


14  27  51.02  -h 

24  17  53.60  4- 

21  10  0.98  -h 

21  47  52.72  4- 

26  13  53.00  4- 

206  43  51.60  4- 
333  5  55.12  + 
18  19  59.60  + 
210  43  51.98  4- 
329  5  5530+ 

31  9  57.5o'4- 
71  51  54.72  -1- 

162  13  54.70  -h 
W  37  53.78 '4- 

192  31  49.82  + 


5 
3 

4 
3 
5 


14.97 

35.29 

55-45 
49.18 

19. II 


+ 
4- 
4 
4- 
4- 

+ 


5  5.59 

5  8. Si  - 

5  41.87  4- 

4  50. P9  4- 

5  25.74  ~ 

6  25.60  -4- 

3  14.71  ^ 

4  24.87  ;- 

3,46.77  4- 

4  9.82  4- 


16.0 
27.8 

23.9 
24.7 
30.4 

31.1 

3^.1 
20.5 

3f).7 
36.7 

37.4 

6.7 
19.6 

19.6 

13.8 


3-17  19 
312  14 

o  9 

6  17 

25  8 

60  59 
60  59 
56  15 
55  43 
336  45 


56.70  4-  4  5.30  —   13.8 


55.00  4- 
52.28  -h 


55.32  4 
55-32  -H 
48. 12  ,4- 

49.32  -h 
50.75  4- 


3  50.36 

4  38.01 


4- 


4 
4 
4 
4 
4 


22.43 
12.34 
52.30 

23-15 
22.49 


4- 
4- 
4- 


0.2 

6.8 


I  49.4 

I  49-3 
I  29.4 

I  27.6 
25.4 


22  17  57.90  4-  5  3-34  4- 

55  20  3.15,4  5  8.77  .4-  I 

3>i  35  55. 8514-  4  34.77  -  » 

65  o  2.65  -h  3  25.85  +  2 

16  35  5S.62  +  4  51. SS  4- 


24.7 
26.9 

7-4 

8.S 

18.0 


73  28  0.05  -h  3  54.27  +  3  21.6 

76  45  59-35  i+  5  3-3i  ^  4  13-4 

76  45  59.35  4-  2  10.24  4-  4  12.4 

18S  53  55.45  -h  5  15. 86  f  9.6 

350  55  56.72  i4-  4  54.20  -  y.6 


APPARENT 

RICH] 
ASCENSION. 


h.  m. 

7 


7 
8 

8 

8 


s. 
48  1. 19 

53  46.45 

7  3.55 
13  5S.91 

i3  46. U2 


s. 
1.90 

2.18 


8  29  6.30 
8  34  41.62 

8  40  9-39 
S  45  15.70 

8  55  31-85 


9  21  34.56  4- 
9  26  18.41  — 
q  31  54.14  - 


.87 
.88 

.87 
.86 
.86 
.86 
.86 


0.09 

.7» 
-76 


9 

9 

9 

9 
10 


38 

43 
«;o 


54.32 
1 .90 

17S4 
55  38.11 
I  51.28 


—  0.07 

•  « 

—  2.17 

—  2. 14 

—  0.03 


10  13  13-57    +  0.05 


10  43  22.84    -69.54 
10  53  27.14    -   1.54 


18  II  37. 82  —  0.06 

18  32  45.34  -  0.02 

18  54  19.62  4-    I. 01 

18  59  44.80  4-   0. 16 

19  18  55.02  —   0.41 


20  56  47.82 

20  59     4.27 

21  15   35-30 


•  • 


•  • 


0.00 


6  30  33.30  —  o.oi 

6  39  45-35  4-  0.05 

6  42  46. 87  4-  o.  15 

7  3  25.2f)  -f-  0.02 
7   12  4S.66  —  o. 12 


7  32  51.00 
7  35  9-2S 
7  35  29.56 


i.Sj 
1.86 
1. 86 


APPARENT 

incous 

tion. 

CORIir-POLAR 
DISTANCE. 

u 

^ 

'Z 

0        1 

'1 

; 

tt 

130  15 

38. 7 

— 

I.O 

72  21 

19.8 

4- 

1.5 

84     I 

47.7 

— 

2.8 

120  16 

45.8 

— 

0.6 

127  53 

26.7 

— 

0.5 

123  25 

44.1 

— . 

0.3 

126  10 

29.0 

— 

0.3 

126  42 

4.7 

— 

0.2 

128  41 

8-3 

— 

O.I 

130  46 

33.0 

■1- 

0.3 

87  10    7.2  '—  2.7 

87  10    6.8  —  2.7 

9=^  7  33.6  4-   1.7 

121  19  49. 1  —  0.4 

'21  37  35  o  —  0.3 

65  39  43.2  4-    1.0 

75  28   17.9  .    . 

72  21   41.5  —   6.0 

72  58  27.8  -   6.3 

77  26     3.7  +   2.0 

I 

24  16  52.9  —   1.7 

24  16  54.0  —  0.6 

69  32  23.2  ,4-   3.5 

20  17     1.6  —1 1.8 

20  17     5.5  —1 1. 8 


82  23 

21.7 

•        « 

123     4 

37.3 

— 

0.1 

68  48 

21.2 

4- 

0.7 

68  43 

21.4 

4- 

0.9 

38  30 

7.8 

— 

0.2 

38  30 

9-4 

4- 

1.4 

•            • 

m  20 

•            • 

6.8 

4- 

a          • 

I.I 

57  28 

•            • 

53. 3 

•                      ■ 

^ 

16.6 

•          • 

112   12 

28.4 

a         • 

112   12 

IS.2 

a         • 

107   28 

31.0 

a 

106  56 

1-3 

a          a 

27  56 

9.0 

— 

1.4 

73  29  47.1  4-  2.5 

i<)()  33    0.0  4-  2.2 

2  45   44  4  -  0.5 

116   1 1    5S   5  4-1.3 

67  47  29.7  4-  0.4 

124  4  37.1  -  2.3 

125  I   37.3  -  2.4 

127   58  43.2  —  2.4 

42     7     0.3  —  6.1 

42     7     2.5  4-  6.1 


For  summaty  of  the  t'L'mcuts'of  ndmtion  sec  pui^c  3. 


No.    I'arallax.     Seini-dinin. 


17.  Four  bisections. 
26,  Three  bisections. 


/ENITH-POINT  Cr)RR. 

17 

— 

0.2 

■ 

a               • 

26 

-31 

17. S 

— 

16 

33.7 

#' 

36 

— 

5.1   1 

— 

5- 1 

No.    I  to  29  4-  53.68 

37 

— 

5-1 

4- 

5   I 

No.  30  to  40  4-  54-33 

38 

— 

7.4  1 

— 

16 

14. s 

No.  41  to  50  4-  53.97 

39 

— 

7-4 

4- 

16 

14. 5i 

[)efcciive 
Tl  i  u  Hi  i  nation. 

Sum. 

1         •  1 

1                   r  1 

—             0.2 

-  47  51.5 

4-      0.0 

—         10.2 

• 

0.0 

—   16  22.2 

4-    16     7.5 

8^-77  JL 


10 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATK 
AND 

obs'r. 


1877. 

Feb.  3 

s. 


F. 


B 


I 

2 

3 
4 

5 

6 

7 
8 

9 
10 

II 
12 

13 
M 
15 


16 

17 

18 


36 

37 
38 

39 
40 

41 
42 
43 
44 

45 

46 

47 
48 

49 
50 


OBJFXl. 


I 
'^  MEAN 

5   THRKAD. 


CORRKCTIONS. 


Inst. 


Clock. 


B.  A,  C.  2659 
B.  A,  C.  2S(K) 
B.  A.  C.  2S20 
B.  A.  C.  3012 
B.  A.  C.  3079 

B.  A,C.3I46(R 
B.  A.C.  3146 
B.  A.C.  31921 
Hydrx    . 
Piazzi  IX,  142 

Leonis 
Uranus   . 
Lalandc  19442 
Leonis     . 
Wfissc  (2)  234 


) 


a 


Leonis 

Lyric 

Aquilac 

19  >'    Aquilac 

20  a    Aquilx 


r 
S 


21  Venus  II,  S. 

22  Venus,  N.     . 

23  Sun  I,  S. 

24  Sun  II,  N.    . 

25  a  Andromedae 

26  y  Pegasi     . 

27  I  Aurigx  . 

28  II  Orionis   . 

29  Weisse  633  . 

30  Wcissc  632  . 


31 
32 

33 
34 
35 


B.  A.C.  18S9 

9 

48     6.58 

Tavlor  2245. 

3 

51   58.61 

Piazzi  VI,  6. 

9 

2  28.17 

Piazzi  VI,  12 

3 

3  4S.92 

Piazzi  VI,  34 

•    5 

6  52.91 

6 
H 

}' 
a 


No.   Barom. 


Ursx  Min.,  s.  i* 
Gcminoruni. 
B.  A.  C.  2098 
B.  A,  C.  21 17 
Gcminorum. 

Canis  Majoris 
B.  A.C.  2225 
B.  .A.C.  2231 
Lalande  13681 
Lalandc  13700 

Lalandc  13724 
Lalandc  13757 
Durch.  28  ,  133 
Lalandc  i3()oc 
B.  A.C.  2477>"' 

At.       Kx. 
Tlicr.   Thcr. 


9 
9 
9 
9 
9 


m. 

53 
16 

i3 

45 

55 


s. 

33.38 
46.50 
33.68 
3.24 
21.78 


s.  s. 

-  0.27  -h  13.38 

—  o  89  -h  13.41 

—  0.87  +  13.41 

—  0.89  +  13.45 

—  o.fjo  +  13.46 


7      15  21.17 
9     21  21.64 

9     31  41.43 


9 
9 
9 

9 

8 

4 

9 
9 
5 
9 


38 
42 

49 
1 

12 


41.08 

8.53 

45.24 
38. 12 

45.32 


0-79  -!-    »3.40 

0.53  +  13.39 

0.79  +    '3  51 

0.22  4-  13.56 

0.33  +   13.52 

0.31  +   13.53 

0.33  +  13.54 

0.26  4-   13.56 


13    0.26  —  0.26  -I-  13.61 

32  28.47  ^-  0.02  -H  17.05 

59  28.22  -  0.33  +  16  98 

40    7.54  -  0.37  +  16.94 

44  29  73  —  0.39  -H  16.98 


9      50  37.34  -  0.73    +    17.03 


9 
9 
9 

8 

9 
6 

6 

5 


20  45.82 

23     I. 21 

I  44. oS 

6  36.79 

48  43  03 
57  16.56 
26  36.93 
26  37.22 


0.63  4-  17.18 
0.63  -+-  17.18 
o.io    +  17.32 


3 
9 
■^9 
9 
9 

'  9 

■  3 

5 

9 

9 

5 
8 

9 


II 

15 
21 

24 
30 


32.70 

15.52 
35.40 
31.42 
20.86 


0.28 
0.04 
0.28 
0.54 
0.54 

0.97 
0.87 
1 .06 
1 .06 

1. 15 

11-33 
0.19 

1.03 

1.03 

0.27 


-h  17  33 
+  17.61 
-f-  17.59 

4-    17. ()4 
4-    17.64 


+ 

+ 

-f 
4- 

+ 


17.68 
17.68 
17.70 
17.70 
17.70 


+  17.71 
+  17.75 

+  17.73 
•f  17.73 
+  17  67 


39  28.21 

41  44.10 

42  53.89 
58  12.23 

58  46.30 

59  26.58 
o  21.20 

3  43-67 

4  27.07 

23  52.78 


0.67  4   17.79 

0.98  4-   17.74 

0.9S  4-   17.75 

0.12  4-    17.76 

0.12  +    17.76 


0.12 
o.  12 
o.  12 
o.  12 
0.87 


+ 

-f- 

4- 
4- 


17.76 
17.76 
17.76 
17.76 
17.78 


CORRKCTIO.NS. 
ZENITH  DIST. 

SOUTH,  -  - 

FRO.M  ciRCLKs.  i„,,,,„,,„t.  Refraction, 


21     9  58.95  +  4  35.25 

77  57  59-45  +  4  47-87 

76  38     0.68  4-  4  50.91 

77  26  0.02  +  4  19.42 
13  53  57.02  +  3  21.63 


143  51  59-30  -h 

35  57  58.10  + 

70  2  I.  iS  4- 

46  55  57.70  4- 


4  58.38 

5  4.57 

3  11.46 

4  14.55 


70  23  57.42  4-  4  27.14 


14  27  51.78  + 
24  13  55.40  4- 
23  29  54.32  4- 


26 

18 


J3  53.75 
19  53  80 


+ 

4- 


5 
4 
4 
5 
4 


13.87 

5.91 

43-39 
17.76 

18.13 


18  19  53.80  4- 
o  10  4.58  4- 
25  7  47.78,4- 
28  30  .   .  I 
30  15  48.38  + 


5  45.02 

3  40.33 

4  44.15 

•     • 

4  46.27 


+ 
4- 
4- 
4- 

+ 


-h 
4- 
-f- 
4- 

4- 
-f- 
+ 
+ 

4- 
4- 
+ 


23-5 
4  39-6 
4  II  .8 
4  23.3 

15. 1 

44.3 

44.3 

2  46.7 

1  5.2 

2  50.4 

15.8 

27.5 
26.6 

30.2 

20.3 

20.3 
0.2 

28. 2 

•      • 

34.8 


60  3  51.42  4-  4  29.58  +  I  43.4 

60  3  51.42  -h  4  17.22  4-  I  43.4 

54  29  50.88  4-  3  52.16  4-  I  22.7 

53  57  52.70  4-  3  21. oS  4-  i  21. i 

10  23  46.95  -^   4  55.66  4-  10.9 


24  17  46.28  4- 
5  49  53.62  4- 
23  33  47.40,-f- 
45  23  49.05+ 
45  23  49.05  4- 

76  23  49.75  4- 

70  45  51.18  4- 

80  59  51.92  + 

80  51  50.32  4- 

83  55  48.48  -h 


5 
5 
5 
3 
4 

5 
4 
4 

4 
4 


305 
16 


23  . 

13  45 

79  41  51 

79  41  51 
22  17  49, 


55 

55 

55 
10 


+ 

4- 
4- 
4- 


6 

5 


27.26 
17.96 

27.34 
54.76 
29.41 

19.57 
36.41 

52.49 

3.37 

34.79 


58.74 
47.22 

14.21 
12.43 


55  19  55.35  4-  5  »8.26 
76  27  49. So  4-  29.92 
76  27  49.80  4-  9  27.06 
10  25  46. 3S  +5  I. 00 
10  25  46.38   4-   3  32.82 


4- 
4- 
+ 
4- 
4- 

+ 

f 
4- 
4- 
4- 


4- 
4- 
•4- 
-f- 

+ 
4- 
4- 
4- 
+ 


26.6 
6.2 

26.2 
0.7 
0.7 


4     4.3 
2    50.6 

6     5.7 
6     0.0 

8  43.8 


17.5 

19.5 
22.2 

24.7 


I  26.8 

4     4.5 

4     7.2 

II. I 

II. I 


10  26     .      .               .      .  .      . 

10  25  46.38  4-  3  39.17  4-  II. I 

10  25  46. 38  4-  4     7-73  4-  II. I 

10  25  46.38  4-  2  45.26  +  II.  I 

70  21    51.55   +  4  47.91  4-  2  47.6 


APPARENT 

RICHT 

ASCENSION. 

h.  m. 

s. 

7  53 

46.49  ' 

8  16 

59.02 

8  18 

46.22 

8  45 

15.80 

8  55 

35.04 

•  • 

•  • 

9  15 

•  • 

•  • 

33.87 

9  21 

34.60 

9  31 

54.15 

Q  38 

54.37 

9  42 

21.72 

9  49 

58.46 

10      T 

51.33 

10    12 

58.62 

10  13 

13.56 

18   32 

45.43 

18    59  44.86 

19   40 

24.19  1 

19  44 

46.37  ' 

19  50 

53.64 

21    21 

■           • 

2.37  ; 

21    23 

17.76 

0      2 

1.30 

0     6 

53.84 

4  49 

0.58 

4  57 

33.88 

5  26 

54.03 

5  26 

54.32  ; 

• 

5  48 

23.29 

5  52 

15.42 

6     2 

54.81      ; 

6     4 

5.56 

6     7 

9.46 

18  II 

39.08 

6  15 

33.05 

6  21 

52.10 

6  24 

48.12 

6  30  38.33 

6  39  45.28 

6  42 

0.86 

6  43 

10.66 

6  58 

29.87 

6  59 

3.94 

6  59  44.22  ; 

7     0 

38.84 

7     4 

I. 31 

7     4 

44.71 

7  24 

9.69 

Si 

(/)   o 


S. 
2.iq 
1.89 

1.88 
1.88 
2.42 


—  1.83 
+  0.08 

—  1. 81 

—  0.08 
•      • 

—  2.18 

—  0.04 

—  2.25 

—  0.03 

—  0.08 
4-  O.IO 

4-  O.M 

4-  0.09 


4-  0.03 

-f  o.oi 
0.00 

—  0.07 

—  1.46 

—  1.46 

-1.58 

—  1.56 
--  1.67 

—  1.67 

—  1. 71 

—  0.30 

—  0.05 

—  1. 71 

—  1.72 

4-  0.04 

0.00 

—  1.74 

—  J. 74 

—  2.22 

—  2.23 

—  2.23 

—  2.23 

—  2.25 

—  2.25 

—  1.79 


0 
V 

§ 

NORTH-POLAR     = 
PISFANCE.      '    y 


APPARENT 


/•or  sumnitirv  of  the  ehmcnts  of  rcJitctum  see  pa^e  3. 


I 

6 

16 

iS 

at 

24 
26 

29 


in. 
30.25 
30.27 
30.27 
30.12 

30.13 
30.10 

30.06 

30.04  ; 


39.8 
37.8 

36.5 
40.5 
41.8 

43.7 
48.0 

41.5 


35.8 
33.0 
31.8 
40.0 
41.8 
45.8 
47.6 
38.2 


ZENITH-POINT  CORR. 


5,  6,  7,  16,  45.  One  bisection. 


// 


No.  I  to  16  4-  53  97 
No.  17  to  26  4-  54.80 
No.  27  to  50  4-  54.98 


I 


No. 


72  21   18.9 
129  13  48.1 

127  53  24.6 

128  41     8.9 

65     3  54.9 


$7  10    7.8 

87  lo    8.2 
121   14  20.5 

98     7  38.6    4-  I 
121    37   36.2    -  I 


-I-  I 

—  1 

—  I 

—  I 

—  2 

—  3 

3 

—  I 


65  39  42.6 
75  24  50.0 

74  41   25.5 
77  26     2.9 

69  30  53.4 


4  0 

-  6 
•r  0 

-  7 


69  32  20.3  ,40 
51  20  6.3  -  0 
76   iq  21.2    4  2 

Si  27  30.6   -  0 


III  16  25.6 

III  16  13.2 

103  41  26.9 

105  8  56.1 

61  35  14.7 


4  2 


75  30     1.3  4-  3 

57     I  39.0  4  3 

74  46     2.1  +2 

96  35     5.7  4-  I 

96  35  40.4  4-  I 


127 
121 
132 
132 

135 


39 

59 

17 

8 

15 


34.8 

39-4 
11.3 

14.9 
28.3 


4 

3 

5 
5 


67   25    23.0  4-  0 

130  54  19.5  -  4 

130  59  49.2  -  4 

73  29  47.4  4-  I 


106  33     1.6 

127  38  45.4 

127  47  45.3 

61  37  19.7 

61  35  51.5 


+  3 
-  4 

+  6 
+  6 


61  35  57.9  +  6 

61  36  26.4  4-  6 

61  35     3.9  4-  ^ 

121  35  48.3  -3 


Parallax.     Semi-diam, 


Defective 
Illumination. 


It 


II 


i» 


12 
21 
22 

23 
24 


0.2 

5.0 

5.0 

7.3 
7.2 


-  6.2 
4-  6.2 

—  16  15.4 
4-  16  15.4 


0.0 


Sum. 


—  0, 

—  II. 
+  I 

—  16  n 
+  16   8, 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


II 


77- 
>.  6 


I 

e 
I  s 


I 


I 


OBJECT. 


I 
I   '^ 

I  «l 


I 


I 


5. 


1  B.  A.C.  2477* 

2  a^  Gcminorum. 

3  a''*  Gcminorum . 

4  ;?Geminorum. 

5  7.   Ur5ae  Min.,  s.  i> 

6 :       Gallia     .     . 

7  Anonymous 

8  r  Hydrx    .     . 

9  I    Ursx  Maj.  (r.) 
lo  I   Ursx  Majoris 


II  r  Leonis    .     . 
j  12         Uranus  . 

13  Weisse(2)234 

14  >*  Leonis    .     . 

15  }-  Leonis    . 

16  6  Ursx  Minoris 
.  17  •  a  Lyras. 

'  18  y  Aquilas   .     . 

19  a  Aquilx   . 

20  Venus  I,  N. 

21  Venus  II,  S. 

22  Sun  L  N.      . 

23  Sun  II,  S.     . 

24  a  Pegasi    .     . 

25  B.  A.  C,  I5I4(r 

,26        B.  A.C.  1514 

27  3  Orionis  .     . 

28  B.  A.  C.  1650 
1 29  -^  Tauri      .     . 

30  d  Orionis  . 


) 


I 


I  32 

.33 

'35 

I  3^ 
!37 

i38 
:39 
'40 


;4« 
43 
44. 

'4S> 

46 
47 
48. 
49 


B.  A.  C.  1891 
Piaz2iVI.6. 
Ursae  Min.,  s.  r 
B.  A.  C.  207a 
B.  A.C. 2x22 

Brisbane  1256 
B.  A.C  2133 
B.  A.  C.  2207» 
B.  A.C.  2207* 
B.  A  C.2246 

Lalande  13681 
Lalande  13724 
Lalandc  13757 
Lalande  13905 
B.  A.  C,  2477» 

B.  A.  C.  2477* 
B.  A.C. 2545 
B.  A.C. 2575 
Lacailie  2956 


5 
3 
3 
9 
5 

9 
9 
9 


MEAN       I 
TIIKEAD. 

I 


m.   s.  , 

23  53.37, 
26  29. iS 

26  29.76 

37  31.94 

45  59.2^> 

I  11.61 ' 
30  36.86 
40  0.27 


CORRKCTIONS. 


Inst.        Clock. 


s. 

.  0.88 

0.06 

'  0.06 

0.12 

34-^7 


s. 
4-    17.78 

-h  17. 78 
-f-  17.76 
-H  17.81 

f    17. Si 


0.39  ■+-  17. S3 
0.42  -f-  17. 87 
0.40    +  17.93 


I 


9 

9 
6 

6 
5 

5 
9 

7 

9 
6 

5 
9 
9 
9 


3S  36.72 
41  33 ■66 
12  40. Si 

12  55.83 
12  56.40 


o.  19 
0.31 
0.24 
0.24 
0.24 


4-  17.93 

-r  17.97 
■\-  iS.oi 
+  18.07 

■h   iS.oi 


II     7.72  -HI3-OI  -h    1S.72 

32  26.73  +  0.05  4-  18. 79 

40    5.87  -  0.46  -h  18.72 

44  28.00  —  0.49  +-  18.83 

55  51.82  —  0.94  -i-   1S.81 


9 
9 
9 
9 

9 
9 
5 
9 
5 

5 

9 
6 

5 
9 

9 
9 
9 
9 

5 


55  52.67 
24  43.86 
26  58.81 
58  18.79 


8  20.09 
12  45. (;o 
i8  13.18 
25  25.87 


0.94  -h   18. Si 

0.81  -H    1S.90 

0.81  -h    l8.r)() 

0.32  +■  18.99 


0.76  4-  19.65 

1. 19  -f-    i<).65 

0.2I  -h  19.71 

0.65  -H  19.63 


48  22.08  —  1.18  '-H 
2  36.17  —  i.o3  -h 

II  34. 78-14.23  -H 
18  19.12  —  1. 13  -f- 

24  50.55  -  1.33  + 


19.69 
19.70 
19.71 
19.71 
19.71 


24  56.05 
26  24. 98 
37  49-22 
37  49.87  I 
44  57-93 

58  10.38 

59  24.66! 
o  ig.17 
4  25.12 

23  50.90 


1.33  +  19.71 

1.33  '-H  19.72 

1. 28  4-  19.72 

1.28  -h  19.72 

1. 15  +  19.73 


0.20 
0.20 
0.20 
0.20 

1. 15 


4- 


19.74 
19-74 
10. 74 

19-75 
19.76 


5-  23  51.47 

8  35  6.41 

9  !  39  54.80 
5  40  24.83 


1. 15  -h  19-76 

1.28  ¥  \'.).ll 

1.28  +  19.77 

I. 28  14-  19.77 


CORRKCTIO.NS. 

zENini  i>isr. 

SDUTil, ...    —       _ 

FROM  ..-IK.  I.F.S.  instrument.-Refraction. 


70  21    51.55  4- 

6  39   50.05  f 

6  39  50.05  4- 

10  29  48. 40  4- 

307  45   51.25  -h 


42.25 
16.40 

13.41 

1S.14 

3.SS 


4- 

^- 
-h 

4- 


47.6 

7.1 

7-1 
11.2 


—  I  I 


7.2 


31  17  48.82  4-  5  45.70  4- 

32   53   51.20   4-  6  56.06  4- 

31    55   5^^-45  -H  5     6.13  -h 

1S9  33  49 -S'^   -H  3  44.5S  ■»- 

35^)  17  50. So  4-  4  36.7«->  - 

14  27  47.72   4-  5   18. 88  4- 

24   12 

i3  20     .      .  ... 

iS  19  54. 12  4-  5  46.87  4- 

18  19  54.12   4-  5  49.31  .+ 


312   14     .      . 

o     9  48.70  4- 

28  29  51.40  4- 

30  15  49-52  -h 

59  51   52.50  4- 

59  51   52.50  4- 

53  37  50. So  h 


3 
4 

4 
4 


55. 5» 
35.66 

45.64 
42.43 


4  53.17 

4  3S.15 

54     9  50.05   4-   5  4.68 

4  49.9s 

3  37.53 


24  15  50.22  4- 

143  17  48.20  -f- 

36  33  49 -78  -h 

47  7  48.32  + 

73  45  49.58  4- 

10  17  47.00  4- 

39  "  49-35  + 

72  35  49.72  4- 

80  59  54. 4S  4- 

305  27  46.30  t- 

69  37  47. 4S  4- 

79  3  50.55  -+- 


79 
79 
77 
77 
71 


4 

3 
I 

1 

7 


50.55  -H 

51.52  4- 

51.52  + 

49- 40  4- 


4 

5 

5 
5 

4 

4 

4 

3 
6 

2 


6 

4 
4 
5 


47.11 
31.93 
35.15 
26.3^ 

32.67 

34.92 
55.11 

25.81 

15.14 
24.51 


33.57 

24.72 

2  5 .  60 

6. 17 


4- 

4- 

'4- 

4- 

4- 
4- 
4- 
4- 


-h 
4- 
4- 

4- 


-f- 

4- 
4- 


4- 
4- 
4- 
4- 


1 


36.7 

39-1 
37.6 
10.2 
10.2 

15.7 


20.1 
20. 1 


0.2 
32.6 
35 -o 
430 


I  43-0 

I  18.9 

I  20.5 

26.0 

43-S 


43.8 
3-7 

21.2 
10.3 

4^.3 


3  7.6 
f)  I .  (^ 

1  22  9 

2  39.4 

4  59 -S 


5 

4 
4 

2 


1.6 

14.4 
14.4 

53  3 


10  25  48.75  4-  5  2.09  4-  II.  1 

10  25  48.75  4-  5  42.43  -^  111 

10  25  48.75  -h  3  39.  U  -H  i"-0 

10  25  4S  75  4-  2  47  00  4-  il.o 

70  21  49.92  4-  4  52.95  -•-  2  46.5 

70  21  49.92  4-  4  47.53  4-  2  46.5 

76  35  49-70  4-  5  10. S9  ,4-1  7-2 

76  23  49.20  \-  4  42.59  -I-  4  3-5 

76  23  49.20  4-  I  17.53  -i-  4  2.5 


A IT A KENT 

KKillT 
ASt'KNSIc>X. 


li.  m.  s. 
7  24  10.27 
7  26  46.90 
7  26  47. 48 
7  37  49.62 
19  45  42.38 


s. 

-1.79 
-  2.44 

4-  0.32 
—  0.03 
4-  0.71 


I  8§ 

A  I' PA  RE  NT     C-S 

NORTII-l-OLAR     =  8 

DISTA.NCE.      i     §  t 

a" 


n 


121 

57 

57 
61 

358 


35 
50 
50 
40 

55 


42.6 

34.7 
31.8 
38.9 

59-1 


I 


It 

3.0 

5.5 

0.2 

1-3 
2.3 


8     I 

29.05 

.      . 

82 

30   32.4 

— 

2,1 

8  30 

54.31 

— 

2.08 

84 

7 

47.6 

— 

1.7 

8  40 

17.75 

■  — 

0. 10 

83 

7 

55.4 

4- 

2.1 

•            • 

•            ■ 

•            • 

41 

28 

36.9 

— 

0.4 

•            ■ 

•            • 

1 

•             ■ 

41 

28 

38. 5 

4- 

1.2 

9  3S 

54-49 

1 

0.00 

65 

39  43.5 

4- 

1.4 

9  41 

'^1.32 

•             • 

■ 

• 

•           • 

•         • 

10  12 

58.53 

— 

2.30 

• 

• 

•           • 

■         « 

10  13 

13.60 

— 

0.04 

69 

32 

22.3 

4- 

2.3 

10  13 

14.17 

— 

2.30 

69 

32 

247 

"— 

8.0 

18   II 

39-45 

— 

0.04 

• 

• 

•           • 

•       • 

18  32 

45.52 

— 

0.02 

51 

20 

5.6 

— 

1.8 

19  40 

24.21 

4- 

O.II 

79  41 

20.9 

+ 

1.8 

19   44 

46.31 

4- 

O.OI 

di 

27 

31.4 

+ 

0.5 

19  56 

9.69 

+ 

0.39 

III 

4 

39.2 

•      ■ 

19  56 

10.54 

— 

0.46 

III 

4 

49.9 

•       • 

21   25 

1-95 

•                • 

104 

50 

9.1 

•       • 

21    27 

1 6 .  90 

■                • 

105 

22 

36.4 

•       • 

22    58 

37.46 

-H 

0.02 

75 

27 

27.4 

4- 

4.9 

•              ■ 

•            • 

•                ■ 

87 

45 

39-3 

4- 

4.3 

•               • 

• 

■                • 

87 

45 

41.9 

+ 

4.3 

5     8 

38  98 

0.00 

98 

20 

45.1 

+ 

3.6 

5    13 

4.36 

— 

1.42 

125 

I 

7.1 

— 

5.1 

5   IS 

32.63 

— 

0.04 

61 

29 

45.4 

4- 

2.9 

5   25 

44. 89 

4- 

O.OI 

i)0 

23 

31.5 

4- 

3.9 

5  48 

40.59 

— 

1.54 

123 

49 

53.4 

— 

4.4 

6     2 

54 .  79 

— 

1.65 

132 

17 

12.7 

— 

5.3 

18   11 

40.26 

'¥■ 

0.66 

356 

36 

10.4 

4- 

3.1 

6   18 

37.70 

— 

1.63 

120 

53 

3.2 

— 

3.7 

6  25 

8.93 

— 

1.70 

130 

17 

36.1 

^~ 

4.7 

6  2^; 

14.43 

— 

1.70 

• 

■ 

•           • 

•       ■ 

6  26 

43-37 

— 

1.70 

130 

21 

51.9 

— 

4.7 

6  3S 

7.66 

— 

1.72 

12S 

16 

51.8 

— 

4.4 

6  33 

8. 31 

— 

1.72 

128 

16 

52.7 

— 

4.4 

6  43 

16.56 

— 

I. 71 

122 

22 

10. 1 

1 

^^ 

3.6 

6  53 

29 .  92 

^_ 

2.22 

61 

37 

23.1 

4- 

6.8 

6  59 

44.20 

— 

2.23 

61 

33 

3-5 

4- 

6.7 

7     0 

38. 71 

— 

2.23 

61 

36 

0.1 

4- 

6.7 

7     4 

44.67 

— 

2.25 

61 

35 

8.0 

4- 

6.4 

7  24 

9.51 

— 

1.79 

12! 

35 

50.6 

^^^ 

3.3 

7  24 

10. o3 

— 

1.79 

121 

35 

45-2 

— 

3.3 

7  35 

24.90 

— 

1.83 

127 

51 

29.0 

— 

3.5 

7  40 

13-29 

— 

1.S4 

127 

38  56.5 

— 

3.4 

7  40 

43.32 

^" 

1.S4 

127 

35 

30.4 

" 

3.4 

Barom. 


At.       Ex. 
Thcr.   Ther. 


J^or sittnmary  of  the  tlemiutsof  Viduition  sec  ptii^c  3. 


ZKMTII-IM'INT  CORK. 

5.  Five  bisections.  No.    i  to  154-54.9S 

14,  15.  One  bisection.  No.  17  to  24  4-  54.24 

33.  Three  bisections.       No.  25  to  49  \-  55.20 
35,41,42,43,48,49.  One  bisection. 

21.  Bar.  read  at  20''  20'". 


No.    P 

arallax. 

•1 

4.9 
4-9 
7-2 
7.2 

Seini-diain. 

Defective 
Illumination. 

20  — 

21  — 

22    

23  - 

f            ; ' 

+                    5.4 

-  5.4 
-1-      16     13.6 

-  16     13.7 

1          f 
4-      0.1 

■                    « 
•                    • 

Sum. 


II 


4-  0.5 

—  10.2 
4-  16     6.4 

—  16  20.9 


12 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


ANl> 

ous'r. 


1877. 

Feb.  7 
S. 


u 
V 

B 


OBJ  EC  r. 


I 


1 
2 

3 
4 

5 


8 

9 
10 

II 
12 

13 
M 
15 


B.  A.C.  25S0 

Gallia 

B.  A.  C.  275S 

B.  A.  C.  2794 

Lacaille  3325 

Austria  . 
B.  A.  (\  3079 
B.  A.C.  3r46{R 
B.  A.  r.  3146 
B.  A.  C.  3230 

B.  .\.  C  3257 
f   Leonis     . 

Atala. 

Lalandt:  19442 
n  Lt'onis     . 


16  32  Urs;c  Maj.  (r.) 

17  32  Urs:e  Majoris 

18  }'  Lci^nis     . 

19  Weissc  361   . 

20  Polaris,  s.  r. 

I 

21 
22 

23 
24 

25 

26 

27 
28 
29 
30 

31 
32 
33 
34 
33 


B.  A.C.  4870 
B.  A.  C.  4903 
fi  Bool  is     . 
B.  .A.  C.  49^>7 
i^.  .\.  C.  5017 

B.  A.C.  5035 
B.  A.(\  5046 
Lac.iillc  63 28 
//'  B  )otis     . 
B.  A.C.  5135I 

B.  A.C.  51352 
B.  \.C.  5216  (R 
B.  A.  C.  5216 

(\  Srorpii    . 

i^  Scorpii    . 


3ft  .i-  Srorpii     . 

37  r5  Opliiuclii 

38  a  Soor|)ii     . 

39  s  Ophiuchi 

40  B.  A.C.  5643 (R 


41 

B.  A.  C.  «;643 

42 

B.  A.C.  5781 

43 

a» 

Ilerculis. 

44 

i 

Diaconis  (r.) 

45 

3 

Draconis 

46; 

fi 

Ilerculis. 

47 

Moon  11  . 

4S 

fJ 

Urs:e  .Minoris 

49 

1) 

Ursx  Minoris 

50 

a 

Lyraj.      .      . 

•r. 


5 
9 
9 
9 
9 

I 

9 
)    . 


)' 


) 


9 

9 

8 

9 
9 


8 

9 

3 


3 

5 
6 

3 
6 


6 
9 


MEAN 
TlIREAr. 


corrections. 


Inst.   Clock. 


I 


m.   s. 

40  35.75  ; 
o  26.04 
6  12.46  I 

13  19"  ■ 
22  3. II 

29  36.66  , 
55  15.57' 


s. 
1.28 

O.C3 
1.26 

1.22 

1. 14 

0.57 
0.27 


-h 
-h 
4- 
-h 
+ 


I 


s. 

19.77 
19.79 
19.80 
19.80 
19.81 

19.81 
19.83 


9   21  21.20—  1.34  4-  19.85 


25  34.70 
38  34.84 
43  32.10 
49  3900 
r  32.02 


1.34  -h   19.86 

0.28  -h  19.91 

0.12  +   19.87 

0.42  -h    IQ.88 

0.46  +  19.83 


12  54. 10 
21  39.71 

13  »i.&7 


-  0.34 

-  0.47 
-35.09 


+  19.92 

+  19.90 
-f-  20.02 


3S  39. 12   0.00  +20.08 


7  40  86  —  1.40  ,-h  20.10 


I 


10  34.75  :-  1.38 
13  0.17  -  1.37 
13  12.79  -  1.37 
19  31.44  -H  0.02 
23  36.68  :-  0.48 


4-  20.10 
4-  20.10 
4-  20.10 
-+-  19.96 
4-   20.11 


4      28  36.77;—  0.48    4-   20.11 


9      52  45.06  —  0.99    4-20.15 
6     57  58.37  -  o  94    +20.25 


5  57  58.85  - 

9  7  35.04  - 

7  21  33.25  j- 

9  30     4.i5j- 


0.94  -\-   20.13 

0.68  4-  20.10 

1.06  4-  20.19 

0.79  4-  20.15 


3     0.39 
8  42.56 


0.89    4-  20.17 
0.43    4-  20.26 


ZENITH  niST. 
SOUTH, 


CORRECTIONS. 


FROM  CIRCLES.  Instrument.  Refraction. 


9  i  41   18.23  —  0.20    +20.40 


9 
6 

5 
9 


51   26.04   —   1 .12    +  20.21 
II     7.3S  +12.74    +  20  23 
II     7.34  +12.66    +  20.17 


32  25.43 


0.00  +  20.16 


76  23  49.20  + 
31  3  48.62  + 
75  41  50.98  + 

73  49  51.70  + 
70  I  51.40  + 


32  47  45.22+ 

13  53  48.75  4- 

143  51  51.65  4- 

35  57  4948  + 

78  41  53.78  + 


6  6.15 
6  40.61 

3  39.82 

4  31-89 

5  II. o3 


+ 
+ 
+ 
+ 


36.30  ,+ 

31.31  4- 
6.89  - 

14.73  4- 
2.87  '  + 


78  41  53-78!+  2 
14  27  48.12  1  + 
5  57  47.68  + 
23  29  51.00  + 


26  13  47.30 


+ 


5 
6 

4 
5 


37.46 
18.96 
10.7 

48.75 
25.87 


+ 
+ 
+ 


206  43  46.95  + 
333  5  48.40  + 


18  19  52.28 

26  41  48.22 

307  30  .   . 


+ 
+ 


357  49  48.88  + 
352  II  48.32  + 
357  55  47.18+ 
338  7  49.10  + 


79  45  50.38 


+ 


5  14.47  4- 

5  13.83  - 

5  48.64  + 

4  25.82  + 


5  23.92    — 

4  40.46  ,- 

5  45.09  - 
5  26.50  — 
4  20.39    4- 


79     I   52.88 
79     I   52.88  — 
79     I   52.88  + 
o  59  50.80  + 

27  51   53.15  + 


+   6  45.34  + 

I  15.17  4- 

4  51.60  + 

5  39.13  4- 
4  34.14  4- 


27  51  53.15  4-  4  31.08  ,+ 

156  51  48.95  ,+  3    4.66   — 

22  59  5i.iO|+  5  14.37  i4- 

61  .  3  51.62  +  4  18.31    + 

58  15  49.42  1+  4  22.57    + 

58  15  49.42  +  4     9-49    + 

42  9  54.45  4-  5  38.66    + 

64  55  51.72  +  5   10.80    + 
49     7  53.58  +  3  47.45    4- 

198  I  48.10  +  3  53.81    + 


341  49  52.10  + 

54  21  49.95  + 

24  15  50.25  + 

193  25  46.92  + 

346  25  50.70  + 


4  27.56 

4  49-44 

5  46.69 

3  27.97 

4  55.04 


+ 


II     I  49.32  +  4  22.18 

68     o     .      .  I  ... 

312  13  47.00J+  4  50.69 

312  13  46.52 j+  4  50.94 

o    9  49.98  +  3  55.76 


+ 


No.'  Barom. 


At.       Ex. 
Ther.   Tlier. 


For  summary  of  the  elcmcnls  of  reduction  see  page  3. 


1 

in. 

7   ■ 

30.03 

19 

30.03 

22 

30.04 

34 

30.05 

39 

30.07 

44  1 

30.08 

49  : 

30.10 

39.5  36.2 

37.9  '  34.3 

34.0  ,  31.0 

34.0  I  31.1 

33.6  31.1 

33-6 

35.3 


ZENITH-POINT  CORR. 


31.2 
34.2 


I,  6.  One  bisection. 

49.  Three  bisections. 

50.  Four  bisections. 


1/ 


No.    I  to  48  +  55.26 
No.  49  to  50  +  55.41 


No. 


4    4.0 
36.2 

3  51.7 

3  24.6 

2  44.3 

38. 7 
14.9 
43.7 
43.7 

4  54.9 


4-  4  5 


53-9 
15.6 
6.4 
26.3 
29.8 


30.4 
30.4 
20.1 

5     4-0 


2.2 

8.2 

2.1 

24.2 

5  27.8 


2 
I 


7.6 

3.9 
6.7 
1.2 

32.2 

32.2 

25-9 
25.9 
49-7 
38.1 

38.1 
55.1 

9.7 
10.3 

19.9 


19.9 
I  24.8 

27-5 
14.6 

14.6 


+       II. 9 


I 
I 


6.3 

6.3 
0.2 


Parallax. 


II 


1 

w 

n 

0      . 

S 

0    0 

'    0 

c  0 

'     M 

AITARENT 

C.2 

AIM»AIi.ENT 

C* 

Ru;irr 

;lla 
eel 

NORTH- 

POLAR 

eS  ' 

ASCENSION. 

8  C 

DISTANCE. 

S 

s. 

0 

1 

II 

'i'^ 

h.  m.     s. 

7  40  54.24 

_ 

-1.84 

127 

40 

20.6 

-  3 

8     0  45.30 

•           • 

82 

17 

26.6 

—  a 

8     6  31.00 

— 

-  1.86 

126 

55 

43.7 

-  3 

8  13  37.69 

-  1.86 

125 

4 

9-4 

-  3 

8  22  21.78 

— 

-  1.86 

121 

16 

8.0 

-  3 

8  29  55.90 

•           ■ 

84 

0 

21.4 

-  3 

8  55  35-13 

— 

-  2.45 

6<; 

3 

56.2 

-  2 

•           •           ■           • 

■           ■ 

87 

10 

6.4 

-  3 

•           •           •           • 

•           • 

87 

10 

9-1 

-  3 

9  21  39.71 

-1.87 

129 

58 

12.7 

-  2 

9  25  53.22 

-  1.87 

129 

55 

46.3 

-  2 

9  38  54.43 

-  0.07 

65 

39  43.9 

+  I 

9  43  51.85 

■     . 

57 

10 

25-4 

—  0 

9  49  58.46 

- 

-2.24 

74 

41 

27.3 

-  6 

10     I  51.45 

+    0.02 

77 

26 

4.2 

+  2 

•           •           •           • 

•           ■ 

24 

16 

49.4 

-  3 

•           •           •           • 

•           ■ 

24 

16 

53-0 

+  0 

10  13  13.66 

0.00 

69 

32 

22.2 

+  2 

10  21  59.14 

-  2.13 

77 

57 

39.2 

-  8 

I    12   56.80 

-  0.08 

• 

• 

•          • 

■ 

14   38    59.20 

— 

-  1. 18 

49 

1 

36.8 

-26 

•              •              •              • 

■           • 

43 

22 

41.8 

-27 

•              •              •              • 

•           • 

49 

7 

51.4 

+  0 

•              •              •              • 

■           • 

29 

19 

12. J 

-29 

15     7  59.56 

— 

-  0.60 

131 

I 

59.8 

-  I 

15  10  53-47 

— 

-  0.59 

130 

20 

7-0 

—  I 

15  13  18.90 

— 

-  0.58 

130 

12 

2.8 

—  I 

15  13  31.52 

— 

-  0.58 

130 

18 

12.4 

-  I 

15  19  51-56 

+   O.IO 

52 

II 

52.3 

+  0 

15  28  56.31 

— 

-  0.64 

79 

3 

20.7 

-19 

15  28  56.40 

— 

-  0.64 

79 

3 

17.6 

;-i9 

•           •           •           • 

•           « 

74 

11 

53.5 

-21 

•           •           •           • 

•           • 

74 

II 

52.6 

-21 

15  53    4-20 

+  o.oi  1 

112 

16 

20.8 

+  2 

15  58  17.56 

— 

-  0.06 

109 

28 

".3 

+  0 

15  58  18.04 

-  0.44 

log  27  58.2 

-  9 

16     7  54.50 

+  0.06 

93 

22 

49.4 

+ 1 

16  21  52.34 

<■.■ 

-  0.06 

116 

9  33.4 

+  0 

16  30  23.51 

0.00 

100 

*9 

12.5 

+ 1 

•      •      •      • 

m              • 

33 

0 

19.4 

-28 

.      •     •      . 

•              ■ 

33 

0 

21.0 

-28 

17     3  19.67 

- 

-   0.14 

105 

34 

25.4 

-II 

17     9    2.31 

- 

-    0.06 

75 

28 

25.6 

+ 1 

t           •           «          • 

•              • 

37 

36 

51.7 

+  0 

. 

•              • 

37 

36 

52  3 

+ 1 

17  41  38.23 

— 

-   0.16 

62 

12 

44.6 

+ 1 

17  51  45.13 

^ 

-70.13 

■ 

• 

•     • 

• 

18  II  40.35 

+  0.65 

3 

23 

52.6 

-  0 

18  II  40.17 

4-  0.47 

3 

23 

52.4 

-  0 

18  32  45.61 

+  0.05 

51 

20 

7.1 

-  0 

i 

.  1  Semi-diam 

. 

Defc 
Illumi 

jctive 
nation. 

Su 

m. 

r            II 

' 

ti 

1 

ft 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


^3 


J5 

a 


OBJECT. 


CORRECTIONS. 


MF.AN 

THREAD. 


.1 


1  51  Cephei,  s.  p.. 

2  /)  Lyrx       .     . 

3  .  s    Aquils  . 

4  '■       B.  A.C.  2326,  s.  H. 

5  6    Draconis 


6  , 


9 
6 


6  ■  T  Oraconis 

7  B.  A.C. 6734 (r.) 

8  B.  A.  C.  6734 

9  iH  Aquils   . 
10  Venus  II,  C. 


ni. 

42 

45 

59 

5 
12 


s. 

41.59 
11.45 

25.0<j 

4  17 
6.65 


Inst. 


s. 

-15.59 

—  o.io 

—  0.42 

—  6.22 

■j-  1. 18 


Clock. 


4  I  17  27.60  4-   1.82 


-h 

+ 
4- 


s, 
20. 10 
20.21 
20.25 

20.20 
20. 2  r 


11  r  Cygni      .     . 

12  a  C3'gni(R.) 

13  a  Cygni 

14  a  Cephei  (r.)  . 

15  a  Cephei    . 

8  :  16        Sun  I,  S.      . 

17  Sun  II,  N.    . 

18  B.  A.C.  7851 

19  i    Cephei    . 

20  a    Piscis  Aust. 

:  21  i  Piscium  .     . 

22  u  Piscium .     . 

.  23  a  AndromedaB  (r 

24  a  AndromedaB 

25  y  Pegasi    .     . 

26  i9  Ceti    .     .     . 

27  B.  A.C.  262. 
:  28  e    Piscium  . 

29  jS  AndromediB 

30  Polaris    . 

;  31    e  Ursar.  Min.,  s.  p 

'•  32  0  Orionis  . 

.  33  '  B.  A.  C.  i65o 

1 34  P  Tauri      .     . 

35   6  Orionis   . 


36 
37 

38 

39 
40 

:4i 
4a 
43 
44 

'45 


u   Draconis,  s.  p. 
a   Orionis  (r.). 


a  Orionis  . 
V  Orionis  . 
22  Camelop. 


6   Ursao  Min.,  s.  p 
N   Geminorum  (r 
y   Geminorum. 
51  Cephei  (r.)  . 
51  Cephei    . 


46 

47 
48 

49 
50  i 


B.  A.  C.  2326 
B.  A.C. 2439 (r 
B.  A.  C.  2439 
Piazzi  VII,  137 
B.  A.  C.  2502 


3  I  32  46.32  +  0.2S 

9  :  48  56.06  —  0.52 

9  I  1  7-56 i—  0.89 

;  9  I  17  27.21  +  0.02 

3  36  52.28  +  0.14 

15  14. 14  +  0.82 


)l 


3 

9 
2 

3 
9 

8 

!  9 


28  41.49  —  0.79 
30  55.99  -  0.79 
21  56.65  +  9.02 

44  53.41  +  I. 10 
50  31.51  —  1.02 


4-    20.21 

•  • 

-H  20.22 
4-  20.19 
-f  20.24 

+   20.25 

■  • 

-h  20.26 
-h    20.29 


4- 

4- 

4- 


20.30 
20.30 

20.33 

20.  3j^ 

20.31 


33  17.20  -  0.50    ^  20.39 
52  39.47  -  0.48    4-  20.45 


9       <>  33.76  -  0.37 


9 
7 
9 


;  4 


6 

9 
3 
9 


37  5.38  -  0.82 
51  30.02  4-  9.45 
56  13.64  —  0.46    +  20.40 


4-  20.44 

+  20.40 

+   20.43 


12     3.85  4-32.3' 


+   20.45 


8  18.87 

12  44.74 
iS  12.03 
25  24.66 


0.69  4-  20.79 
1. 13  4-  20.77 
0.16  14-  20.80 
0.59  !+  20.77 


9       o  14.14  —  0.39 

9       4  59.37'+   1.40 

I 

II  31.32  —12.99 


2      30   17.58   —   0.36 


i   5      42    10.44    -I-I4.74 
i  3  I    4  52.00  +   5.17 


3 
9 
9 


17  46.48  4-   1.34 

25  37.44   -   1.05 
29    6.07  —   I. 16 


+    20.86 
4-   20.86 

—   20.87 


4-  20.90 

+  20.91 

+  20.94 

f  20.96 

-h  20.96 

4-  20.97 


CORRECTIO.NS. 
ZENITH  1)1  ST. 

SOUTH,  —      _    -;      .     _    — 

FROM  CIRCLES,  l„^^,^,„^„^  Refraction 


ff 


306 

5 
23 


3  49. 9S   4-   5  27.03 

35  48.85   +   4  46.30 

7  49-30  + 


301  29  52.02  +■ 
331   23  52.88   + 

325  41  4S.3o'4- 
190  57  47-22   H- 

348  53  55.381+ 
32  41  54.75  + 
59  39  52.25.+ 

358  57  48.82  + 
185  51   47-68   4- 

353  57  :4.io  4- 
203  5  51.65  ,+ 
336  45   53-02   + 

53  51   51-88  + 

53   19  53-45    f 
313  20     .      . 

333  15  52.82 
69     4     .      . 


4  41.63 

4   12.55 
3  54.63 


+ 
+ 
—   I 


I  22.1 
6.0 

23.2 

37.3 
32.6 


5 

4 
3 

5 

4 


13.13 
18. Si 

59.70 
15.21 
35.00 


+ 


4  13.32 

4  47.33 

5  32.33 

3  54.78 

4  23.63 

3  58.47 
3  52.05 


+ 


40.7 

II. 7 

II. 7 

38.5 
I  42.0 

i.o 
6.2 
6.2 

25.4 
25.4 

I  21.3 
I  19.8 


+  ^  56  46  -   29.6 


33  49  55.68  +  5 

32  37  48.02  +  4 

169  27  50.65  -*-  3 

10  23  51.32  +  4 

24  17  52.32  4-  5 

57  27  54-58  4-  4 

313  13  51.28  4-  4 

3'  33  53.60  +  5 

3  51  50.90  +  3 

310  9  52.28  +  5 

301  5  53.55  +  3 

47  7  57.52  +  5 

73  45  52.52+  5 
10  17  49.42  4-  5 
39  II  52.70  +  4 

287  41  49-60  + 

148  25  53.78+ 

31  25  53.08  4- 

24  I  53.35  + 

329  27  48.951+ 

305  27  50.95,+  3 

157  3t  50.68  +  5 

22  17  51.40+  5 

228  13  51.48'+  5 

311  35  51.52  +  4 

316  II  50.28 1+  4 

2CK)   43  52.10  +  4 

330  7  50.78  -4-  3 
69  29  55.30  +  3 

74  53  54-62  + 


33.15 
18.01 

28.56 

51.36 
21.3d 

1-73 
42.83 

29. 10 

29.61 

22.19 


+ 
+ 

+ 
4- 

+ 


+ 
—  I 


39-6 
37.8 
10.9 
10.9 
26.7 

32.3 

2.5 

36.3 
4.0 

96 


11.39  - 

19-19  + 

27.82  + 

21.82  4- 

25.35  •♦-■ 


I   39-4 
I  5.0 

3  25.2 
II. o 

49  2 


3  22.68 

4  5-40 
4  8.41 
4  21.38 
4  32.26 


20.49 
8.76 

8.83 

39.63 
39.40 

0.34 
58.83 
21.45 

24.97 
28.78 


-  3 

+ 
+ 


—  I 


+ 


+ 


2 

3 


6.1 

36.9 

36.9 
27.0 

35.4 

24-3 
24.8 

24.8 

7.7 
7.7 

57.8 
34.6 
34-6 
40.9 
40.3 


"*'*•"•.  Ther.  Ther. 


in. 

« 

a 

30.09 

!  37.3 

36.9 

30.10 

39-0 

38.6 

30.IT 

40.3 

40.0 

30.11 

i  40.4 

40.4 

30.10 

;  41.0 

41.3 

30.09 

42- 5 

1  '**-5 

30.06 

1  47-3 

1  45-5 

30.05 

145.8 

45.5 

30.04 

45.7 

45.4 

30.01 

45-4 

45-3 

30.05 

45. a 

45.0 

50-07 

37.4 

35.0 

JO.06 

37.8 

3S.4 

30.06 

36-4 

33-5 

AIM'ARKNT 

RI(;iIT 
ASCF.NSIO.N. 


2" 


h.  m.  s.  s. 

6  42  46. ig  14-  0.41 

18  45  31.54  +  0.02 
r8  59  44.87  .+  0.06 

7  5  18.15    -13. OS 

19  12  28.04    +  0.08 

19  17  49.63  I—  0.02 

•  •           •           •  ■           • 

19  33     6.82    +  I.7J 

19  49  15.77    +  0.08 

20  I  26.91    —  0.40 

20  17  47.48    +  I. 41 

•  •            •            •  •            • 

20  37   12.68    4-  0.04 

•  ■            •            •       I  •            • 

21  15  35-25    —  0.06 

21   29     I. 00 

21  31    15.50  .       . 

22  22    26.00     +22.40 
22    45    14.86      +  0.21 

22  50    50. 85      4  0.06 

23  33  3708    -  0.04 

23  52    59-38     —  0.0^) 

•  •                •                •  •               • 

•  •                •                •  ■               • 

o    6  53.70    —  0.03 

o  37  24.98    4-  0.08 
o  51  59.90   4-15.43 

0  56  33.62    4-  0.03 

•  ■          •          •  •          • 

1  12  56.61  '+  0.10 


5  8  38.95 

5  n  4.33 

5  18  32.65 

5  25  44.86 


0.02 
1.40 
o.oi 

O.OI 


•  • 


•  ■ 


6    o  34.61  —  I .72 

6     5  21.63  f-  0.32 

18  II  39.20  —  0.61 

•  ■           «           «  •           • 

6  30  38.12  —  0.18 

r 

•  •             •             ■  •             • 

6  42  .^6.09  +    0.40 

7  5   18. II  —13.01 

•  •            •             •  .                •            • 

7   18     8.78  -   5.15 

7  25  57.35  -   1.78 

7  29  25.88  —   1.80 


M 

;3 


APPARENT      ' 
NORlH-rOLAR 
DISTANCE.      : 


8g 

it 

«  o 


n 


n 


357  14  16. 1  !—  0.1 

56  47  2.4  —  1.2 

76  19  20.4  +  0.9 

351  38  48.5  -16.3 

22  33  36.1  .   0.0 


16  52  41.9 

40  4  3.5 
40  4  4.6 

83  54  9.7 
no  52  30.4 


—  0.4 

—  16.3 

—  16.3 
+  i.i 


50  8  22.3  I -12.2 
45  9  40.0  —  0.6 
45  9  41.4  1+  0.8 

27  56  9.4  :-  3.5 

27  56  12.5  ■-  0.4 


105  3  32.9 
104  31  6.5 


I 


24  26  40.9  •+  0.2 


85  2 
83  49 
61  35 
61  35 
75  30 

108  39 

4  23 

82  46 

55  I 
I   20 


29.6 

5.0 

12.9 

14.8 

1.6 

49.8 
52.8 
20.2 

45.7 
26.1 


+ 
+ 


3.9 
1.9 

'   o.u 

+  1.9 

.+  3.6 

!+  2.3 
1+22. 1 

;+  2.2 
I+11.3 
'+  2.1 


352  13  46.7  I4-  2.3 

98  20  42.9  1+  1.3 

125  I  6.7  '—  5.2 

61  29  43.4  i+  0.9 

90  23  28.4  4-  0.7 

338  48  27.4  +  2.8 
82  36  58.9  |4-  0.6 
82  36  59.6  +  1.3 
75  13  2.9  |4-  6.4 
20  38  7.0+1.2 


356  36  8.3 

73  29  46.6 

73  29  46.2 

2  45  42.4 

2  45  44.4 

7  21  14.0 

21  16  55.7 

21  16  58.8 

120  42  22.4 

1.6  4  25.4 


+ 
+ 


!■ 


1.2 

1.9 
'■5 
».3 
0.7; 


+  16.4 

+  13. » 
+  13. 1 

-  3.4 

-  3.8 


for  summary  of  t/w  elements  of  redueiion  see  J>a^i^e  3. 


No.    Parallax.     Semi-diam. 


Defective 
Illumination. 


Sum. 


II 


n 


II 


ZENITII-l'OINT  CORK. 


Ii  5i  37»  3I1 36, 40, 41.  Three  bisections.  " 

3, 11,25, 28, 29,  34,39'  Four  bisections.     No.    11030+55.41 
7,  8, 49,  50.  One  bisection.       No.  31  to  50  +  55. 01 
30.  Five  bisections. 


10   — 

5.0 

•              ■ 

16  - 

7.2 

—  16  13.2 

17  - 

7.2 

+   I';   13.2 

4- 


o.i  — 


4.9 
—   16  20.4 

+   16    6.0 


H 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATK 
AND 

ohs'k. 


1877. 

I   Feb.  8 
P. 


E. 


a 


OBJECT. 


CI 


MKAN' 
THREAD. 


CORRECTIONS. 


Inst.        Clock. 


1  I       B.  A.  C.  2536    . 

2  B.  A.  C.  2609  (R) 

3  B.  A.  C.  2609 

4  /    Ursnc  Min.,  s.  i 

5  B.  A.  C.  2677 

6  B.  A.C.2775 

7  B.  A.  C.  2S09 

8  ij   Cancri     . 

9  B.  A,  C.  2^33 

10  B.  A.  C.  2974 

11  B.  A.  C.  3030 

12  o2  Ursac  Majoris 

13  n    Cvgni 

14  Sun  I.  N. 

15  Sun  I!,  S. 

16  ^    Pegasi     . 
ly  a    Piscis  Aust. 

18  a    Pegasi     . 

19  a    Andromedic 

20  y    Pegasi     . 


21  ;3 
22 

■23  ft 

24  ft 

25  A 

I 

!  26  < 

'27 

28  I 

29  a 

30  a 

31  22 

32  A 

■33 

34  23 

35  51 


Ceti    . 

Polaris 

Orionis 

Tauri 

Orionis 


Orionis  . 
B.  A.  C.  1S25 
B.  A.  C.  1S42 
Orionis  (r.)  . 
Orionis    . 


Camelop. 
Ursjc  Min.,  s.  r 
O.  Arg.  N.6So3 
(H.)  Camelop. 
Ceti   . 


36    50  Draconis,  s.  i». 


37 
38 

39 
40 

41 
42 

43 
44 

45 

46 

47 
48 

49 
50 


3 
3 
9 

Q 
9 
9 
9 
9 

9 
<) 
8 

5 
9 

4 

a 

9 
9 
9 

9 
5 
9 
9 
9 

9 
9 
9 


m.     s.  s. 

33  58.47  -   I.J7 

•  •  •  •  * 

45  26.81    -h  0.25 

46  2.40  —39.66 
o  22.24   +   5-28 


1. 17  — 


16  39.30 
25  17.24 
34  21.70 
39  49  79 


i.oS 
1.23 
0,30 
1.18 
1. 19 


47  48.34  ;-  1-22 

59  16.08  4-  1. 2 1 

36  50. 4S  +  0.30 

32  37.59  -  0.79 

34  52.23  -  0.79 


34  57.57 
50  29.60 

5&  15.74 

39. »7 
32.01 


I 
6 


0.44 
1. 10 

0.37 
0.15 
0.3JJ 


s. 
+  20.97 

•    • 

-+-  20  99 
+  20.99 
+  21.01 

-h  2 1 .  02 

+  2 1 . 03 

-f  21.04 

+  21.05 

+  2 1 . 06 

-H  21.07 
+    21.08 

+  21.91 

+  21.99 
+  21.99 

-4.  21.94 
f-  22.30 
+  22  09 
+  22  25 
+  22.19 


37  3.64  -  0.89  +  22.20 

II  59.02  1  +  34. 9<5  +    22.-^0 

8  17-07;-  0.74  -f  22.63 

iS  10.09  —   0.16  +22.73 

25  22.82  —  0.63  4.  22.64 


29     4.4S 

39     (^  •  ^>3 
41     0.70 


0.72  +  22.68 
1.34  \-  22.69 
1.34    4-   22.69 


I.alande  136S1 
Lalande  13700 
Lalande  13724 
Lalande  13757 


D.  M.  28.  1331. 
Lalande  13905  . 
B.  A.C.  2439  (K.) 
B.  A.  C.  2439  . 
Canis  Min.,  (r.). 


9 
9 
9 
9 
9 

9 

8 

5 
8 

8 

8 
9 


4  57.32  +  1.58 
II  131.77  -14.48 
18  48. 43  +  2.77 
24  54.16  -h  3.92 
42     6.30  -I-16.J7 


+  22.71 

-f-  22.72 

+  22.72 

-f-  22.73 

-f  22.75 


o.i-' 


49  55.77   -  3-^    + 
58     7.28  - 

58  41.35  - 

59  21.55  - 
o  16. 10  - 


o.  17 
0.17 
0.17 


22, 

22 

22 

22 

22 


73 
76 
76 
76 

77 


3  38.62  —  0.17    4-   22.77 

4  22.00  —   0.17    -+-   22.77 


5      17  44.62   4-   1.50   4-  22.78 


a 


Canis  Minoris  .'  . 
B.  A  C.  2609  (R.)  . 
B.  A.  C.  2f>09  .  3 
Groom.  3241,  s.r.  9 
Hydric    ...    9 


45  25.11  +  0.30  +  22. Si 
30  7.07  —  3.09  f  22. 85 
39  55.49  -  0.53    +  22.85 


1 

1 

«A 

1                          1   * 

1 

CORRECTIONS. 

§" 

V    0 

■   3 
•                        !  8 

ZENITH 

DIST.  ; 

APPARENT      j 

APPARENT          C 

SOU' 

ni, 

, 



RIGHT 

5    ^ 

NORTH-POLAR     3 

0% 

ROM  CIRCLES.  Instrument.  Refraction. 

ASCENSION. 

.2,0 

DISTANCE.          0 
.5 

s^ 

»- 
*« 

0     t 

/ 

/ 

99 

• 

1       II 

h. 

m.    s. 

s. 

0          ;           /» 

74  53 

54.62  + 

9 

8. II    + 

3  43.0 

7 

34  18.27 

-    1. 81 

126    13        6.9     — 

18S  53 

5?. 28  -h 

5 

19.14    + 

9.6 

• 

•          •          • 

•           • 

42     7     0.2    + 

350  55 

50.92  4- 

4 

5S.92    - 

9.6 

7 

45  48. 05 

-  3.14 

42     7     1.4    + 

307  45 

51.32   + 

5 

3.24    - 

I   17.7 

19  45  43.53  1 

+   1. 31 

358  55  58.1    + 

316     I 

50.65    4- 

4 

15.06    - 

58.2 

8 

0  48.53 

-15.13 

7  II   28.7    +i< 

70  31 

55.32    + 

5 

4.24    + 

2  50.6 

8 

7  21. II 

-   1.84 

121  46  II. 4    — 

77  57 

54. 7S    + 

4 

58.05    + 

4  39.5 

8 

16  59.10 

-   1.88 

129  13  53.5    - 

17  57 

51. ?o   + 

I 

1.54    + 

19.7 

8 

25  37.98 

-  2.33 

6g     8  34.2    -  ( 

74  55 

55.02  -+- 

4 

33.92    + 

3  42.9 

8 

34  41.57 

-   1.87 

126  10  33.0  —  : 

75  27 

53.20  + 

\ 

2.65    + 

3  51.1 

8 

40    9 . 66 

-   1.88 

126  42     8.1    -  ; 

i 

76  59 

54.95  + 

5 

8.67    + 

4   19.0 

8  48     8.19 

-   1.88 

1 

128  15  43.8  -  '. 

331    11 

49.60  -1- 

4 

28.25    — 

33.2 

8 

59  33.37 

—  0.13 

22   22      5.8     +   ( 

353  57 

42. So  4- 

5 

43.84    - 

6.2 

• 

•           •           • 

■            • 

45     9  41.6   +  < 

52  59 

5 1 . 70  '  + 

4 

16.32    + 

I   19.2 

21 

32  58.79 

•            ■ 

104  II  48.4 

53  31 

49-45  -+- 

4 

45.55    -+- 

I   20.7 

21 

35  13.43 

•           ■ 

104  44   16.9 

23  38 

•            • 

•           # 

•            • 

22 

35  19.21 

+  0.23 

•           •            •           •      ' 

69     4 

•            • 

•           ■ 

•           • 

22 

50  50.59 

—  0.20 

•  1 

•            •            •                  1 

24   15 

48.65    -i- 

4 

49.76    + 

27.0 

22 

58  37.47 

+  0.03 

75  27  26.6  +  : 

10  23 

44.25    1 

4 

58.27    + 

II. 0 

0 

2     1.22 

-  0.02 

61  35  14.7  +  1 

24  17 

50.42  + 

5 

23.26    -f 

27.0 

0 

6  53.84 

+  0.03 

75  30   1.9  +  : 

57  27 

48.80  -f 

4 

6.90    f 

I   33.2 

0 

37  25.00 

+    O.II 

108  39  50.1    +  J 

310     9 

48.65   + 

5 

23.98    - 

1    10. 1 

I 

12  56.22 

+  0.50 

I  20  23.7  ;-  < 

47     7 

44.72  -f 

5 

33.16    + 

1     5.2 

5 

8  38.99 

+  0.03 

98  20  44.3    +  1 

10  17 

43.50  -t- 

5 

28.65    + 

II. I 

5 

18  32.60 

—  0.05 

61  29  44.5    +  1 

39  11 

47 -So    +- 

1 

4 

30.84    + 

49  4 

5 

25  44.87 

+    O.OI 

90  23  29.2    +  1 

44  51 

1 

48.98   + 

22.35    + 

I     0.2 

5 

29  26.44 

-  1.43 

95  59  32.7    +  J 

78     9 

51.15    -+- 

6 

55.49    + 

4  44.5 

5 

39  27.98 

-  1. 51 

129  27  52.3  i-  ! 

78     9 

51.15;-+- 

59.25    + 

4  42.3 

5 

41  22.05 

-  i.5« 

129  21  53.9  1-  j 

148  25 

46.95   4- 

4 

12.26    — 

37.1 

• 

•            •            • 

•     * 

82  36  59.1  ;+  ( 

31   25 

48.50  + 

4 

13.90    + 

37.1 

• 

•           ■           • 

•     • 

82  37    0.7  +  J 

329  27 

46.15  '  + 

4 

1 
36.62  !— 

35.7 

6 

5  21.61 

+  0.33 

20  38    8.3   +  i 

305  27 

48.42'  + 

3 

24.60    — 

I   24.9 

18 

II  40.01 

—  0.02 

356  36    9.3   +  3 

319     7 

48.22   + 

5 

9.96    - 

52.3 

6 

19  13. Q2 

-  7.98 

10    18   27.1     +2C 

310     7 

48.22  !-i- 

4 

54.25  ;- 

52.3 

6 

25  20.81 

—  8.iq 

10  18  II. 4 

+  M 

311  35 

48.25'+ 

4 

43.81  I- 

I     8.3 

6 

42  45.42 

-  0.08 

2  45  45.0 

+  1 

294     7 

48.42  + 

5 

3.91  '- 

2    14.4 

18 

50  14  83 

+  0.05 

1 

345   16  59.1    +4 

10  25 

49.38  + 

5 

1.40  + 

II. 3 

6 

58  29.8^ 

—  2.21 

61  37  23.3  +  e 

10  25 

49- 3!^   -H 

3 

31.06  + 

11-3 

6 

59     3.94 

—  2.21 

61  35  52.9   +  6 

10  25 

49.38   + 

5 

40.84  + 

11.3 

6 

59  44.14 

—  2.21 

61   38     2.7  .+  6 

10  25 

49.38   + 

3 

39.44    -^■ 

"3 

7 

0  38  70 

—  2.22 

61  36     1.3+6 

10  25 

49-38   ^ 

4 

7.5^8    + 

11.3 

7 

4     1.22 

—  2.24 

61  36  29.8   +6 

10  25 

49.38  + 

2 

44.66    + 

11.3 

< 

4  44.60 

—  2.24 

61  35     6.5   +  6 

209  43 

48.90  + 

5 

3-27    + 

34.8 

. 

•            •            ■ 

• 

21    16  54.2   +13 

330     7 

49. ss  + 

3 

23.81    — 

34.8 

7 

iS     8.90 

-  5.14 

21    17    0.1    t»3 

146  33 

48.42  + 

5 

32.66    — 

1 

40.0 

• 

•           •           • 

•          • 

84  27  40.1 

-  0 

33  15 

43.85  + 

4 

54.91     -H 

40.0 

• 

•           •           • 

•           • 

84  27  40.0 

-  0 

188  53 

47.65   + 

5 

21.13 

+ 

9.6 

• 

•           •           • 

■           • 

42     7     2.8   +  7 

350  55 

46.15   + 

5 

3.32 

— 

9.6 

7 

45  48.22 

-  3.14 

42     7     I.I   +  7 

290  57 

46.62  + 

5 

14.07    - 

2  37.4 

20 

30  26.83 

+  0.65 

342    6  44.5   +<> 

31   55 

51.22  + 

5 

4-77 

+ 

3S.2 

8 

40  17.82 

—  0.04 

83     7  55-4 

+ 1 

No. 

Barom. 

At.    ! 
Ther. 

Ex. 
Ther. 

/-or  sutnmary  of  the  clctucnts  of  /; 

due  turn  sec  pui^e  3. 

No. 

Parallax. 

Semi-diam. 

Defeclive 
Illumination. 

SuD. 

in. 

.-, 

0 

/             t% 

1      II 

f              it 

1        « 

8 

30.06 

35.0 

32.0 

- 

14 

-         7.1 

+   16  14.2 

■                ■ 

+    16    7. 

0 

30.06 

35.0 

32.0 

15 

-         7.2 

—  16  14.2 

■                • 

—    16  II. 

13 

30.13 

38.8 

390 

ZENITH-POINT  CORR. 

•                • 

15 

30.11 

40  0 

40. S 

22 

30.18 

44.0 

43-5 

5,  12,  22,  32,  35.  Three  bisections. 

No.    I  to  12  +  55.01 

23 

30.14 

38.0 

35.0 

37i  38,  39,  40,  41.  One  bi.seclion. 

No.  13  to  22  +  55.32 

No.  23  to  50  +  55.87 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


t5 


rE 

D 


1 


2;  I 


OBJECT. 


I 


^7-    . 

i.  9  I 


I 

2 

3 
4 
5 

6 

7 

8 

9 

lO 


K 

a 

6 

7 

a 


lo 


"  I 

12 

13   y 

U 

«5 


i6 

17 
i8 

«9 

20 


a 


O.  Ar^.  N.  9450 
Ursse  Majoris 
B.  A.  C.  3079 
(*ancri    . 
Hydrae 

Lyrae 
Draconis 
Aquilas   . 
Aquilx   . 
B.  A.  C.  6934 

Venus  II,  N. 
Venus,  S.     . 
Cygni     .     . 
Sun  I,  S. 
Sun  II.  N.    . 

Pegasi    . 
Piscis  Ausi. 
B.  A.  C.  8032 
Pegasi    . 
B.  A.  C.  166 


21    fl  Ceti  .     .     . 

I  22  B.  A.  C.  259 

23 .  €  Piscium 

.  24   ff  Andromeds 

'  2$  Polaris    .     . 

26        B.  A.  C.  144S 
'  27    3  Ononis  . 
26    3  Tauri      .     . 
29 .  d    Orionis  .     . 
3c        Weisse  633  . 

.  31 !       Weisse  632  . 
:3a        B.  A.C.I 794» 

'33         B.  A. C.I 794* 
34        B.  A.C.  1843 
35'.       B.A.C.  1891 

36  Piazzi  VI,  34 

37  '      B.  A.  C.  2036 
'  38        B.  A.  C.  2054 

39        B.  A.  C.  2098 
I40J       B.  A.  C.  2117 

B.  A.  C.  2288 
Anonymous. 
B.  A.  C.  2471 
B.  A.  C.  2502 
B.  A.  C.  2S36 

B.  A.  C.  2561 
B.  A.  C.  2572 
>.    Ursse  Mm.,  s.  f 
B.  A.  C.  2717 
B.  A.  C.  2719' 


41 

'43 
44 
45 

46 
47 

48 

49 
50 


w 


^  MEAN 

THREAD. 


£  . 


rORRF.CTKJNS. 


Inst.    Clock. 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


m.  s.   I 

'  49  36.37  + 
50  26.92  i 4- 

■  55  12.46  - 

o  44. S4  - 

21  12.41  ~ 


8.14 
302 

I.OQ 

44  23.32 
4  34." 


45 
12 

40 


S. 
0.31 
0.30 
0.25 
0.47 
0.76 

0.15 
1.25 

0-54 
0.56 
0.70 


s. 

+  22.87 

4-  22.87 
+  22. b7 
+  22.88 
+  22-90 

+  23.62 

+  23.63 
+  23  64 
+  23.64 

4-   23  66 


9  '  II  34.08  —   i.oo  +   23.67 

3  '   17  23.87   +   O.OJ  4-   23.67 

9  .  36  33-49  -  oS3  +    23.73 

9      38  47.77  -  o.gS  +    23.73 


3 
9 
9 
9 
9 

9 
9 
9 
9 
4 


34  55.81 
50  28. 41 
57  24.23 
14.07 
20.82 


I 


58 
32 


0.51 

1. 15 
0.20 

0.43 
0.15 


37 
49 
56 

2 
II 


2.10  —  0.94 

31.20  '4-  o.oi 

10.13  —  0-54 

26.57  —  0.05 

52.55   +36.15 


36 

8 


5 

9  '  18 
9  .  25 
5      26 


I 


3 
6 

5 

9 
9 


26 

34 
34 
41 

48 


59-45 
15.48 
8.52 
21.23 
30.36 

30-68 
11.02 
11.16 
33.40 
17.48 


9  '     6  46.73  - 
'3  ,  12  28.77  - 


9 
3 
9 

15  23.53 
21  29.16 

24  25.10 

8 
8 

9 
9 
9 

52  32.16 
52  49.72 
21  46.84 
29  2 . 72 

33  5i.24 

4.88 
0.75 

0.14 
0.63 
0.72 

0.72 
C.66 
0.66 
0.7S 
1.22 

1.54 
1.33 
1-37 
1.41 
1. 41 

1.27 
1.27 
1.25 

1.30 
1.30 


■h  23.77 
4-  23.54 

4-  23. 7() 
4-  23.82 

4-   23. SO 

1 4-  23.78 

-4-    23.87 

-^  23.93 

-f-  23.5s 
4-   23. S9 

-{-  24. iS 
4-  24.21 
4-  24.26 
4-  24.22 

4-   24.24 

4-  24.24 

4  24.25 

4-  24.2? 

+  24.26 

4-  24.27 

+  24.29 

4-  24.30 

+  24.30 

+  24.31 

4-  24.32 

4-  24.35 
4-  24.36 
-t-  24.39 
4-  24.40 
4-    24.40 


2  ■   38  20.66  —    1.30  4-  24.41 
q  I  39  18.70         1.30  4-  24.41 

3  46  1.80'— 46.26  4-  24.42 

9  I  59  57.64  -  1.23  4-  24.44 

6   O  38.63  —  1.23  4-  24.44 


ZKMTH  ni>T. 

SOl'TH, 
FROM  CIRCLI-S. 


roRRECTlON.S. 


InsiruirifiU  Rcfraciion 


•I 


350 
350 

13 
27 
46 


5 
33' 

2S 

30 

39 


17  49.00 
17  49-tHJ 
53  47. So 
39  52.22 

55  47.80 


35 

23 

2.; 

15 

59 


52.  So 
51  62 
54.02 
52.50 
55.65 


4- 

+ 

4- 
4- 

+ 

-!- 

4- 
-{- 
+ 


4 

4 
3 
3 
4 

4 
3 
4 
4 
4 


42.4? 

3^.11 

3o.2?i 

36.57 
24.  (,o 

41.89 

53.95 

3'>.54 
41.28 

7.60 


+ 

4- 


4- 


4- 


5')  13  49- 7S  f-  4  7.0(.^  4- 


59  I3f  49.78  4-  4  18.89 

338  57  49-55  +  4  12.35 

53  II  55.38  -f  5  4.7<» 

52  30  57-48  -H  4  39.78 


+ 


IC.4 
10.4 
15.2 
32.1 

I   5.5 

6.1 

33.1 
33-0 

35.4 

50.  S 

I  41.4 

r  41.4 

1.0 

I  20. 1 

I  1S.5 


2S 

69 
I  I 

24 

s 


38 

4 
23 

15 
37 


46.20  4- 
50.52  T 
49.12    + 


4 
4 

4 


44.13  4- 
46.76  4- 
15. 84  + 


12.0 

26.7 

9.1 


57 


27  53.20  4-  4  0-02  -f-  I  32. S 

o  59  49.08  4-  3  42.07  4-  1.1 

31  33  52.02  +  5  30.25  4  36- 5 

3  5»  50.3"  -^  3  29.75  +  4.1 

310  9  49.25  4-  5  24.12  —  I  9.9 

317  51  47.42  4-  3  18.75  -  54.2 

47  7  53.60  4-  5  25. iS  4-  1   5.T 
i^>  17  45.30  +  ^  26.00  I-  II.  1 

39  II  52.45  4-  4  26.22  4-  49-3 
45  23  59. -8  4-  3  4'. 13  -H  ^  1.3 

45  23  59. 7S  f  4  18.66  -f-  I     1.3 

40  47  50.82  -f    5  29.22  4-  52.3 
40  47  5<J.82  4-   5  31.9'  +  52.3 

48  31   53.40  4-   3  32-71  4-  I     8.5 
72  35  51.5^  H-   4  27.95  4-  3  11.7 


■^3  55  5'>-75  + 

76  25  52.62  4- 

78  9  54. 10  4- 

79  41  53.32  + 
79  41  53.32  4- 

74  5  52.45  -f 

74  5  52.45  -f- 

72  39  53.68  + 

74  53  51.02  4- 

74  53  51.02  -f 


4  27. 84 

5  2(^89 

5  7.22 
41.20 

6  13.64 


5   1. 13 

2  24.05 

415.  t,() 

25. or 

o  8. 68 


+ 

4- 

4- 

+ 
4- 


8  «;o.7 
4  8.3 

4  44-7 

5  24.0 

<;  26.3 


3 
3 
3 
3 
3 


31.4 
31. 1 
13.7 
42.5 
4*. 7 


74  3'  5«.98  -H  3  46.59  4-  3  37-9 

74  31  50. gS  +  4  30.21  4-  3  3"^.' 

307  45  48.75  -T-  5  5.56  -  I  18.3 

71  59  55.02  4-  5  15.33  +  3  6.7 

71  59  55.02  -h  3  49.22  f-  3  6.4 


APfARKNT 

RKiHT 
ASfKNSIU.N. 


h.  m.  S. 

8  49  59.55 
3  50  50.09 

8  55  35-08 

9  I   7.25 
9  21  34.54 


0  . 

O  P 

^  2 

C3  y 

r.  O 


-  3.41 

-  0.03 

-  2.47 

4-  0.03 
-  0.03 


iS  45  31.60  4-  0.03 

19  12  27.93  —  0.09 

19  40  2J.20  4-  0.04 

19  44  46.41  4-  0.05 

20  4  57.07  4-  0.46 

20  i:  56.75  —  0.39 

■     •     •     «  ■     ■ 

20  17  47.56  f  I. 38 

21  36  56. 3 J  .   . 

21  39  IO.f)2 


22  35  19  07 

22  50  51.04 

22  57  47-82 

22  58  37.43 

o  32  44.53 


4-  0.09 

4-  0.25 

—  0.92 

—  0.01 
4-  o.«;6 


o  37  25  02  4-  0.14 

o  49  55.08  \-  0.63 

0  56  33.47  -  0.10 

1  2  50.40  4-  0.47 
1  12  52.59  -  2.31 


4  37  2=^.51 

5  8  33.95 
5  18  32.61 
5  25  44. 84 
5  26  53.88 

5  26  54.20 

5  34  3461 

5  34  34-75 

5  41  56. S8 

5  48  40.52 

6  7  9.43 
6  12  51.74 
6  15  46.4^1 
6  21  52. oO 
6  24  47.91 

6  52  55.24 

6  53  12.81 

7  22  99'^ 
7  29  25.82 
7  31  18.34 

7  38  43-77    - 

7  39  41.81    — 

10  4-  39-96    — 

8  o  20.  rt:^    — 
8  I      1.34    - 


—  4. II 
4-  0.01 

—  0.02 

—  0.01 

—  1. 41 

—  1.41 

—  1.46 

—  I  46 

—  J. 47 

—  1.49 

—  1.63 

—  ».59 

—  1.61 

—  1 .  64 

—  1.65 

—  1.70 

—  1 .  70 

—  I    76 

—  1.79 

—  I  .So 


1.80 
1.80 
?.8i 
1.83 
1.83 


AI'I»ARE.\T      I 
Nr)RTII-rOI,AR 
IJISIANCE. 


M 

1.2 

•Jt  o 


It 


41 
41 
65 


23 

28 

3 


78  50 
93     7 

56  47 
22  33 

79  41 
81 

91 


27 
II 


110  25 
1 10  26 
50  8 
104  24 
103  52 


42.3 
37.9 
54.5 
22.1 

39-4 

2.0 

33.7 
18.8 

30.4 
15.2 

59.4 

"3 
22.1 

41.4 

17.0 


4- 

4- 
+ 


It 

0.7' 

I.I  I 
2.1 

3.1 
0.7 


I 

-  2.0| 

-  3.0 

-  o.7| 
.—  0.8 

-II. 3i 

I 


—  12.7' 


62  35  3.5 

75  27  25.2 

59  48  35.3 

108  89  48.1 

52  9  53.5 

82  46  20.0 

55  I  45.3 

I  20  24.7 

9  o  33.2 

98  20  45-1 

61  29  43.6 

90  23  29.2 

96  35  3.4 


.  .  I 
+  0.4' 

4-  2.4, 

4-  7-8. 

I 
4-  0.7. 

+  11. 1  i 
,+  1.9' 

-l-ii.o, 

4-  0.5 

I      I 

+  27.1! 

I  3.3 
4-I.il 
4-  1.4 
+  1.2' 


135  15  30.5 

127  41  52.0 

129  26  7.2 

130  54  19-7 
130  59  550 


96  35  40.9  .4-  i.i  ' 

92  o  33.5  +  2.3, 

92  o  36.2  4-  2.3 

99  42  55-8  =4-  0.2 ! 

123  49  52-4  -  4.9, 

-  6.2| 

-  5.2 

-  5.4' 

-  5-5: 

-  5.5 

-  4-5 

-  4.5'. 

-  4.2 

-  4.2 

-  4.2 

i 

-  4.2 

-  4.ii 

-  39' 

-  3  9 

I 
,  I 


125 
125 
123 
126 
126 

125 
12^ 

358 
123 
123 


20 

18 

53 

4 

13 

45 
46 

55 
»4 
13 


46.2 

8.S 

44.2 

22.7 

5-8 

36.7 
20.5 

57.2 

38.3 
11.8 


Barom. 


in. 

30.14 
30.19 
30.20 
30.16 
30.05 
30.15 
30.15 
30.15 


At. 

Ther. 


32.0 
32-4 
37.5 
40.3 

45.0 

45-5 

40.6 

35.6 


Ex. 
Ther. 


2Q.7 

31.2 

36.5 
39.8 
43.8 

44.2 
37-8 
32.5 


For  summary  of  the  lUnwuts  of  nJti,  tioti  .uv  /./^c-  3. 


No.     Paialhix.     Scnii-diani. 


Defective. 
IlluniiiKition. 


Sum. 


II 


II 


25.  Four  bisections. 
23130,31,43.46.  One  bisection. 

48.  Three  bisections. 


/r.MTii-r<.iiNT  i.okK. 

1 1 
No.    1  to    54-  55.87 

No.    6  to  25  4-  52.30 

No.  26  to  50  4-  54.57 


11 
12 

14 


4.9 
4.9 

7-1 
7-1 


+ 


6.0 

—  6.0  ,   4- 

—  16  12.2 
-f    16  12.2 


0.1 


+  I.I    ' 

-  10.8   i 

-  16  19.3   ' 
4-  16     5.1    I 


i6 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


i 

1 

1     corrections. 

1 
1 

CORRECTIONS. 

eous 
>n. 

\h: 

DATE 

>:  \ 

ZENITH  DIST. 

APPARENT 

S*5 

APPARENT         6  2 

AND 

• 

.0   '               OBJECT. 

B 

0 

MEAN 

THREAD. 

SOUTH, 

■ 

- 

«^  «  f^  9  9^9\ 

*  y 

NOR  ra. 

POLAR 

J5o 

RIGHT          1      i-i  u 

•5£ 

OBSR. 

1 

1    Inst. 

Clock. 

^'^^^'^^^^^^^•'instrument.  Refraction.! 

ASCENSION.           w  § 

DISTANCE.     I    gg  1 

^   1 

H 

m.     s. 

I 

f 

1 

1          n 

s^ 

e          1 

2^ 

1877. 

s. 

s. 

0         t             n 

II 

h.  m.    s.              s. 

n 

1 

Feb. 10 

I        B,  A.C.  2719*    . 

5 

0  40.59  -  1.23 

+  24.44 

71   59  55.02  I-+- 

3 

48.33     + 

3    6.4 

8     I     3.80    —  1.83 

123    13 

n.o  -  3.9 

F. 

2|       B.  A.  0,2778  (r.) 

• 

•          •          «                 •          • 

•           • 

150  35  53.481  + 

4 

48.98 

— 

34.3 

.     •     *     .   1       •     . 

80    26 

13.0  -  0.6 

3        B,  A,  C.  2778     . 

• 

•          •          • 

•           ■ 

■           ft 

29  13  49.22  -h 

5 

29.70 

— 

34.3 

•     •     .     .          •     . 

80    26 

14.4  -  0.6 

4        B.  A.C.2Si9(R.) 

• 

•          ■          ■ 

•           • 

•           • 

202    9  55.82  -f- 

3 

45.23    ,+ 

25.0 

1 
•     .     .     .          •     . 

28    52 

15.2  +  5.7 

5        B.  A.C.  2819     . 

• 

t          •          • 

«           • 

•           ■ 

337  V  54.751  + 

4  29.17    - 

25.0 

1 

ft           ft          ft          ft      1              •          ft 
1 

28    §2 

20.1 

+      5.: 

6  1       B.  A  C.  2941     . 

9 

35  27.27 

-   1.40 

+  24.48 

1 

78  33  50.751  + 

4 

38.44     + 

4  56.1 

1 

8  35  50.35    -   1-89 

120   49 

46.5  -  36 

7    t  Hydrae    . 

9 

39  53.90    -  0-54 

+  24.46 

31  55  43.90  + 

5 

7.93     + 

38.2 

8  40  17.84    —  0.03 

83     7 

56.2  H  2.7 

8  '  K  Cancri    . 

9 

0  43^.27  i—  0.48 

+  24.46 

27  39  55.75  + 

3 

33.23     + 

32.1 

9     I     7.30    +  0.08 

78  50 

22.3 

+  3-3 

91       B.  A.C.  3192*    . 

9 

IS  10.46 

—  1.20 

+  24.53 

70     I  54.30  + 

3 

23.55     + 

2   47.2 

9  15  33.79    -   «-87 

121    14 

26.2 

-  3-; 

10    a  Hydrae    .     .     . 

9 

21   10.87 

—  0.78 

-H  24.48 

46  55  54.82   -^ 

4 

19.72     + 

I      5.4 

9  21  34.62    +  0.05 

1 

98     7 

41. 1    +23 

II        Atala.     .     .     . 

9 

40  39.00 

—  0.09 

+  24.56 

5  47  48.321+ 

6 

23.05    '  + 

6.3 

9  41     3.47  1       .      . 

57     0 

38.9    -  0.4 

12    a  Leonis    . 

9 

1  27.32 

—  0.46 

+  24.57 

26  13  48.05  + 

5 

27.44 

+ 

S'^^ 

10     I  51.45    —  0.02 

77  26 

7.0    -»-  4-6 

13        Weisse  (2)  234  . 

7 

'2  31.25  —  0.32 

+-  24.60 

18  19  57.32  i-h 

4 

15.04 

+ 

20.4 

10  12  58.53  '—  2.35 

69  30 

54.0    -  80 

14  '  >*  Leonis    .     .     . 

D 

12  49.31   —  0.32 

+  24.73 

18  19  57.32  1  + 

5 

45.66     -4- 

20.4 

10  13  13.59  i—  o.ii 

6g  32 

24.6    +  4-6 

15    y'  Leonis    . 

5 

12  49.85  -  0.32 

+  24.60 

18  19  57.32  + 

5 

43.01 

+ 

20.4 

10  13  14.13    —  2.35 

69  32 

21.9  1-  S.o 

12 

16    a  Andromeds 

9 

I  34.33*-  0.o8 

+  27  00 

10  24     .      . 

• 

•               • 

ft           ft 

0    2     1.25    +  0.03 

ft           • 

■   1 

P. 

17    >'  Pegasi     .     .     . 

9 

6  27.11 

-  0.30 

+  26.99 

24  18     .      . 

ft  • 

•*        ft               • 

ft           • 

0    6  53.81    +  0.02 

ft           « 

1 

18  1  a  Cassiopeae   . 

9 

33     2.89  -h  0.67 

-h  27.00 

342  58     .      . 

ft 

ft               • 

ft           ft 

0  33  30.56    —  0.07 

ft           ■ 

•     . 

•    » 

19'       B.  A.C.  262.      . 

9 

5«  21.63 

-+-10.04 

+  27.01 

313  >4   .    . ; 

• 

ft                ft 

•           ft 

0  51  58.68  '  +  16.03 

ft           ft 

.      . 

.  .' 

20    t  Piscium  . 

9 

56    6.93 

—  0.40 

-+-  27.01 

31  34    .    . ' 

• 

ft                ft 

ft           ft 

0  56  33-54 

—    O.OI 

•            ft 

»      • 

•    • 

21     j3  Andromedae 

8 

2  23.44 

+  0.04 

-h  27.01 

3  52    .    . 

ft 

ft               ft 

ft           ft 

I     2  50.49 

+  0.50 

•            * 

•      • 

1 

*    • 

22        Polaris   .     .     . 

1             _ 

7 

1'  51.39 

+34.41 

-h  27.01 

310  10   .    .  ' 

• 

ft               ft 

ft           ft 

I   12  52.81  |—  0.35 

a              ft 

■      . 

•    • 

E. 

23    a  Lyiae.      .      .      . 

9 

32  18.30 

4-  0.03 

-h  27.40 

0  9  48.48  + 

3 

57.50     + 

0.2 

18  32  45.76  1+  0.06 

51    20 

7.4 

-  1.4 

24 

/?  Lyrae.      .     .     . 

9 

45     4.26 

-  0.15 

+  27.47 

5  35  4<.23  + 

4 

47.69      + 

6.2 

18  45  31.64  I       0.00 

56  47 

3.3 

-  1.3 

25     ^  Aquilae   . 

9 

59  18.12 

—  0.50 

+  27.41 

25     7  47.43,+ 

4 

41.06 

+ 

29.3 

18  59  45.05 

+  0.13 

76  19 

19.0 

-1.3I 

26        Mercury  II,  C.  . 

9 

6  34.00 

-  0.99 

+  27.43 

57  37  48.821  + 

3 

49.11 

+ 

I  37.5 

20     7    0.44  1—  0.28 

108  49 

36.6 

27  '      Venus  11,  S.      . 

9 

27     7.83 

—   1. 00 

+  27.43 

58  29  52.83,+ 

4 

21.37 

+ 

I  40.7 

20  27  34.26    —  0.38 

109    12 

16. 1 

28        Venus  N.     .     . 

• 

... 

.      . 

■           • 

58  29  52.83,+ 

4 

7.42    '  + 

I  40.7 

•      ■      .      .          .     . 

109   42 

2.1          . 

13 

29        Sun  I,  N.      .     . 

7 

48  16.72 

-  0.83 

+  27.42 

51  39  50.78  + 

4  4352  1+ 

I   17  8 

21  48  43.26  1       .      . 

102    52 

13.3 

• 

30 '       Sun  II.  S.     .     . 

8 

50  30.52 

-  0.88 

+  27.42 

52  II  49.03  "* 

5 

12.35 

+ 

I   19.4 

21  50  57.06          .     . 

103    24  42.0 

t    • 

311a  Andromedae 

1                      w^                            ■ 

3 

1  33.90 

—  0.12 

+  27.46 

10  23  45.83+ 

4 

56.49 

+ 

11.3 

0   2    1.20  ;—  o.oi 

61  35 

14.8 

+  i.i 

3«    y  Pegasi    .     .     . 

9 

6  26.71 

-  0.37 

+  27.46 

24  17  48.85  + 

5 

22.92 

+ 

27.7 

0     6  53.76    —  0.03 

75  30 

0.7 

+  2.2 

33 

B.  A.C.  166.      . 

9 

32  17.32 

—  0.06 

+  27.42 

8  37  41.70,+ 

4 

25.29 

+ 

9-3 

0  32  44  68    +  0.58 

59  48 

37.5 

•H  7-4 

34    /3  Ceti   .... 

5 

36  58.49 

—  0.92 

+  27.35 

57  27  48.83.-r 

4 

24.03 

+ 

I  15.6 

0  37  24.99  1+  013 

108  39 

49-7 

+  2.S 

* 

35    /?  Andromedae 

9 

2  23.02 

-H  0.04 

+  27.42 

3  51  51.13  + 

1 

3 

29.71      + 

4-2 

I     2  50.48    +  0.51 

1 

55     I 

46.2 

+10.6 

36        Polaris    .     .     . 

5 

II  4940 

+  38.66 

+        -4* 

310    9  52.42  + 

5 

25.11    1- 

I   II. 8 

1 

I   12  55.48    +  3.20 

I  20 

26.9 

f  2.2 

37    6  Ursae  Min.,  s  p. 

7 

II  29.51 

-14.94 

+  27.- 

305  27  51.20  + 

3 

23.27 

— 

I  27.0 

18  II  42. f6    +   I. II 

356  36 

8.7 

+  2.9 

38    ^L  Geminorum. 

9 

15     5.70 

-  0.28 

+  27.60 

16  13  49.60  + 

4 

55.50     + 

18.2 

6  15  3301  1—  0.03 

67  25 

24.5 

+  2.3 

39        B.  A.C.  2079     . 

5 

19  20.36 

•      . 

H-    27.59 

75  23  52.45+ 

4 

38.04    1+ 

3  56.4 

6  19  46  60    —   1.56 

126  39  48.1 

-5.6. 

40        Brisbane  1230  . 

5 

19  24.56 

-   1.35 

+  27.59 

75  23  52.45   + 

4 

12.70 

+ 

3  56.2 

6  19  50.80  '—   1.56 

126  38 

22.6 

-5.6 

41     y  Geminorum. 

9 

30  11.02 

■      * 

+  27.58 

22  17  47.28  1  + 

5 

13.76     + 

25.6 

6  30  38.22    —  0.02 

73   2Q 

47.8 

+  3.» 

42    a  Canis  Majoris  . 

9 

39  18.62 

-  0.94 

-h  27.58 

55  19  54.80  + 

5 

15.79 

+ 

I  30.1 

6  39  45.27    +  0.06 

106  33 

1-9 

+  2-5 

43    51  Cephei    .     .     . 

5 

41   5976 

+  17.03 

+  27.59 

311  35  47.93  + 

4 

43.82 

— 

1     9.9 

6  42  44.36  1—  0.17 

2  45 

43- 1 

+  0.8 

44  '       B.  A.  C,  2305  (r.) 

• 

... 

*      . 

■           • 

161  47  47.00  i  + 

3 

56.04     - 

20.4 

ft           ft           ft           •                    ft           • 

69  14 

58.0 

+  5-4 

45        B,  A.C.  2305     . 

• 

... 

.      . 

•           • 

18     3  47.93   + 

4 

30.05 

+ 

20.4 

ft           ft           ft           ft                    ft           ft 

69  14 

59-6 

+  5-4 

46        B.  A.C.  2372 

;  9 

6  47.80  —   1.42 

+  27.59 

77  37  51.25'+ 

5 

12.56 

+ 

4  40.0 

7     7  13.97    -  1.71 

128  54 

5.0 

-  5-4. 

47    (5  Geminorum  (r.) 

1 . 

■           •           • 

*      . 

ft           t 

163  13  49-48,+ 

5 

21.80 

— 

18.7 

ft                     ft                     V                    ft                                       ft                     ft 

67  47 

28.6 

-0.5; 

48  '  (J  Geminorum.     . 

• 

■           •           « 

.      . 

•           ■ 

16  35  45.68  + 

5 

5.08 

+ 

i3.7 

ft              ft              ft              ■                           ft              ft 

67  47 

30.7 

+  1.6' 

49        B.  A.  C.  2446    . 

I  8 

17  29.54 

-    1.24 

+  27.59 

70  31  54.33 i+ 

7 

34.06 

+ 

2  56.0 

7  17  5589    -   1.72 

121  48 

45.6 

-  4.7 

50        B.  A.  C.  2449    . 

i  8 

17  53.95  -   1.24 

+  27.59 

70  31  54.33  + 

1 

12.16     + 

2  54.8 

7  18  20.30    —   1.72 

1 

121  41 

22.5 

-4.8. 

No. 

1 

n---_    1     At.    1     Ex, 

Barom.  ^her.  Ther. 

1                                                 1 

} 

vr  summary  of  the  clt 

'merits  of  reduction  see  page  3. 

No. 

Paralla 

X. 

Semi-diam. 

Deft 

lllumi 

ictive 
nation. 

Sum.     ' 

1                

8 

1 

in.     1      ^ 
30.16     34.0  '  29.4  1 

26 

1       t 
-        8. 

1 
8 

/        II 

•     •     . 

+ 

0.3 

1                   *             " 

8.5 

10 

30.06 

33.5 

28.8 

• 

27 

-         4- 

8 

-           7.0 

+ 

0.0 

—        11.8  , 

12 

30.15 

33.2 

28.5 

ZENITH-POINT  CORR. 

28 

-        4. 

8 

+          70 

ft 

+            2.2 

24 

30.47       27.0      20.0 

29 

7. 

0 

+   16  14.3 

ft 

+    16     7.3 

28 

30.48     31.0  !  30. b 

13 

>  I4> 

15.  One  bisection. 

No.    I  to  15  +  54.57 

30 

7. 

I 

-   16  14.3 

ft 

—    16  31.4  < 

30 

30.45  1  32  6 

31.7 

36, 

37. 

43.  Three  bisection 

s.            No.  23  to  36  +  55. q8 

36 
38 

3C 
3C 

).44 
►.49 

30.0 
I  29.0 

36.0 
26.5 

N< 

3.  37  to  50  +  56.96 

1 

\ 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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1 

(11       ,^    1 

OBJECT. 

B.  A.C.  2502 
Anonymous 
H.A.C.  2336 
B.  A.C. 2609 (K. 
B  A.  C.  2609 

1 

• 

'1 

1 

.    9 

.:  9  ; 

■)'  ? ' 

•  •  1 

MKAN 
THREAD. 

m.     s. 

28   59.64 

32  3«-50 
?3  52.17 

■            •            • 
•            •             ■ 

— 

CORR] 
Inst. 

s. 

'•35 
1-35 
1-35 

•           • 
■           • 

ECriONS. 

Clock. 

/KMTH  niST. 
SOUTH, 

I'RoM  <:iKri.KS. 

■>         '         ti 

74  53  51.80 

74  53  51.80 

74   53  51-80 

iS.S  53  47.62 

350  55  49-35 

CORRErTIONS. 

1 

Instiuinont.  Refraction. 

1       II               1       11 

f-        24.31     4-   3  47.9 
4-   4   31-74     +    3  490 
+   9     4.00    -^   3  50.1 
4    5  24-27     4          9-9 
4-5     0.80    -          9.9 

n- 

.  13  !     I 
2 

3 
4 

5 

1 

-4- 

s. 

27-59 
27-59 
27.59 

•  m 

•  • 

6 

8: 

9 
1  10 

B.  A.C. 2697 (R. 
B.  A.  C.  2697 
Austria  .     . 
R,  A.  C.  2900 
B.  A.C  2941 

.        • 

•':   9    1 

■A 

• 

■ 

24 
30 

35 

■           • 

9.85 
17.11 
24. 10 

— 

•  ■ 

•  • 

0.56 

1.46 
1.46 

4- 

+ 

•  • 

•  • 

27 -59 
27.59 
27.59 

192  53  48.15 

34O  57  51.30 
32     I  49. 8S 
7S   17  49.70 
73  33  49.55 

:4- 

-f- 
=  4 

-H 
.+ 

3 

4 
1 
3 
4 

56.44 

24-45 
'3  73 
54.07 
31.72 

4- 

\- 

4 

4- 

4 
5 

14.4 
14.4 
39-2 
56 . 0 

31 

ti 

1  12 
13 
14 
«5 

K.  A.  C.  2980 
Lacaille  3525 
B.  A.C.  3192' 
B.A.C.  3192- 
B.  A.C.  3230 

'         1 

.'  8  1 
■1  5  ■ 
.    3  1 
■i  9  ■ 

41 

42 

15 

«5 
21 

31.90 

ft.36 

7.33 
7. 68 

13.62 

— 

1.32 
1.32 
1.24 
1.24 

1.47 

4- 

+ 

-4- 

+ 

27.59 
27 -59 
27.59 
27-59 
27.50 

72  55  50.63 

72  55  50.63 
70     152.1?) 
70     1    52.18 
78  41    50. 28 

4 
I4- 

• 

T 

4 
3 
3 
3 
4 

55-95 
32.27 

23.77 
23.54 

58.29 

4- 
4- 

4 
4- 
4- 

3 

3 
2 
2 

5 

22    3 

21.0 

5I-3 

51.3 
7-2 

16 

17. 
18 

19 
20  ,11 

B.  A.C.  3257 
Atala. 

Uranus  I,  C. 
Uranus,  II    . 
Lconis    . 

1 
.-  9  1 

:'^ 

■    5 
9 

25  27.39 
37  4S.40 
40  12.14 

40  12.50 
45  21.14 

— 

1.47 
0.08 
0.43 

0.43 
0.22 

4- 

4- 

27-59 
27.59 
27 -59 
27 -S*) 
27.57 

78    41    50. 2S 

5  39  53. «5 
24     5  49.90 
24     5      .      - 
12   13  48. 33 

+ 

4 

■1- 

1 

4- 
1 

2 
6 

3 
4 

32.16 
21.46 
35.2.> 

•            • 

36.47 

■V 
-I- 

4- 

■1- 

5 

6.1 

6.3 
28.1 

■          ■ 

13.7 

21 
22 

'23    a 
24 
25 

D.  M.  17*.  2160 
Weisse(2)  1158. 
Leon  is    . 
Weisse  (2)  74     . 
Wtfisse  (2)  234  . 

•    9  1 
-1  9 
■.  9  1 
9 

51 

55 

I 

4 
12 

27. S7 
11. 10 

24.37 
59- 52 

3».39 

— 

0  39 
0.39 
0.47 
0.42 
0.33 

4-    27    59 
4    27. lo 
4  27.55 

4-    27.59 
+    27.59 

21   31   50.93 
21   47  490S 

2'»    13    46.90 

23  19  52.23 

Id    19  54  45 

4- 

'4- 
4 

4 

-♦- 
■ 

4 
3 
5 
4 
4 

50. 89 
53.  52 

25.35 
30. 1 1 

17.61 

4- 
4- 
4- 
4- 
4- 

24.8 
25.  1 
31.0 
27    I 
20.8 

26  y» 

27  > » 

14     28    a 

r.     29 
30 

Leonis    . 
Lconis    . 
Aurig«  . 
Durrh.  27'.  744 
B.A.C.  1650 

■  r, 

12 
12 

■ 

8 
12 

4^'.  43 
46 .  So 

m                ■ 

43.87 

37-9' 

— 

0.33 
0.33 

■            ■ 

0.13 
1.16 

+ 
4- 

•f 

4 

27.66 

27.59 

•           • 

27.67 
27.f)7 

iS   19  54.45 
13   19  54.45 
352   57   50.93 
11    13  51.33 
73  45   54.48 

4- 
4 
f 
4- 

5 
5 
3 
4 

5 

46.61 
45.92 

25. 82 

43-29 
21.77 

4- 

4 

4 
4- 

0 
3 

20.9 

20   9 

7.6 

12.4 

30  5 

31  3 

32  .i 

33' 
34 

35   ** 

1 

Tauri 
Orionis  . 
Weisse  633  . 
Weisse  632  . 
Columbac 

'9- 
9 
5 1 

.    6 

1  6  . 

iS 

25 
26 

26 

34 

4.90 

17.72 
26.  SS 

27.15 
46.66 

— 

0. 12 
0.5S 

0.67 
1.16 

4-  27  80 
4-  27.62 

-»-   2  7.f»S 
4-    27. 6S 
4  27.63 

10   17   49.90 
39   11    54.25 
45  23  54. 2S 
45  23   54  26 
72  54      .      . 

4- 

-r 
4- 

5 
4 
3 
4 

23.39 
25.05 

46.31 
25.67 

•            • 

4 
4 

4- 
f 

I 
I 

11.3 

50.5 

2.7 

2.7 

•       • 

36 

38  i 
39 

40  ; 

B.  A.C.  1843 
B.A.C.  1891 
Tavlor  2245. 
Pia2ziV1.6 
Piazzi  VI,  12 

•'  9  1 
*9  i 

'    3    ! 

9 

.1   .    1 

41 
48 

51 

2 

■ 

29.96 
13  92 
48.60 
28.21 

•            • 

— 

0.72 
1.15 
1. 11 
1 .36 

•         ■ 

+ 
4- 

+ 

27.  O9 
27.69 
27.61^ 
27.69 

• 

48  31    55  95 
72  35   51.^3 
70  45   57  75 
So  59  58.93 
80  51    55.25 

4 
4- 

^ 
4 

3 
4 
4 
4 
3 

2S.4S 

24-53 
25.84 
3''. 46 
49  92 

4 
4 
-1- 
\- 
4- 

1 

3 
2 

() 

6 

10. 0 
15.9 

56.4 
iS.o 
12.2 

41 
42 

43! 

44 

45 

B.  A.  C.  2054 
B.A.C.  2122 
Brisbane  1256 
B.  A.C.  2135 
B.  A.  C.  2207» 

.!  6  . 
.    6 

1  8 

:? 

'5 
24 

24 

26 

37 

20.09 

42.53 
48.28 

16.86 
41.25 

— 

1.29 
1.32 
1.32 
1 .32 
1.27 

4- 
4- 

+ 

4- 

27.70 

27.71 
27.71 

27.71 
27.71 

78  9  56  93 

79  3  53-7^ 
79     3  53-78 
79     3  53 -7^ 
77      1    57-4'> 

4- 

-1- 

4 

4 
2 

6 
4 

59.84 
1 1 .07 

38. 20 

21.47 
9-30 

4 

4 
4- 

i- 

4- 

4 

5 
5 

4 

50  3 
12.7 
12.9 
l4.f> 
25.  I 

46i 

47: 
48 

49 

B.  A.C.  2207* 
B.  A.C.  2258 
B.  A.C.  2295 
Lalande  13681 
Lalande  13700 

.    6  ' 

.    9 

■!  9  ; 
.    0 

;     1 

37  4i.9'> 
46  57.50 

53  30.17 
58     2.09 

58  3'>-27 

— 

1.27 
1 .22 

1.17 
0. 13 
0. 13 

+ 

-f- 
4- 
4 

27.71 
27-72 
27.72 
27.72 
27.72 

77      I    57  40 
74  4<)  55-55 
72  4"    54-1-^ 
10  25   50.35 
10  25   50.35 

4- 
-h 

■r 

4 
4 

m 

4 
3 

0 .  oS 
50. 12 

nj .  1 3 
57-9' 
30.94 

4 
4 

4- 

4 

■V 

4 
3 

251 
46.5 
17.9 

11-5 
11-5 

AI'PAkKNT 

RimiT 
ASi;KN.^ION. 


h.  m.     s. 
7  29  25. 88 
7  32  57.74 
7  34  18.41 


8  24  36. SS 
8  30  43-24 
8  35  50.23 


8 
8 

9 
9 
9 

9 
9 
9 
9 
9 

9 

9 
10 

10 

10 


41 
42 

15 

15 
21 


58    17 

32.63 
33. 6S 

34.03 
39-74 


10  13   13.69 
10   13   14.06 


5 
5 


9   »»-4i 
13     440 


5   18  32.46 

5   25  44  82 

5   2fi  53. S() 

5  26  54. 16 

5  35   13-19 

541    56  93 
5  48  40.46 

5  52   15.18 

6  2  54.54 


6  15  46.50 
6  25  3.92 
0  25  14.67 
6  26  43.25 
6  3S     7.69 

6  3^  8.34 
6  47   24. <x) 

6  53  56.72 
0  5S  29.6.S 
6  59     3  .S6 


8 


3      . 

C 

Jl 

^  1: 

■r.    O 


25  53.5' 

3^  «5  91 
40  39  30 
40  39.f>6 

45  43.51 

5'    5507  ' 
55  38.30 

1    51-49 

5  26.69 

12   58. 65 


s. 
.76 
.76 
.77 


.87 
.88 

.86 
.86 
.83 
.88 
.«^^ 

.90 


o.  18 
o.iS 

O.O^J 

2.34 

-  2.33 

O.OtJ 

—  2.2i) 

-  2.39 

--  o  05 

-  2.39 

—  1.46 

—  I.2S 

—  O.  I  I 

4-  0.03 

-  1   36 

—  1.36 
4-  0.04 

-  1.42 

-  1.42 

-1-43 

—  \.^\ 


'-54 
1.57 

1-57 

1.5S 

1.61 

1. 6 1 

i.«'3 
1.65 

2.  lb 

2.1S 


APPARENT 


DISTANCE. 


en 

Nr)RTII-l'OLAR'   :2  v 

■f.  o 


fi 


126 
126 
126 

42 
42 


4  25   2 

8  33.7 

•3  7.1 

6  59  4 

7  1-5 


|4- 
I4- 


5.0 

5  o 
5.0 

7.6 
7.6 


3S     8  22.2 

'  f-  7.' 

38     8  22.6 

,4-   7-1 

83  16     4.0 

-  3.0 

129  33     I.O 

'-  4.6 

129  49  45.6 

1-  4.5 

124  10  30. I  ■ 

124  9  6.0 

121  14  28.5 

121  14  28.2 

129  58  17.0   ' 

129  5.i  49-7  , 

56  52  42.1 

75  16  14.5 


-  4.5 

-  4.51 
I-   4.5; 

4.5' 
4.1; 


0  4i 
0.2 


63  24  59-7  |4-    1.5 


72  43  27.8 

72  58  28  9 

77  26     4.4 

74  31    10.6 

69  30  54.1 

69  32  23.2 

69  32  22.5 

44  7  30.4 

62  25     8.2 

125  I     8.0 

61  2Q  45.S 

<)o  23  31.0 

96  35     4  5 

96  35  43  9 


-  6-5 

-  6.8 

4-  1.9 

"  7.4 

-  8.0 


I 


'4- 


32. 
8.0 
2.2 
4-12. 0 

-    5   9 

I 


4- 
'4- 

4- 

4 


99 
123 

121 

132 

132 


42 
49 
59 
17 

b 


129  26 

130  17 
130  17 
130  21 
1 28  16 


123 

126 

123 

61 

61 


16 

4 
56 
37 
35 


55.6 

53-5 
41.2 
14.6 
18  5 

8.3 
3S-7 
59  9 

44-9 
530 

52.8 
59-4 
52.4 
21 .0 

54-0 


I 


3.5 
30 
0.8 
0.8 


0.2 

5.5 
5-2 
6.6 
6.6! 


-  6.1 

-  6,2 

-  6.2 

-  6.2 

-  5.8 

-  5-8 

-  5.5 

-  5-2 
4-7   2 

+  7.1 


Baroni. 


in. 


At. 
Ther. 


30.48     25.0 
90.43     32- 5 


Ex.   I 
Ther. 


23.0 
28.8 


For  summary  of  the  t'kmcnU  of  rt'Jiution  mv  /^ii^^c  3 


No.    Parallax.     StMiii-iliani. 


Defective 
Illiiniination. 


ti 


iS 


0.2 


43i  49i  50.  One  bisection. 


ZENITH-POINT  CORR 

No.    1  to  27  4-  56.96 
No.  28  to  50  4-  55.30 


Sum. 

I  n 

0.2 


.77  A 


i8 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORRECTIONS. 

1 

CORRECTIONS. 

is 

eous 

on. 

DATE        u 

^K.  «-k  «  9^  ^^0V> 

• 

•J) 

H 

MEAN 
THREAD. 

m.       s. 

ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 

1 

iction. 

APPARENT 

RIGHT 
ASCENSION. 

MUcellan 
Corrccti 

APPARENT      '    C:s 

ce  u 

AND 

obs'r. 

B  ■■ 

9 

Inst. 

1 

s. 

Clock, 
s. 

Instrument. 

Refri 

1 

NORTH- 
DISTA 

NCE.           g  S 

tt                   1 

1877. 

1        II 

h.  m.     s. 

s. 

0       ' 

Feb.  i\  .    I  ■      Lalande  13724  • 

9 

59  »^J.4i 

—  0.13 

4-    27.72 

10  25  50.35  4-   5  39.67 

4- 

Ji  5 

6  59  44.00 

-  2.18 

61  38     2.7    4-  7 

F.      i    2 

Lalande  13757  • 

9 

0  11.07 

-  0  13 

+■    27.72 

10  25  50.35   +  3  36.57     4- 

II. 5 

7    0  38.66 

- 

-  2.18 

61   35  59-6    4-  7 

3 

Durch.28\  1331 

9  i     3  33-41 

-  0. 13 

■H    27.72 

10  25  50.35  -f  4     5.46    -+- 

11.5 

7    4     x.oo 

-  2.20 

61   36  28.5    4-6 

4 

Lalande  13905  . 

9 

4   U).88 

-  0.13 

+    27.73 

10  25  50.35    +   2  42.07    + 

II. 5 

7    4  44.48 

-  2.21 

61  35     5.'    4-  6 

5    n    Canis  Minoris  . 

9 

32  20.41 

-  0.50 

+  27.78 

33   15  54.08  -h  4  46.51    + 

40.8 

7  32  53.65 

-  0.14 

84  27  43.2    4-  2 

6   /?  Geminorum. 

9 

37  21.92 

—  0. 13 

+  27.81 

10  29  55.53   -h  4   12.71    + 

II. 6 

7  37  49.53 

-  0.09 

61  40  41.0    4-3 

7   A    UrsseMin.,  s.  r. . 

5 

45   59-86 

-43. 58 

-h   27.74 

307  46     

•           • 

19  45  44.02 

-  0.73 

•           ■            •           •                    • 

8  .  15  Argus     . 

5 

»   53.52 

-  0.98 

■\-  27.63 

02  43   56.00    4-    4   52.18   ,+    2 

0.3 

8    2  20.29 

4-  0.05 

"3  57     9.7  1+  3 

9        B.  A.C.  3081 

9 

55     5.50 

-   »   35 

+  27.77 

79  29  56.75    4-  4   53-57 

4-   5 

27.8 

8  55  31.92 

-  1.89 

130  46  39.3    -  5 

10        B.  A.C.  3158      . 

7 

9  38.34 

^    1.25 

+   27.77 

75  51   56.53  4-  3  >6.99 

1-  4 

3.8 

9  10    4.86 

•— 

-  1.88 

127     5  38.5    -  4 

II         B.  A.C.  3192'     . 

6 

15     7  30 

—   1. 12 

+   27.77 

70     1   54.83  4-   3  20.83 

■h    2 

50.3 

9  15  33.9s 

-  1.88 

121   14  27.2    —  4 

12         B.  A,C.  3192^    . 

5 

15     7.47 

—   1. 12 

+  27.77 

70     I    54.83  4-   3  20.14     H   2 

50.3 

9  15  34.12 

- 

-  1.88 

121   14  26.5    -  4 

13         B.  A.C.  3230     . 

9 

21    13.46 

-    1.34 

+  27.77 

78  41   55.63  4-  4  52.98  ,4-   5 

5.4 

9  21   39.89 

-  1.90 

129  58  15.2    -  4 

14         B.  A.C.  3257      . 

9 

25  26.91 

—   1.34 

-H    27.78 

78  41   55-63  4-  2  30.36  .4-   5 

4.4 

9  25  53.35 

-  1.90 

129  55  51.6  !-  4 

15    a    Leonis     . 

9 

1   24.07 

—  0.41 

+  27.80 

26  13  52.80  4-   5  22.20  |4- 

30.8 

10     I  51.45 

-  0.05 

77  26     7.0  '4-  4 

1  16   7'  Leonis    . 

6 

12  46.27 

—  0.29 

+  27  78 

18   19  54.58  4-   5  47  93 

4- 

20.8 

10  13  13.77 

4-  0.03 

69  32  24.5 

+  4 

17    }^  Leonis    . 

5      12  46.53 

—  0.29 

^  27.79 

18   19  54.58.4-   5  49  88  !-»- 

20.7 

10  13  14.03 

-  2.40 

69  32  26.4 

-8 

S. 

18    )'    Aquila:   . 

9 

39  56.06 

—  0.50 

+  28.14 

2:1  29  56.65    f-   4  30.26    4- 

33.5 

19  40  24.3* 

4-  0.04 

79  41   21.6  i4-  I 

19   a    Aquil?e    . 

9 

44   »8.89 

-  0.53 

+  28.15 

30  15  54.78   4-  4  41.65     -1- 

36.0 

19  44  46.50 

4-  0.03 

«I  27  33.6    4-  I 

■ 

20        Venus  1,  N. 

4 

37  26.10 

—   1 .05 

+   28.14 

57  57  56.70  4-   3  51.31 

4-    I 

37-2 

20  37  53.  >9 

4-  0.32 

109     9  46.4 

:  21        Venus  11.  S. 

5 

37  26.79 

-    1.05 

4-   23. 14 

57  57  S6.70  4-  4     3.46 

4-    I 

37.1 

20  37  53.88 

-  0.37 

109     9  58.5 

• 

15     22        Sun  I,  N.      .      . 

9 

5^>     4-24 

—  0.90 

■H    28.12 

50  5<)  54.73  4-  3  36.24 

4-    I 

14. 1 

21  56  31.46 

4-66.52 

102  II     6.3  ■ 

23        Sun  11,  S.     . 

9 

58    17. 28 

—  0.90 

-h    28.12 

51   3»   53. >8  -»-   4     2.41     -J-    I 

15.6 

21   58  44.50 

-66.52 

102  43  32.4 

.  24   ;;;    Pegasi 

9 

34  51   44 

-  0  47 

+  28.12 

28  37  50.40  4-    3  56.76    -1- 

32.7 

22  35   19.08 

4-  0.08 

79  48  41. I  H-  ' 

25    a    Piscis  Australis 

9 

50  24.08 

—    1.29 

+  28  03 

69     3  53  65   4-   3  42.65    +  2 

35.2 

22  50  50.90 

-h  0.09 

120  16  32.7  !4-   I 

i 

26   a    Pegasi     .    . . 

5 

58     Q.73 

-  0.37 

+  28.11 

24  15  53.23  4-  4  44.29  ;4- 

27.0 

22  58  37.47 

4-  0.02 

75  27  25.7 

4-  2 

;  27    a    Andromedse 

9 

«  33. 0(; 

—  0.06 

+  28.21 

10  23  51.38  4-  4  53.75    4- 

II. 0 

0     2      1.13 

-  0.08 

61  35  17.3    +  3 

28  ;V    Pegasi     .      .      . 

9 

6  20.03 

—  0.36 

+  28.13 

24   «7  50.55  4-   5  23.86    + 

27.0 

0    6  53.77 

-  0.02 

75  30    2.6   4-  4 

29   t3  Ceti   .      .      .      . 

9 

36  57.89 

—     I.OI 

+  28.02 

57  27  52.73   4-   4     3.22  i-i-    1 

33.1 

0  37  24.97 

4-  0.13 

108  39  50.3   4-3 

■30 

Polaris    . 

3 

>»   34.77 

+  45.95    -H   28.08 

310     9  54.48  4-   5  20.12 

—    I 

10  0 

I   12  48.80 

-  1.84 

I  20  25.8    4-  0 

3f 

/?   Orionis  . 

9 

S  11.37 

-   0.S7 

+  28  37 

47     7  52.95   4-   5  25.05 

4-    I 

5.1 

5     8  38.80 

-  0.07 

98  20  44.3    4-  9. 

32    3  Tauri 

9 

18     4.37 

—  0. 16 

+  28.36 

10  17  48  63  4-   5  22.78  ,4- 

II. 0 

5  18  32.51 

-  0.05 

61   29  43.6  j4-  I. 

33    (^    Orionis   . 

9 

25   17.30 

—  0.73    +  28.181 

39  11    52,85   4-   4  26  57    -h 

49.3 

5  25  44.87 

4-  0.09 

90  23  29.9  i4-  I. 

34    fi^  Orionis   . 

S 

2S  47.98 

-  0  82 

-»-   28.31 

44   15   50.90  4-   5     9-79    4- 

58. Q 

5  29  15.47 

-1.36 

95  28  20.8    4-  I. 

35  ;  If  Orionis   .      .      . 

6 

''8  51  57 

—  0.82    -h    23. 31 

44   15  50.90  4-  6  44.50    4- 

59.0 

5  29  22.06 

■   1.36 

95  29  55.6    4-  1. 

36 

B.  A.C.  i849(r.) 

• 

•            ■            ■ 

1 
.      .   1         .      . 

200  53  50.92  4-   3  56.96 

4- 

23.1 

•           •           ■          • 

•          • 

30     8  13.2 

4-20. 

37 

B,  A.C.  i84«> 

• 

•            •            • 

.      .   1 

338  57  53.10  4    4  25.25 

— 

23.1 

•           •           •           ■ 

•          • 

30     8  16.5 

4-20. 

3S 

B.A.  C.  1892      . 

9 

48   13.37 

-    1.55    +   28.31 

77   17  51.13   +  4  44.66    4-   4 

23.8 

5  48  42.13 

■  1. 41 

128  33  20.8    —  6. 

.  39         Piazzi  VI,  34 

5 

6  42.77 

-   1.77 

+   28.31 

83  55  51.50  +   4  28.04  .4-  8  48.8  1 

6     7     9.31 

■  1. 51 

135  15  29.5    -  7. 

>  40   A    lIrsaB.Min.,s.  i*.  .i 

1 

3 

>i   31.47 

-17.92 

-h  28.31 

305  27  51.33  4-   3  »8.88    -   I 

24.6 

18  II  41.86 

4-  0.19 

356  36    6.8   4-  I. 

41         B.  A.C.  2133 

9 

28  37  17 

-    ».55 

-H   28.31 

77  15  52.70  4-   5  24.40    4-  4 

24.0 

6  29     3.93 

-1.56 

128  32     2.3 

-  6. 

42         B.  A.C.  2225 

9 

41   33.93 

-    ».52 

+   28.32 

76  27  53.03  4-        26.61    4-  4 

7.1 

6  42    0.73 

-  1.60 

127  38  47.9 

-  5.* 

43         B.  A.  C  2231 

9 

42  43.81  ' 

-    1.53 

■h    28.32 

76  27  53.03   -K   9  24.79  i4-  4 

9.8 

6  43  10.60 

-  I  60 

127  47  48.8 

-  5.' 

44         B.  A.  ('.2295 

9 

53    2Q.8f); 

-    1.42 

+    28.32 

72  41   52. ()0  4-    5  23.99 

4-   3 

13.4 

6  53  56.76 

-  1.63 

123  56  51.2   -  5.- 

45         B.  A.C.  2372 

9 

0  47-09 

-    I.c6 

-H    28.32 

77  37  49.50    *r    5  21.73 

4-  4 

324 

7     7  13.85 

-  1.68 

138  54     4-8   -  S*^ 

,  46         B.  \.  C.  2427 

9 

13  56  97 

—    1 .56 

4-    28.32 

77  43  51  90  4-  4  29.74    4-  4 

34.3 

7  14  23.73 

-1.70 

128  59  17. I 

-5.J 

47         B.  A.(\247i 

9 

21   43 -06 

—    1.42 

-h    28.32 

72  39  56.18  4-   4   14.66  .-*-   3 

13.0 

7  22    9.96 

-  i.-yi 

123  53  45.0 

-5.3 

48         B.  A.C'.  2477'     . 

^ 

23  42.61 

-1.36 

-H    23.32 

70  21    52.98   4-  4  49.43 

4-    2 

49.2 

7  24    9.57 

-  1. 71 

121  35  52.8   -  5.1 

49         B.  A.C  2477-     . 

6 

23  43.13 

-   I   3^> 

■»-    28.32 

70  21    52.98   4-   4  43.50 

4-  2 

49-2 

7  24  10.09 

-  1.71 

121  35  46.9  -  5.' 

50         Anonymous 

9 

32  30.90 

—   1.48 

-1-    28.32 

74  53  53.20  4-   4  37.85 

4- 

3 

42.5 

1 

7  32  57.74 

• 

•  1.74 

136    8  34.7   -  5.4 

1      ^ 

No. 

Bar 

om. 

At. 
Then 

Ex.   '' 
Thcr. 

For  summar 

V  of  the  elements  of  n 

•dtiction  see  page  3 

No. 

Paralla: 

K. 

SemUdiam 

Ocfe 

inumi 

^tive 
nation. 

SniiL 

4 

in. 
30.43 

• 
i       0            0 

30.5      26.8 

20 

^ 

1       >i 
4.8 

4-           6.1 

f 

+         1.1 

9 

30.40 

29.0     25.3 

21    — 

4.8 

-          6.1 

4- 

o.t 

—         10.1 

17 

30.40 

28.5      24.4 

ZENITH-POINT  CORR. 

22    — 

6.9 

4-   If    13. C 

) 

•     . 

-h  16  6.1 

iq 

30.37 

32.5      3'.o  ' 

J  « 

23    - 

7.0 

—  16  13. C 

) 

•     • 

-   l6Mii 

23 

30.33 

3Q-5 

41.4 

1,2.  One 

bisection. 

No.    1  to  17  4-  55.30 

26 

0^ 

30.32 

32.6     44.6 

30.  Thrc 

c  bisections. 

No.  18  to  30  -H  52.96 

28 

30.30 

47.8     45.3  ; 

27.  Four 

'  bisections. 

No.  31  to  50  4-  52.43 

I 

30 

30.28 

45.8     46.1  1 

31 

30.26 

40.0     37.8 

45 

30.24 

38.0     34.5 

1 

i 

I 

i 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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■ 

.  1 

i 

CORRECTIONS. 

CORRECIIOXS. 

M 

!       0  B 

« 

Ji                 OBJECT. 

Il 

• 

1 

MEAN 
THREAD,   j 

Inst. 

.    Clock. 

ZENITH  nisr. 

SOUTH,                                              -     -          . 
FROM  CIRCLES.  ,    „.                .or 

Instrument.  Refraction. 

Arr.ARENT             §'2 

RICIIT                  =5  «j 

ASCENSION.       j        y  § 

APPARENT 

NORTH-POLAR 

DISTANCE. 

§1 

li 

■  Via  9    « 

A  t 

H 

1 

a-^ 

s" 

'      1 
77 

h.  m.               s. 

s. 

&     •        t              It             1       II 

h 

1 

.  m.     s.               s. 

0                 f                it 

II 

>.  IS      I        B.  A.C.  3561     . 

9 

38  16.93  I-  1.47 

f   28.32 

74  31   53-73  +   3  4364    +    3  36.9 

7  38  43. 7S    -   1.75 

125  45  35.5 

-  5.4 

3.          3        B  A.  C.  3372     . 

9 

39  15.11   -.X.48 

+  28.32 

74  3«   53.73  +  4  29.73    -!-   3  37.0 

7  39  4».95  ;-   1-76 

125  46  21.7 

-  5.4 

3  ,  X    UrsaD  Min..  s.  p. 

3 

46    9.37!-55.30 

+   28.33 

307  45  50.3i>  +   5     1.25    -   1    17.0 

I 

5  45  42.40    -  2.66 

358  55  54.9 

4-   0.9 

4  .       B.  A.  C.  2685     . 

9 

56  42.56  —   1.52 

f   28.33 

75  41   53.95    +  4  20.22    +   3  55.1 

7  57     9-37  i-    1-79 

126  56  40.5 

-    5.3 

5        B.  A.C.  2717     .1 

9 

59  54.00  -   1.42 

■h    2S.33 

71   59  55-25  +    5   16. S9    -1-  3     5.6 

i 

S    0  20.91    —  1.79 

123  14  38.9 

-   5.3 

6        B.  A.  0.2719*    . 

6 

0  35.101—   1.42 

+    28.33 

71  59  55.25   4-  3  52.75    +  3     5-2 

8     I     2.01    -    I  80 

123  13  14.4 

-    5.1 

7        B.A.C.  2719*   . 

S 

0  36.81   -   1.42 

+   28. 33 

71   59  5525   +   3  50.60    -J-  3     5.2 

\ 

5     I     3.72  ,~   1.80 

123  13  12.2 

-    5.1 

8  ■      Anonymous 

9 

22  28. 56  —  0.60 

4-   28.33 

31   47  49  70    f    5  27.00    i-       37.7 

\ 

3  22  56.29    —  2.09 

83     0  15.6 

-  1.8 

9        B.  A.(j.  2941 

9 

35  23  53  "   1.61 

+  28. 33 

78  33  5».i8:4-  4  39-04    -1-   4  54.2 

\ 

3  35  50.25    -   1.87 

129  49  45.6 

-  5.1 

10 1       B.  A.  C.  29!X)     . 

9 

41  31.26  -   1.44 

1 

+  28.33 

72  55  54-13  +  4  54.84    H-  3  '6.3 

1 

tJ  41   58.15  ,-   1-86 

124  10  26.5 

-  5.1 

1 

II        Lacaille  3523     .1 

9 

1 
43     5.79   -    ».44 

+   28.33 

72  55  5413  ■+-  3  31-^3    -f  3   16. 1 

1 

B  42  32.68    -    1.86 

124    9    3.3 

-  5.1 

12!       B.  A.C.  30S1     .- 

9 

55     5.2S1-    1.63 

+  28  34 

79  29  57.13    f    4  59  64     4-    5  20.1 

1 

'J  55  31.99  ;-  1.89 

130  46  38.1 

-  4.9 

■13        B.  A.C.  3193     . 

9 

15     8.38   -    1.52 

+   2S.34 

75  49  55-S2   +   3  27.67    +  3  57.5 

( 

5  15  35.20    —    1.89 

127     3  42.2 

-  4.9 

14  «    Hydrao    .     .     .■ 

9 

21     7.21  |—  0.88 

■Y  28.25 

46  55  52.43  4-  4  23.00    -r-    I     5.1 

« 

^  21  34.77    +  0.17 

98     7  41.7 

4-  2.1 

1$  -      Uranus  .     .     . 

9 

39  51.16  —  0.46 

+  28.34 

24     3  52.15+   3  48.79    +       27.2 

t 

9  40  19.04  . 

75  14  29.3 

•       • 

16,       Weisse  (2)1106.1 

9 

53    4.46  -  0.39 

+•   28  34 

20  45  51. 38   4   4  36.78    -1-       23.2 

{ 

)  53  32.41    -  2.37 

71  57   12.6 

-  6.6 

17;  A   Leonis    .     .     . 

9 

I  23.63  —  0.50 

+  28  34 

26  13  49  37   ■+-   5  22.37    +       30.1 

10    I  51.47  -  0.04 

77  26     3.0 

4  0.4 

Id:      B. A.C.  3194     . 

9 

7  3396  -   1.40 

+  28.35 

71    11   53. '3  +   4  25.03    4-   2  57.6 

10    8    0.91    —   1.87 

122  25  37.0 

-  5.0 

.  iq   y^  Leonis    .     . 

9 

12  45.68  -  0.34 

-h  28.44 

18   19  53.^)0    i-   5  46.56     +•       20.3 

10  13  13.69    -  0.07 

69  32  21.7 

4-   1.7 

20 1       B.A,C.3742»(R.) 

■ 

•           •           •                  •           ■ 

1 

•           ■ 

166  25  51.82    \-   4  5' -37    -        '4-6 

•           •            •            •       '               •            • 

64  35  52.6 

—  10.8 

21  i       B.  A.C,  3742'    . 

• 

■           •           ■                  •           • 

•           ■ 

13  23  47.40  4    5  2';. 36    +        14.6 

1 
•           •            ■            ■                     •            • 

64  35  49.6 

—  10.8 

'.        22   y   Draconis(K.) 

• 

*           ■           •                  •           ■ 

■           • 

192  3!    52.12   -1-   4     4  49    4-        13.5 

•            ■           •            •                     •            • 

38  30  II. I 

-  0.6 

23  ^    Draconis      .     . 

• 

*           •           •                  •           • 

•           • 

34;   19  57-05  -t-   4     8.05    -        13.5 

•           •            ■            «                     •           • 

38  30  12.8 

4-  I.I 

24  6    Ursae  MInoris   . 

8 

>'>  57.54  +16  02 

+   28.16 

312   13  52. So  4-  4  4(>  74    —    I     6.2 

1 

3  1 1  41.72    —  0.11 

3  23  54.5 

-  0.3 

35    I    Aquilae   . 

9 

28    3.64 

-  0.88 

+  28.08 

47     7  53  78    +-  4  35. '5     ■»"    «      S-o 

1 

B  23  30.92  .4-  0.16 

98  19  55.1 

+   1.2 

26  a   hyne .... 

9 

32  17.47  +  o.io 

+  28  25 

0     9  51 .05    +   3  57.06    4         0.2 

1 

8  32  45.73    —  0.06 

51  20    9.5 

-f-  0.1 

27^  Lyr».     .     .     . 

9 

45     3.66  —  0.07 

-h  28.15 

5  35  49  70  4   4  48.93    +         6.0 

I 

s  45  31.75   +  0.02 

56  47     5.8 

+  0.6 

28    C    AquilsB    .      .      . 

9 

59  17.42  -  0.48 

+  2817 

25     7  53.10  4  4  40.42    +       28.3 

1 

5  59  45.10    4   0.10 

76  19  23.0 

4-  3.4 

29  A    Draconis  (r.) 

• 

•      •     •         •      . 

•           • 

208  27  49- 52   4   4  23.09    4        32.6 

•           •           «           ■                    •           * 

22  33  36.0 

—  2.3 

1 30 !  ^   Draconis.     .     . 

3 

II  58.34'+    1.71 

+  28.17 

331  23  52.25   4    3  5S.U    -       32-6 

II 

[;  12  28.22    —  0.04 

22  33  39-0 

4-  0.7 

31        B.A.C.6690(R.) 

• 

•      .     •  '       •      . 

•           • 

168.43  50.70  -1-  4  32.9 »   —      ii.s 

■            ■            •            •                      ■            • 

62  18    9.4 

—  17.6 

32        B.  A.C.  6690     . 

• 

*      .      *         .      . 

•           • 

II     5  51.72   +■  5  4405     4        II. 8 

•            •            ■            •                     •           • 

62  18     8.8 

—  17.6 

;  33  '  e    Draconis      .     . 

5 

4^    0.71    +2  04 

4-   28.17 

323  51   52.97  4    5  22.79    -       35.9 

11 

c)  48  30.92    4   0.24 

20    3     I .  I 

—  0.2 

34   y   Cygni      .     .     . 

9 

17  19-36  -1-  0.13 

+   28.18 

358  57  51-65    f    4  15.25    -         i.o 

20  17  47.57  +  1-27 

50    8  27.1 

-14.3 

35        Venus  I.  N. .     . 

6 

43  34.47-    1.07 

+    25.18 

57  39  54.45   4-5     1.58    4    I   33-5 

20  43      1.58    4-   0.35 

io3  52  50.7 

•        • 

36        Venus  ]  I,  S.      . 

5 

1 
42  35.21    -    1.07 

+   28. 18 

57  39  54.45    +    5   »».o6    4    1   33.6 

20  43     2.32    —  0.39 

108  53    0.3 

•        • 

16    37   y   Aquilae    ,     .     . 

9 

39  56.48  -  0.56 

+  28  42 

2S  29  50.87  +  4  37  46     f       32.9 

i< 

9  40  24.32    4-   0.01 

79  41  22.4 

4   1.9 

£. 

30   fi    Aquilae   .     .     . 

9 

44  18.73  -  0.59 

+  28.40 

30  15  53.77  4-  4  42.40    4       35.3 

II 

^  44  46.54    +    0  04 

81  27  32.7 

4-  0.7 

39'       Mercury  II,  C.  . 

9 

19    0.52  —   I. 12 

+  28.42 

57  45  52.18   -h   3  30.69     +     I   35  4 

20  19  27.82    —  0.26 

io3  57  19.5 

.    . 

40  a   Cygni      .     .     . 

9 

3f)  44.11  -f-  0.30 

f  28.40 

353  57  48.20   -H    5  40. 04    -         6.3 

20  37    12.83     4-    0.06 

45     9  44.0 

4   0.9 

:4ii      Venus  IF.  N.     . 

9 

47  42.14  -    r.ii 

+  28.43 

57  23  50.62   -1-   3  3^>-56     f    I   33-9 

20   48      ()  46     -    0.38 

108  35  22.3 

•       • 

143        Venus.  S.     .     . 

. 

...                          .               a 

•           • 

57  23  50.62    4-    3  43.30    -1-    I   33.9 

•            >            •             •                                    • 

108  35  29.0 

•       • 

17  .43        Sun  I,  N.      .     . 

9 

3  48.58  -  O.Q7 

\   28.46 

50  17   51.05    4    3  44.bS    4-    I    12.0 

22     4    16.07    4-66.45  1 

lOI    29    12.1 

■       • 

;44        Sun  11,  S.     .     . 

9 

0     1.47,-  0.97 

4-   28.46 

50  49  57.17   4-   4     6.S7     f-    r    I2.() 

2 

2     6  28. 96    —(.6.44 

102       I    37.8 

■       • 

45    a  Andromedse 

9 

I  32.82!—  0.20 

+  28  60 

10  23  45. So  4    4  57  63    ■+         1 1.0 

( 

)      2       I  .  1  3     —    0 .  06 

61  35  15.6 

+   1.4 

i  46 ;  >■ .  Pegasi     .     .     . 

9 

6  25.75  :-   0.49 

+  28  52 

24   17  49.22    1    5  24.27     4        26.9 

I 

^    6  53.77         o.(X) 

75  30     1.6 

4  2.8 

!47  is  Cell   .     .     .     . 

6 

36   57.58;-    1.12 

+  28.43 

57  27  40.35   +   4     4.01     +    I    33.1 

I 

^  37  24  99    -f-   0.16 

!o3  39  47.7 

4-  0.7 

{48/9  Andromedse 

9 

2   21.80    —    0.03 

+  28.54 

3  51   47-75   +   3  33 AHJ    4         4.1 

!      2   50.40     4-    0.56 

55     I  46.1 

4-10.0 

;  49 ;      Moon  I,  S.    .     . 

9 

4  28.59  -  0.58 

+  28.54 

28  53  49  63   4   4  49- ')5     4        32.9 

1      4   56.55    4-64.00 

80    5  33-7 

.    . 

.  50        Polaris   .     .     . 

7 

J 

II  38.18  +42.89 

^or  summary  0/  the  ei 

-»-  28.54 

310     9  50.95    4    5  23. So    —    I    10. 1 

I    12  49  61    4   0.41 

I  20  25.9 

+  0.4 

n^^„       At.       Ex. 

"*"*"•  Ther.   Ther. 

1 

i-mcnts  of  rcduttum  sd'  fxi.i^f  3.                 No.     I *a ral  1  a x . 

e        .    ,.           1        Dcfc 

Scmi-d.am.     j,,^^; 

nation. 

im. 

in. 
30.33     37.3  ,  34.5 

'        >  1 
15    -         0.2 

1 

1              f        •                1 
.       .                        . 

II         1           t 

1   — 

0.2 

30.30     36.0  '  33.0 

35    -         4.7 

4-             4.8   1 

■    4 

0.1 

30.19     35. a    33.5 

ZKNITH-rcHM'  C<.»RK.       3^     —            4-7 

4.S  ! 

0 

.0         — 

9.5 

.     .     .     .     33.3 

39    -         8.2 

.  .       + 

0 

3          - 

7.9 

30  11  ;  35.7     34.4 

^  _     '         tf             1 

6.31 

.3> 

,46,  One  bisection. 

No.     1  to  21  4- «^2. Ji      4'     —         4-7 

4              3.4    '           . 

— 

1.3 

30.I3     36.4  '    5.5 

49 

,50.  Three  bisections.                   No.  22  10  36  -+-  53.()4     42    —        4-7 

3.4         4- 

0 

I          — 

8.0 

30.13      38.9 

3».3  1        2( 

),  28 

,39.  Four  bisections.                     No.  17  to  «;o+  i-^.S-?      H    -        ^>-8 

4-    16   I2.S  ' 

+    16 

»    6.0 

30-11 

43.5 

43.1 

44    -          6.9 

—    16   12.8 

1 

-  le 

•  19.7 

30.11 

44. i 

44-3 

49    -  2650.4 

-    15   13.7  ' 

< 

-  42 

4.1 

39.96 

34.0     33.8 

39.93 

37.a 

36.7 

•9.9a 

43.0 

40.0 

1 

1 

19.91 

40.0 

38.7 

!            ! 

1 

! 

20 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATK 
AND 

obs'k. 


1877. 

Feb.  17 
E. 


S. 


»9 


mm 

3 


1 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
U 
iS 

16 

'7 

18 

<9 
20 

21 
22 

23 
24 
25 

26 

27 

26 

29 
30 

31 
32 
33 
34 
35 

36 

37 

3^ 

39 
40 

41 
42 

43 
44 
45 

46 

47 
4B 

49 
50 


OUJKCT. 


MEAN 

rUKKAD. 


CORRKCTIONS. 


Inst.     !    Clock. 


WeisstM.)  oc;<) .  9 

Wt.'issc(2)  M(»3  .  9 

Durcli.  35  ,  12*3;  vS 

Weiss- :(->)  1235  ^ 

Varnall  2  45()     . ,  5 


m.      s.  s. 

35     9  Ui  -h  0.03 

3i   21  or  -h  (».03 

37  23.30  -h  0.03 

38  ^o  ti()  -f  o  03 
50  27,30  —  I .40 


s. 
■H  25.72 
1+  2S.72 
-H  28.72 
+-  23.72 
+    28.72 


Yarnall  2455 

4 

T!^> 

29 

20 

Wl-isSL'(2)  li^I  ?  . 

•f 

-9 

18. 

73 

Durch.  31'',  iJi; 

«) 

2 

0. 

^>4 

Duich.  31',  122 

3 

2 

■7 

35 

A 

Ursx  Mill.,  s  1'. . 

A 

1  1 

3'. 

12 

f^ 

Gominoriim. 

'f 

15 

4 

59 

0.  Arg.  S.  5133  . 

9 

21 

A^ 

24 

0.  .Arg.  S.  5144  . 

3 

22 

17 

M 

0.  -Arg.  S.  5i7^ 

9 

23 

44 

1  I 

0.  Arg.  S.  ->u;8 

5 

24 

4». 

74 

(>.  Arj.  S.  519) 
)'    (iiminunim. 
a    C 'a  11  is  .Major is 
51  Cephc-i 
f    (*anis  .Majoris 

H.  A.C.2743 
H.  A.c.  275S 

B  A.  C.  279; 

B.  .A.  C.  2809 

Anon\  mous 

B.  A.  C.  3163 
B.  A.  C.  3193 
n    Hydrac 

H.A.r:.  3254' 
B.  A.  C.  3234-^ 

B.  A.  C.  3262 
Atala. 

Uranus  I,  C. 
Uranus  II 
fi    Leonis     . 

Wcissc(2)  1 15S 

1  locate    . 

Wcisse  (2)  23  J 
}'  Leonis     . 
}*  Leonis     . 

51  Cephei 
e    Canis  Majoris 
A    Canis  Majoris 
A    Geminorum. 
B.  A.  C.  2609  (k 

B.  A.  C.  2609 
B.  A.  C.  2794 

Tf    Cancri  (r.)    . 

^   Cancri 

B.  A.  C'.  3094 


5      24  42.70 
9     3^     9-9' 


1.40  -f-  25.72 

o  03  -r  2S.72 

o.  15  -h  28  72 

o  15  -h  28. 72 

17.60  -I-  28. 72 

0.35  -r  28  74 
1.30  -1-28.72 
1 .30  -h  28.72 
1 .30  ,  -t-  28. 72 
1 .30  ;-+-  28,72 

1.30  -H  28.72 
0.47    -f-  28.74 


3 
9 

9 
9 
9 
9 


9 
9 

9 

8 

8 

8 
6 
6 
5 
9 

6 
8 
6 
8 
3 


41   5*. 24 
53  21.83 


20.00    -H   28.72 
I   37    +  28.68 


4 
6 


5.7» 

3.f-7 

13   '"3-^ 
16  31.81 

21     5.10 

10  20.64 

15     S.04 
21 

25 

25 


53    +   28. 71 
)o  i-h  28.71 


I. 51 
1 .  60  I  -h 

-h   28.71 


-    1.55 


6.84 
4.29 

4  7: 


25 

34 


51.08 
7.09 
39  30- 32 
39  30 -68 
45  20.13 


55 
o 
12 
12 
12 


10.04 
5J"3 
30  43 
45.45 
45.<^'7 


-  1.67  !+  28. 71 

—  0.66  i-H   28.71 

1.63  -h  28. 71 

i.fti  4-28.71 

0.94  +  28.69 

1.43  4-  28.71 

1.43  -H  28.71 

1.43  +  28.71 

o.  II  :  h   28.70 

0.52  4-   28.70 

0.52  ■*-   28.70 

0.28  -H  28.67 

0.4S  +   25.70 

o  51  4-   28.70 

0.40  4-   28.70 

0.40  4-  28.75 

0.40  4-   28.70 


5     42  52.10  4-21.30    —  30.71 
9  .  54  21.18  —  1.34  I-  30.72 
9  '     3  5704  —   1.28    -  30.73 
9     ^3  i<;-6i   —  0.29    —  30.66 


9     14    9.69  —   1. 51    —  30  68 


9      57  57. 9«   -    «-^M  ;-   30.67 


ZENITH  1)1  ST. 

sou  I  H, 
FROM  CIRCLKS. 


CORRECTIONS. 


Instrument.  Refraction 


o  39  53 

o  39  53 

o  39  53 

«  39  53 

68  43  54 

68  43  54 

o  5»  50 

7  23  45 

7  23  45 

3^5  27  47 


16 

13 

j6.67 

64 

33 

49.27 

64 

33 

49.27 

64 

33 

41).  27 

64 

33 

49  27 

64  33  49 

22  17  47 

55  19  55 

3'»  35  47 

67  35  50 


73 
75 
73 
77 
31 

76 

75 
46 

70 
70 


51 
41 
49 
57 
33 

47 

49 

55 

5 

5 


5' 
50 
52 
50 
51 

48 
55 

49 
52 
52 


70  5  52 

5  31  45 

24  I  5« 
24  2 

12  13  47 


21 

23 
18 

18 

18 

311 
67 
64 
16 

188 


47 
27 
19 
»9 
19 

35 
35 
59 
35 
53 


350  55 

73  49 
161 

17 
77 


53 
57 
39 


50 
47 
54 
54 
54 

47 
53 
53 
51 
48 

49 
56 

51 
51 

55 


63 
63 

63 
63 
50 


4-  2      9.42 

4-  I      4.80 

4-  8  13.05 

4-  6  11.74 

4-  3  36.90 


50  4- 

(.0  4- 

23  4- 

23  + 

55  -I- 


4- 
4- 
4- 
4- 


6  30.73 
1  55.03 
3  452 
8  42.38 
3  23.42 


4- 
+ 

+ 
-+- 
4-  2 

4-  2 

4- 
-^ 
4- 
—  I 


0.7 

0.7 
0.8 

0.8 
34-4 

34.8 

7.9 
8.0 

24.4 


4 
4 
6 
6 

5 


58.29 

34.72 
57.69 

8.74 
54.16 


27 
97 
95 
55 
50 

48 
42 
83 
17 
48 

60 
35 


4- 
4- 

4- 
4- 

4- 
4- 
4- 
4- 
4- 

4- 
4- 
15  4- 

4- 
4- 


6  12.62 

5  13.57 
5  19.18 

4  41.23 
3  50.36 


4- 


4- 

I 

4- 

I 

4- 

4- 
4- 


17.7 
2   6.9 

2  7.1 
2  7.0 
2   7.0 

2   7.0 

o  24.9 

I  27.4 

1  7.8 

2  26.2 


90 
90 


4 
3 
4 

5 

4 

5 
3 
4 
6 

5 


9.70 

39  04 

32.88 

0.48 

53.58 

9.21 
25.61 
26.03 

5.31 
59.51 


4- 

3  28.1 

4- 

3  55  2 

4- 

3  27.8 

4- 

4  40.3 

4- 

0  37.5 

4- 

14- 

'4- 

4- 

4- 


90  4- 
67  4- 
17  4- 


I 


4  53.15  i-T- 
6  37-49  4- 
4  8.93  4- 


4 

3 
I 

2 

2 

2 
O 

o 


16. :^ 

58.2 

5.3 
47.8 
47.8 

47.6 
6.0 

27.3 


60+4  36.20  4-  o  13.3 


70  4- 

77  4- 


17 
'7 
17 

55 
98 

93 
90 

62 


4- 
4- 

4- 

4- 
4- 


3  53.06 

7  24.92 

4  18.17 

5  46.88 
5  48.12 


4- 
4- 
4- 
4- 
4- 


o  24.5 
o  26.7 
o  20.3 
o  20.3 
o  20.3 


4 
3 
3 
4 

5 


40.22  — 

48.41  4- 

40.22  -i- 

5905  i4- 

24.84  4- 


1 
2 
2 


88  4-  4  58.08 

33  4-  4  32.12 

05  4-  4  16.99 

15  4-  4  1.93 

75  4-  4  27.70 


4-   3 


7-3 
25.1 

8.4 

18.0 

9.5 

9-5 
25.6 

19.6 

19.6 

31.0 


APPARENT 

RIGHT 
ASCENSION. 


h. 

m. 

s 

■ 

5 

35 

38. 

41 

5 

35 

49 

76 

5 

37 

52.05 

5 

39 

q. 

41 

5 

50 

54. 

62 

5 

5 
6 

6 

18 

6 
6 
6 
6 
6 


50  56  52 

59  47.48 
2  29.91 

2  45.92 
II  42.24 

15  32.96 
22  15.66 
22  45.23 

24  JI.53 

25  9.16 


6  25  10.12 
6  30  38.16 


s. 

1.77 
1.77 
1.79 
1.80 

i.:7 

1.37 
8.04 
1.86 
1.86 
0.06 

0.04 
1.50 

i.^o 
1.50 
X.51 

1. 51 
0.05 


6  42  42.96  —  0.23 

6  53  49.18  —  o  01 

8  4  32.87 
8  6  30.78 
8  13  37.46 
8  16  58.85 

8  21  33.15 

9  10  47.72  —  1.89 

9  15  35-14  -  1.89 

9  21  34.61  ;   O  00 

9  25  31.57  ]-    1.89 

9  25  32.03  —  1.89 

9  26  18.36  —  1.89 

9  34  35.68  .   . 

9  39  58.50  4"  0.18 


9  39  58.86 

9  45  48.55 

9  55  38.26 

10  I  22.22 

10  12  58.73 

10  13  13.75 

10  13  13.97 


-  0.18 

4-    0.07 

-  2.37 

-  2.43 

-  0.03 

-  2.43 


6  42  42.69  |4*  0.14 

6  53  49.13  :-  0.04 

7  3  25.06  t—  0.02 
7  12  48.62  '—  0.08 


■  ■ 


8  13  37.50 


•  • 


-   1.79 


•  • 


8  57  25.59   —  1.87 


APPARENT 

NORTH-POLAR 

DISTANCE. 


3     , 

c  c 

S.S 
Mi 

■Mi 


•»• 


51    48    24.9  4-14 

5      42   20.3  4rl4 

51    54   28.7  4-14 

51    52   27.4  4-14 

119   56   27.0  —   5 

119   59   21.2  —   5 

52    o    7.7  +13 

58  33  18.8  4-M 

58  38  56.8  4-II 

356  36      7.8  4-   2 

67  25    23.9  4-    I 

115  46   52.1  —  4 

115  49   15.3  -  4 

115  48  26.2  —  4 

115  48  II. 6  —  4 

115  48  30.1  -  4 

73  29  47.6  4-  2 

106  33     3  7  r  3 

2  45  42.2  +  0 

118  48  28.3  4-  a 


1.79 

125     5  50.5 

—  « 

1.80 

126  55  45.9 

—  5 

1. 81 

125     4  M.7 

—  5 

1.82 

129  13  52.1 

—  ; 

2.09 

82  45  43.8 

—  1 

128     3  35.3  -  5 

127     3  40.4  -  5 

98     7  41.7  4-  I 

121  21     7.2  —  5 

121    21      1.4  —  5 


I2E  19  54.8 
56  44  50.4 
75   12  48.6 


-  5 

-  0 


63  24  58.3  4-  0 

72  58  29.5  -  6 

74  42    0.6  —  I 

69  3J  53.8  -  8 

69  32   22.6  +  3 

69  32    23.8  -  «. 


2 
118 
116 

67 
42 


45 
48 
12 

47 
6 


42     6 

125     4 
69    8 

69    8 

128  55 


41.7 
28.7 

3.8 
30.2 
S8.2 

59.7 
15.2 
32.8 

33.9 
15.6 


4-  0. 

4-  a. 
+  3. 
4-  I. 

4-  8j 

4  8.1 

-6,J 

o.< 

o.c 

-6.1 


No/  Barom. 


I 

38 
41 
49 


m. 

29.97 
30.02 

29.78 
29.82 


At.        Ex. 
Ther.   Ther 


for  summitry  of  the  elements  of  reduetion  see  fm^^e  3. 


No.    Parallax.  .  ScmUdiam. 

i 


34.0 
30.0 
35.0 
33.8 


33.0 
28.0 

32.5 
32.0 


Defect  ive 
Illumination. 


Sum. 


5,  6,  8,  9,  15,  16,  29,  30.  One  bisection. 

10,41.  Three  bisections. 


t 

»/ 

33 

— 

0.2 

ZENITH-POINT  CORR. 

No.    I  to  404-  55.23 
No.  41  to  50  4-  54.17 

f« 


ff 


o.t 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


21 


■Si 


OBJECT. 


1  B.  A.C.  3158 

2  B  A.C.  3193 

3  Atala 

4  Unnus  .     . 
5 '  .1  Leonis     .     . 


6 

7 

8 

9 
10 


Hecate    . 

Wf  isse  (2)  234 
>*  Leonis     . 
n    .Andromcdsc 
y    Fvgasi    . 


XI  /?  Cell   .     .     . 

12  Polaris   . 

13 1  Moon  I,  S.  . 

14  }  Tauri 
i5<>2*Tauri      .     . 

16  62^  Tauri      ..     . 

17  '  Tauri 

18  a  Tauri       .      . 
Iq  B.  A.C.  14:0 

20  q  Camelupard. 

21  I  Aurigsc  . 

22  La!andc  94S4 

23  f  UrsseMin..  s.  i\ 

24  n  Aurigae  (R.)  . 

25  n  Aurigsc  . 


26  fi  Tauri  (r.) 

27  ,3  Tauri       .     . 

28  H.  A.C.  16^)2 

29  M.  A.C.  i7<i7(R.) 

30  B.  A.C.  I7f.7 

31  B.A.C.  i849(R.} 

32  B.A.C.  184Q 

33  22  Camelopard. 

34  ^    Ur>ae.Min.,$.  I'. 

35  B.A.C.  2147 


36  Yarnall  2790 

37  Tolosa    .     . 

38  B  A.  r.  3763 

39  B.  A.C.  3906 

40  B.  A.C.  8213,  s.r 


41  j1  Leonis  (r.)   . 

42  (i  Leonis    . 

43  y  UrsseMaj.(R.) 

44  }-  UrsaeMaj.    . 

45  :  o  Virginis  (R.) 


46  o  Virginis . 

47  4  Draconis  (r.) 

48  4  l>iaconii 

49  B.A.C.  41^5 

50  fi  CoTvi 


corrkctions. 


(A 

T3 
(9 

o 

H 


0 

9 
9 

9 


MEAN 
THRKAD. 


Inst.    •    Clock, 


ZENITH-DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECriONS. 


Instrument. 


Refraction. 


I 


m.  s. 
10  37.03 
16  7.44 
33  »9  14 
40  9.»7 
46  19.44 


s. 

1.59 

1.59 
0.03 

0.45 
0.20 


s, 
30.67 
30.67 
30.66 
30.66 
30.70 


o  22.87  —  0.44    —  30.65 

30.65 
30.61 
30.94 
30.89 


13  44.7<>  -  0.33  ' 
2  32.32  —  0.18  . 

7  25.14  —  0.48 


9 

7  I   13  29.69  -  0.33 

8  ' 

9  . 
9 

I 

9      37  5^-^8  —  i.io    — 

5  I   '2  34.53  +-42.82    - 
9      44     4.82  -  0.31     - 

9  I   13   »9.87   -  0.49  ,- 

6  17     4.95  —  0.32    — 

5  '   17     6.94  -  0.32    - 

9      21   58.32   -  0.42     - 

9  ■  29  24.14   -  0-47    - 

9      37  52.23  -+-  5.53    - 

9  '  42  21.07  4-  1.51   ,— 

9  !  49  3' .27  —  o  10    - 

9  ,  57  28. 99  -  0.24    - 

5  I  59  14.22  —  8. Of)  I- 


30.91 

30. 88 

30.76 

30.76 

30.77 

30.77 
30.78 
30.81 

30.78 
30.78 

30.80 

30.79 
30.79 


75  5»    53-85   + 

75  49  57.48   4- 

5  29  50  87    + 

23  59  53.93   + 
12   13  50.02   -h 

23  17  49.88    -h 
iS  20     .      . 

18  20     .      . 
10  24  .  ' 

24  18     . 

57  28     .      . 
310  10     . 
14     9  51.90  + 
23  27  52.72   + 
14  47  52.63  + 


3  '     8     8.33  -H  0.31    -  30.77 


I 


'4 

19 
22 

3«7 
332 


47 
53 
34 
51 
41 


52.63 
53.87 

■  • 

5».75 
54  58 


-h 
4- 

+ 


2      19    3.44   -  0.19  '_  30.76 
5  I  23  14.09  +11. II    —  30.79 


5  49  55.57  + 

II    17  53  30  -H 

301     5  52.63  + 

1 86  53  50.58  -+- 

352  57  56.00  + 


169  31 
10  17 

3'3 
162 

17 


41 

5 

45 


5  '  44  29.11   +  0.91    - 


I 


5  49.93+    i.95  ,  - 


5  '  12  32.24  —17.76 

9  ,  28  36.68  —   1.42  . 

9  i  49     8.54  -    1.23  1 

9  26  23.80  —  0.42 

9  I  53  59.81  -   1.44  : 

9  .  23  4369  -H  6.64 

5  i  28     9.74  :-i8.38  I 


30.80 
30.53 1 
30.81 
30.  S2 

30.82 

30.  (/3 

30. ()l 
30.92 
30.92 


2(.»0 
33S 


53 

57 


3^9  27 
[305  27 
-    70  43 


2  I  43  2o.ro  -  0.41    —  30.90 


63 

23 

71 

3«7 

305 


1 

37 

51 

I 

27 


156  17 
^  23  33 
195  23 
344  27 
150  27 


6  7  0.4Q  -h  4  46 
3  I  15  11.38  +36.73 
9  I  28  29.54  —    1. 1 6 


30.93 

30.<)4 

30.94 


48.75 
(;2.4S 

53-85 
50.02 

53.15 

53  30 
54-75 
54.87 
52  87 
57.08 

53.48 
54.58 

54.15 

55  82 

52.92 

50.  ?o 
53-40 

5' -63 
55.65 
55.30 


+ 

-h 

-4- 

+ 
4- 


29  23  54.22 
219  19  52  10 
320  31  55.20 
310  27  51.50 

61   20  56.20 


Barom. 


in. 
29.88 
29.99 
39.99 
99.96 
99.96 
39.91 
39.90 
39.90 
99.89 


At. 
1  her. 


31.3 

37.5 
37  3 
35.3 
34.2 
31.3 

31.3 

31.3 
31.8 


Ex. 

Thtr. 


29.3 

37.3 
36.3 
33.5 

32.3 
3.8b 
39.4 

29.4 
30.5 


For sunimary  of  the  chnitnfs  of  niiitrtion  .ur  /-ti^i-  3. 


3  26.19 

3  28.13 

5  51.14 

4  25.38 
4  34- 26 


n 


+  3 
-H  3 

+ 

4- 
4- 


56.2 
55-8 

5-9 
27.0 

13.2 


6  54.80    ^-      26.2 


4 
5 
4 

4 
4 

• 

3 
4 

5 
4 
3 
4 
3 

5 
5 
4 
4 

5 


39.26 
30.0 

24.59 


3507 
54.42 

•  • 

1 2 .  92 
2.03 

14-23 
2.01 

9.64 
55.92 
11.04 

0.59 
18.70 

40.22 

55.54 
22.18 


I 


4- 


r  ' 

■4- 


—    I 


4-  3  54.08  ,-f 

4-  4  22.07     - 

4-  4   25.51   I  - 

4-  3  16.64    —   I 

4-  3  21.75    -H  2 


15-2 
26. 

15.9 


15  9 
21.8 

•  • 

54.1 
30.9 

6.2 
12. 1 

39.1 
7.4 
7.4 

II. o 
II. o 

2.7 
19.4 
19.4 

23.1 
23.1 

35.5 
24-3 

51.6 


-I-  3  55.79    +  I  58.5 

4-  7  22.31    -h  26.8 

4-  3  24.00    -h  3    4.1 

4-  4  36.66    -  56.3 

4-    5     5.45  '--  I   24.7 

+  4    16.91   '—  26.5 

4-   3  58.67    -\-  26.5 

4-   4  39.49  '-I-  16.8 

-f-   3  33.62    —  16.8 

+   3  43-43    -  34-2 

4-   4  26.90    4-  34.2 

4-   3  22.^4    -I-  49.7 

-\    4  51.33    -  49-7 

+  4  19.14    -  I   II. 3 

4-   4  59-84    4-  I   51.3 


APPARENT 

RIGHT 
ASCENSION. 


h  m. 

9  10 


9 
9 
9 
9 


s. 

4.77 
15  35.18 
32  48.45 
39  38.36 
45  48.58 


c  -2 

•i»  o 


S. 

-  1.88 

-  1.88 


'4-  0.08 


—  2.45 

—  0.02 

4-  0.05 

—  0.02 


I 


9  59  5».78 

10  12  58.71 

10  13  13.78 

o  2  1.22 

o  6  53.74 


0  37  24.88  4-  0.J7 

1  12  46.47  I—  0.96 

3  43  33. /5  4-72.69 

4  12  48.61  I4-  o.oi 
4  16  33.86  .--  0.96 

4  16  35.85  -  0.96 

4  21  27  13  l4-  0.02 

4  28  52.90  .4-  0.03 

4  37  26.98  I—  2.91 

4  41  51.80  -h  0.25 

4  49  0.39  +  0.04 

4  56  57.96  I—  1.28 
16  58  35.34  -J-  0.09 

■  •  •    •  !     •    • 

5  7  37.85  ,-  0.03 


5  18  32.46 
5  22  54.41 


I 


0.02 
9. 12 


5  43  59.22  '-  2.48 

6  5  21.07  ■+  o  22 
18  II  43.67  |4-  0.50 

6  28  4.44  '—  1.46 

6  48  36.49  --  1.55 

10  25  52.48  i   .   . 

10  53  27.46  —  1.88 

11  23  19.41  I-13.74 
23  27  20.44  4-30.35 


•     •     •     • 


II  42  49.27 


■J   I- 


•     •     • 


•     • 


•     ■ 


0.03 


■     • 


•     • 


12  6  34.02  —  0.23 
12  15  17.17  —58.90 
12  27  57.44  4-  o.Of 


APPARENT 

NORrH>POLAR 

DISTANCE. 


M 


c 


S 

o 


SI 


a 

•Ji 


».- 


»27     5 

127  3 
56  42 
75  II 


37.4 
42.6 

9.1 
7  5 


O 

t* 

6.1 
6.0 

0.4 


63  24  58.7    4-  0.9 


74  31  32. 


•  • 


-   X.4 


65  20  37.6  ' 

74  40  10. o  ,4-  3.7] 

65  58  54.3  +11. 6 

65  59    4.8  4-11.6J 

71     5  31.3  -H  3.4, 

•           •           ■           •  •       •    I 

9    o  31.8  +27.81 

23  51  46.9  ■♦-  2.3' 


57  I  27.2 
62  28  28.6 
332  13  44.4 
44  7  27.3 
44     7  30.8 


4-  1.9! 
4-12. 3| 
-I-  1.6! 
—  0.61 
4-  2.9' 


61   29  42.9  ,4-  0.6 

61   29  43.4  4-   l.l' 

4  51   52.6  4-27.0! 

68  55  55.0  4-  9-2 

68  55  55.9  +  9-2! 

30    8  10.7  4-20.6! 

30    8  14.9  4-20.6 

20  38    6.1  .4-  2.2' 

356  36    6.4  4-   1.91 

121  56  31.6  —  6.0 

i 

114  14    9.0  —  4.8 

74  52     49  |-   »-9' 

123     4  43.5  -  6.4. 

8  II   57.4  -II. 5 

356  37  54.9  -io.6j 

74  44  40.0  4-    I.7I 

74  44  39.8  4-    1.6 

35  37  33-3  +  0.3I 

35  37  33-7  -1-  0.7 

80  35   16.7  4-    1. 81 

80  35   16.5  4-    l.6i 

II   42  16.6  —  2.6 

II   42   18.0  -    I .2[ 

I  37  23.5  -16.71 

112  43  23.5  4-   2.6 


45*  46.  One  bisection. 
28,  34, 40.  Three  bisections. 
17,21.  Four  bisections. 
13.  Five  bisections. 

S.  Bar.  read  at  10^  44 


ZKNmi-POlNTOiRR. 

No.     1  to    64-  54. 17 
No.  13  to  504-  53.77 


III 


No.    P.irallax.     Semi-diam. 


Defective 
Illumination. 


Sum. 


/       't 


*         II 


11 


4 
13 


0.2 
14  1-5 


-   15  47.5 


0.2 
29  49.0 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


P.T> 

! 

J                   OBJECT. 

V  ^^^    "•'""•<■-'■ 

SOUTH, 

OBS'a. 

s 

1                   ■      ln»L          Oock. 

fllOM  L-IKCLES 

1877- 

m.      s.             s.      '           «. 

Feb.ao 

1    31  CasslopeiE,  s.  r 

9      3S     4.01   -  4.43    -  30.94 

393      9    53.05 

P. 

3  l3'Canum  Venal. 

6  .  50  49.53  i-f  0  19  j—  30.9O 

359  49  54. 55 

3         B.A.C  26l,H-P 

4  '   52   42.75   -U-SI  |-   30.95 

304  85  50.70 

4         B.  A.C.  4389 

9        0  53.11    -t-   0.45   :-   3oq5 

352  53  53-95 

S   »    Virginia.      . 

9       4     8.41    -  0.78  :- 30.98 

43  41   57-20 

61       Polaris,  s.  P. 

5      14     3.13  -4603    -    3->-qG 

307  29  54.35 

70    Virginis.      . 

9      19  16.3EJ  —  0.90    —  31.00 

49  19  55-97 

8  38  Cassiopea:,  s.  P 

9  B.A.C.  4S45 

9     "  37-93   -  3-50    -  30. 96 

383  2.,  53 -40 

1  9  1  30  3*-8o  +  0.40    -  30.qfi 

353  59  56.80 

10         B.A.C.  4s6a 

5  1  3li  ai.io  -  0.28    -  30  96 

iS     9  54.68 

11         B.  A.  0.4563 

;  6  1  35  *i.53'-  o.»7    -  30.96 

18     9  5-1  68 

E.          la    d    Aquiljc    .      . 

9  1  19  49-»6  -  0T>    -  30.B1 

3S   51   51-55 

13        a.  A.  C.  6690 

9   1    36    16.07    -    0.30     _    y>.jb 

1:     7  50.63 

14    y    Atjuiljo   .      . 

9  !  40  55-81   -  0.65  ,—  30.74 

28  29  51.35 

IS    n    Aquilai   .      . 

;  9     45  '8.<*  -  0.69    -  30.75 

30  15  50.03 

16   a    C)gni(ii.)     . 

18^  51  47.70 
353   57   50.I8' 

17   <•    Cygni      .      . 

18        Venus  II.  N. 

9       8  58.71   -   1.13    -  30. So 

V'     7  52.15 

„ 

It    £ 

js,  S.      . 

I.S.       , 

9  '  30    9.12  -  0.98    .-  30.83 

49  23  5-1.43 

31         Sunl[,N.     . 

9       33    21.36    -    0.98     _    30.81 

48  51   51.30 

33  '"    Andromeda! 

9       3  32.31    -  0.19    _  30.82 

10  13  50.53 

33    r    Pegasi     ■      . 

9       7  25.10  -  0.49  1-30.84 

24   17  47-SS 

34    a   Ceti  .      .      . 

9     37  56,91   —   i.:i  :—  30.94 

57  37  47.93 

3j    ji   Andromedie 

9         3    31.30    -    0.01    '-    30.88 

3  51    18.62 

26        Polaris    .      . 

S      12  33-51   +46.31    -  30.88 

310     9  53.00 

37   9'  Cell    .      .      . 

18  34.43  -  0.91     -  30.94 

47  38     -      . 

38    17    Piscium  .      . 

9 

25  25.43  -  0  47    -3088 

34      5   50.40 

39   3   Aiielis    .      . 

9 

48  31.98   -  0.35    -30.83 

iB  35  49.42 

30  1    Arietis  (k.)  . 

163  sj  49.10 

15  55  47-65 

32  33  46.65 

JI    a    Arietis 

33   ™    Tauri       .      . 

9     29  34.06  -  0.45    —  30.77 

33   9    Cainelop.      . 

9     it  20.94    i-   1.6;    -  3089 

332  4'  51.13 

34.       Moun  1,5.    . 

9     46  3'-49  -  o-s»    -  30-89 

It  33  49. 3' 

3S    llOrionis(R.). 

156  15  16.65 

36    II  Orionis  .      . 

33  33  48.10 
47     7  48-23 

37   p  Orionis  .      . 

9       9  10.68   -  0.9^    -30  98 

R 

38         U.  A.  C.  1619 

9  I  II      1.44  -   3-67    -   30-89 

330  59  fi.55 

!B 

39    fl  Tauri       .      . 

9  :   '9     3-51    -  0.19    -  30.85 

10  17  46.55 

40        Lacailie  1855 

9  ■  33  49.73  -    1.44    -   30.88 

7>    IS  47. '7 

41    d    Orionis  ,      . 

9     26  16.37  -  0.78    -  30.9a 

39  11  51.17 

8      36     9.14   +   0.07    -    30.88 

0  39  S'-M 

;43       Weissefal  1103 

8      36  20.55    +  "-07    —   30.88 

0  39  51.23 

44         Durch.  38°,  n8 

9     38  33-77   +   0.07    -  30.88 

039  SI  »2 

45         Wcissc  [1)1835 

9     39  40.17  -h  0.05    -  30.88 

0  39  51.32 

46        Yarnall  1456 

6      51  26. 84  —  1.40    —   30.83 

6S  43  5' -30 

.4;         Yarnall3,55 

5      51   38.59  -    "JO    -   30.88 

68  43  5i-3'> 

I48        WeisM(»).Ql3 

9       0  18.09  -  0.0;    -   30.87 

0  51   SI. 17 

a 

49   -1    Ursa;  Min..s.  p 

8      13  33.03  -1S.70    -  30.87 

30s   37  49-52 

50        Lalnnilc  I3I4S> 

9      16   12.63   -   0.44   ;-    30,87 

21    11   48,06, 

No. 

B»«>"''Thlr. 

Ex.   ' 
Ther. , 

fi/r  siimmatj  of  Ihe  ilemfnli  ef  ridiicliea  iff  pngc  3.                   No,     Parallax. 

Semi-diam. 

99.87      31-5 

30.4 

18   \-          4.6  .   +            5.7 

30 

aq.86     37-4 
89.85     46.0 

40.8 
49.6 

19  1-          4.fi 
lENITJl-IVllNTCOKB.          ao'-           6.S.- 

5-7 
-  16  13.9. 

r^~:^^ 

ag 

39.30  !  5-1 -0 

59 -0 

-f    i6  13.9 

33 

39.83      st-s 

50,8 

1,3.36.  Three  bisections.                No.    1  10  1 1  +  53-77 
6.  34.  Five  biseclions.                  No.  13  (0  31  -^  53,57 
36,  40.  One  biseclion.                     No.  32  to  50  +  52  31 

34 

-    16    o.B 

W^A 

i?^T^*^^?csZvL^- 

K^^ 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


23 


35 


B 

2!; 


OBJECT. 


I 
1 


O.  Arg.  S.  5133 
O.  Arg.  S.  5176 
O.  Arg.  S.  5198 
O.  Arg.  S.  5199 
5  a   Canis  Majoris 


6  51  Cephei    .     . 

7  I  RA.C.  28i9(r 

8  B.A.  C.  2819 

9  B.  A.  C.  2900 

10  Comet!,  1877,  s.p, 

11  B.  A.  C.  3193 

12  o  Hydrae 

13  «/   Urss  Majoris 

14  Lachesis 

15  Uranus  I,  S. 

16  Uranus  II,  N. 

17  n  Leonis 

1 18  Weisse  (2)  1047 

i  19  Weisse  (2)  1106 

:  20  Hecate    . 


21 'a   Leonis     .     . 

22  Weisse  (2)  234 

23  >'  Leonis    .     . 

24  y^  Leonis     .     . 
251      Weisse  331  . 

26  Tolosa    : 

27  e    Canis  Majoris 

28  6  Canis  Majoris 

29  B.  A.  C.  2386 

30  6   Geminoruin. 


32 
31 

36 

371 
38 

1 39" 

!40 

I 
41" 
4a  i 
43 
44 
45 


46  a 

47! 

48 

49. 

j50i 


B.  A.  C.  2502 
Anonvmous. 
B.  A.C.  2561 
B.  A.  C.  2572 
UrsaD  Min.,  s.  p 

B.  A.C.  2697  (R.) 
B.  A.  C.  2697 
R  A.  C.  2778  (r 
B.  A.  C.  2778 
Hydrae    .     . 

B.  A  C.  2980 
Lacaille  3525 
i2.y.C.i879,s.p, 
Caiicri     .     . 
Moon  I.  N.  . 

Hydrse    .     . 
B.  A.  C.  3254* 
B.  A.  C.  3254* 
R  A.C. 3S62 
Weisse  774  . 


9 
5 
9 
9 
9 


MEAN 

THREAD. 


CORRECTIONS. 


m.     s. 
22  47.60 

24  43--I8 

25  41.16 
25  42.17 
40  17.16 


6     42  50  85 


Inst. 


s. 

—  1.29 

—  i.2g 

—  1.29 

—  I  .  2() 

—  I.ID 

4-21.16 


9 

7 

9 
9 

5 

9 
6 

m 

9 

9 
9 
9 
9 

9 
5 

5 
3 
9 

9 
9 
9 
3 
9 

9 
9 
9 
9 

5 


31  15.42  --  1.69 
42  21.24I—  5.30 

16  7.67!—  I. 61 
22  6.461—  0.96 
24  9.491-4-  2.12 
31  25.871-  0.47 
39  49-43  i-  0-54 


Clock. 


s. 

-  30.87 

-  30.87 

-  30.87 

-  30.87 

-  30.90 

-  30.86 


39  49.82! 
46  19- 57  I 
50  49.18' 

54     3-70| 

53  53.  14' 

2  22.93 
13  29.89. 
13  45-061 

13  45-34 
21    14-50 

25  26.44'— 

54  20.771- 

3  56.64,- 
9  43.851- 

13  19-''3|"- 


29  57.34 
33  29. 16 

39  15.28 

40  13.40 

47   15.24 


0.54 
0.29 

0.49 
0.48 
0.52 

0.58 

0.43 

0.43 

0.43 
0.60 

0.53 
1.46  j 

1 .40  ' 

1.49  I 
0.47  . 

1 .65  , 
f.65  I 

•    1.64  I 
1.64  I 

54.81   I 


30.84 
30.83 

^^0.83 
30.91 

30.82 
30.82 
30.82 

30.82 
30.73 

30.82 
30  82 
30.82 

30  83 

30.81 
30.80 

30.81 
30.81 

30.81 

30.29 

30.29 

30.21 

30.06 

30.19 
30.19 
30.18 
30.18 
30.18 


■  • 


9  I  40  48.69 


9 
7 
9 
9 
9 


-  0.78  I-  30.11 


42  29.71  .- 

43  4.14I- 
53  33-671- 

I  38.03 


II     3.34 


l_ 


9 

22 

5.8i 

3 

26 

3.30 

8 

26 

3.f'8 

7 

26 

50.26 

8 

37 

10  98 

1. 61  ■ 

1. 61  I 

6.61 

0.70  ' 

0.56  ! 

1.05  l" 

1.55 

1.55  I- 

1-53  ,■ 
0.93 


30.13 

30.13 
30.12 

30.06 

30.10 

30.17 

30.09 
30. 0(; 
30.09 
30.08 


I 

ZENITH  DIST. 

SO  IT  Til, 
FROM  CIRCLKS.' 


CORRECTIONS. 

In->trument.  Refraction. 


I 


64  33 
64  33 
64  33 
64  33 
55  »9 


311 
202 

337 

78 

293 


35 
9 
41 
17 
49 


48. 93 '4- 
48.93,+ 
48.93  + 

48.93  + 
55-10  -t- 

I 
46.f>o  + 

53  33  + 

54.55:  + 
46.20  4- 

54-88  + 


4  40.13  '+   2 
6  14.37 

5  58.15 

6  58.74 
5  20.70 


+  2 

■H  2 

+  2 

+  I 


3.0 
3.2 
3.2 
3.2 
25.0 


4   40.37     —  I      6.0 

3  51.45  '+  24.3 

4  24.21  -  24.3 
4  16.69  '-f-  4  41.3 
3   50.60  |—  2    13.4 


75  4Q  54.25,+ 
46  55  46.83 1+ 

328  27  44.57+ 

20  31  49.65   -\- 

23  57  48.33  1  + 

23  57  4S.33  + 
12  13  44.33  + 

21  9  50. So  + 
20  45  44.20+ 
23     7  43.60  + 


3  39-49 

4  29.69 

4   19-57 
6  i7.o"i 

4  53.65 


1  + 


+ 

1  + 


4  51.55  1+ 

4  39-48  ,+ 

5  3.90  '  + 
4  44.92  1+ 

6  47.23  1+ 


52.8 

3.8 

36.4 
22.4 

26.6 

26.6 
13.0 
23.2 
22.7 
25.6 


APPARENT 

RICHT 
ASCENSION. 


h.  m.     s. 
6  22  15.44 


I 


§  t 

•  mm  ,^ 


6 
6 
6 
6 


24 
25 
25 


11.32 
9.00 

lO.OI 


39  45.20 
42  41.15 


I         s. 

|-  1.43 
i-   1.44 

—  1.44 
I-  1.44 
1+  0.09 

—  0.86 


8  30  42.89  |—   1. 81 

8  41  25.11  .      . 

9  15  35.23  j-  1.87 
9  21  34.68  l-H  0.07 
9  23  40.79  |—  0.12 
9  30  54.58  .  . 
9  39   18.07  j+   0.19 


9 
9 
9 
9 
9 


39  18.46 
45  48-46 
50  17-87 
53  32.40 
58  21.80 


l_ 


0.20 
o.o«; 
2.40 

2.41 


APPARENT 
NORTH-POLAR 
DISTANCE.      I 


If 


"5  46  53.3 
115  48  27.7 
115  48  II. 5 
115  48  32.1 
106  33  2.0 

2  45  42.2 
28  52  12. I 

28  52  15.7 

129  33  5.4 
344  57  53.3 

127  3  47.7 

98  7  JI.5 

19  37  48.9 

71  44  50.3 

75  9  29.8 


+ 
+ 
+ 


r 


5.0 

5.1 
5.1 
5  I 
15 

1.5 
8.2 

8.2 

6.8 


6.6 
i.o 
0.2 

1.5 


I 


26  13 

45.35:+ 

5 

27.47 

+ 

29.5 

10 

1 

51-54 

— 

0.02 

77  26 

3-5 

+  0.7 

18  19 

52.381+ 

4 

20.73 

+ 

19.8 

10 

12 

58.65 

— 

2.47 

69  30 

54.1 

1"  7-9 

18  20 

•     ■ 

• 

•     • 

•    • 

10 

13 

13.82 

+ 

O.OI 

•    ■ 

•    • 

1 

18  20 

.   .  1 

• 

•     • 

•     ■ 

10 

13 

14.10 

— 

2.47 

•    ■ 

•    • 

1   •  • 

26  51 

46.50  + 

4 

59.24 

1+ 

30.3 

10 

20 

43.09  - 

2.29 

78  3 

37.2 

-  8.6 

23  33 

45.95  + 

6 

10.72 

i 
+ 

26  2 

10 

24 

55.10 

1 

■    • 

74  46 

44.1 

1 
-  1.9 

67  35 

50.37.+ 

3 

53.02 

1  + 

2 

23.5 

6 

53  49.09 

+ 

0.02 

iiS  48  28.1 

1+  0.7 

64  59 

59.32  + 

3 

36. £1 

+ 

2 

7.2 

3 

25.03 

+ 

0.03 

116  12 

4.5 

+  3.3 

68  53 

57.10  -f- 

5 

2.94 

+ 

2 

33.6 

9 

12.15 

l_ 

1.53 

120  7 

54.8 

-  6.7 

16  35 

45-65+ 

5 

5.11 

■ 

17.8 

12 

48.45 

— 

0.19 

67  47 

29.8 

'+  i.o 

74  53 

56.30-1- 

34-71 

+ 

3 

37.4 

29 

25.50 

1 

1.59 

126  4 

29.6 

'-7.6 

74  53 

56.30  -i- 

4 

41.19 

,  -h 

3 

38.4 

32 

57.32 

1 

I.fK) 

126  8 

37.1 

.-  7.6 

74  3> 

54.13,+ 

3 

52.42 

1  + 

3 

33.0 

38 

43.46 

1.62 

125  45 

40.8 

-  7.6 

74  31 

54.13  + 

4 

35.98 

'  + 

3 

33.2 

39  41-58 

1 

1.62 

125  46 

24.5 

!-  7.6 

307  45 

53.35,+ 

4 

55.71 

1  — 

I 

16.6 

19 

45 

50.25 

1 

0.60 

358  55 

53.7 

+  2.1 

192  53 

52.45'+ 

3 

57.84  + 

13.7 

• 

• 

•      • 

•      • 

38  8 

17.2 

+  9.2 

346  57 

51.15  + 

4 

21.04 

— 

13.7 

■ 

• 

•      • 

•      • 

38  8 

19.7 

'+  9-2 

150  35 

55.60  + 

4 

44.80 

— 

33.5 

• 

■ 

■      • 

1 

•      • 

80  26 

U   3 

—  1. 1 

29  13 

57-53  + 

5 

23.74 

+ 

33.5 

• 

a 

•      • 

1 

•      • 

80  26 

16.0 

—  1. 1 

31  55 

54-27'+ 

5 

4.67 

1  + 

37.4 

8 

40 

17.78 

j  — 

0.07 

83  7 

57.5 

+  3.1 

72  55 

55.98,+ 

5 

1.57 

'  + 

3 

13.6 

8 

41 

57-97 

1 

1.80 

124  10 

32.4 

1 

1—  7.6 

72  55 

55.98  + 

3 

35.99 

i  + 

3 

13.3 

8 

42 

32.40 

1— 

1.80 

124  9 

6.5 

-  7.6 

293  55 

52.37  + 

4 

48.01 

^  — 

I 

47-6 

20 

52 

56.94 

,+ 

0.06 

350  5 

14.0 

+  2.3 

27  39 

57-95  + 

3 

30-59 

■  + 

31.5 

9 

I 

7.22 

0.02 

78  50 

21.2 

!+  1.7 

20  15 

55.68,+ 

4 

1.89 

i  + 

22.2 

9 

10 

32.68 

1  +  ' 

73.29 

71  26 

41.0 

•    ■ 

i 

46  55 

51.75  + 

4 

25.42 

14- 

1 

4.3 

9 

21 

34.66 

i  + 

0.05 

98  7 

42.7 

+  1.6 

70  5 

55  65  ■^■ 

6 

7-9Q 

-h 

2 

45.2 

9 

25 

31.66 

,  — 

1.88 

121  21 

10. 0 

'-  7.7 

70  5 

55.65+ 

5 

59-22 

'  + 

2 

45.2 

9 

25 

32.04 

— 

1.88 

121  21 

1.3 

r  7-7 

70  5 

55-65  + 

4 

57.10 

+ 

2 

45- 1 

9 

26 

18.64 

'  — 

1.88 

121  19 

59.1 

!-  7.7 

40  29 

59-02  -H 

1 

3 

45.53 

.+ 

51.4 

9 

36 

39-97 

^" 

2.10 

91  40 

57.2 

-  7.0 

r 

75  9  27.7 

63  24  58.0  +  0.3 

72  21  39.2  —  6.4 

71  57  13.0  —  6.6 

74  21  17.6  -  1.3 


"•^""•iTher.  Ther.l 


For  summary  of  the  elements  of  reduction  see  /xjj^v  3. 


No.    Parallax.    Scmi-diam. 


Defective 
Illumination. 


»» 


/• 


15  - 

16  - 


0.2 
0.2 


45    —20  59.2  I    -H 


I.O 

l.I 

16  39.1 


5*  37.  One  bisection. 
43.  Three  bisections. 
10.  Four  bisections. 
45.  Five  bisections. 


ZENITH- POINT  CORK. 

No.    I  to  26  +  52.31 
No.  27  to  50  +  53.52 


n  i  I  ■■■ft  1 


II 


1.2 

0.9 

4  20.1 


24 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORRECTIONS.       | 

CORRECTIONS. 

•uc 
snoa 

« 

DATE 
AND 

obs'r. 

• 

a 

OBJECT. 

• 

in 

I 

1 

MEAN 
THREAD. 

ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 

APPARENT 
RIGHT 
.  ASCENSION. 

§•3 

APPARE.V1'           g-5 

Inst. 

Clock, 
s. 

Instramen 

t. 

Ri 

sfraction. 

NORTH-rUL.AK 
DISTANCE. 

5^1 

1877. 

m.     s. 

s. 

or            »»!»// 

t       II 

h. 

m.    s. 

S. 

»              t                «»              I                     HI 

Feb. 25 

I 

Anonymous 

7 

37  18.79 

-   0.94 

—  30.08 

40  29  59.02   -H  5  39  72 

+ 

51.4 

9  36  47.77 

—    2.10 

91  42  5».3    —  7-0 

E. 

2 

Uranus,  C,  . 

• 

•           •           • 

■              • 

•            • 

23  55  58.05 '4-  3  25.79 

+ 

26.7 

■ 

• 

•              • 

75     6  It. 7 

.  -1 

27 

3 

Uranus,  C.  . 

9 

38  49-33 

-   0.75 

-  29.35 

23  53  58.30-1-  3  50.50 

-h 

27.1 

9  38  19.23 

•              • 

75     4  37. » 

1 

S. 

4 

a    Leonis    ...    9 

2  21.61 

—    0.80 

-  29.26 

26  13  54.20  4-   5   19.23 

+ 

30.2 

10     1   SI. 46 

—    0.13 

77  26     4.8    +-  1.9 

5 

Weisse  (2)  234  . 

8 

13  28.69 

—   0.62 

-  29.35 

18  20    0.75  i-H  4  11.93 

-h 

20.3 

10   12   58.72 

—    2.50 

69  30  54.2    —  7.7 

6 

y*  Leonis    .      ,     . 

8 

13  43.72 

—   0.62 

-  29.23 

18  20    0.75 

+   5  40. 3> 

+ 

20.3 

10   13    13   75 

—    0. 10 

69  32  22.6  '+   2.9^ 

/ 

9    Oraconis      .     . 

9 

25  10.50 

+    3.79 

-  29.35 

322  29  57.20 i+   3  47.21 

— 

46.7 

lo  24  44.84 

4-  0.04 

13  39  18. g    —  0.7'' 

8 

226  Cephei,  s.  p.     . 

5 

30  34.48 

-    5.58 

-  29.35 

294  27  57.25   -H  3  30.28    — 

2  13.0 

22    30      0.55 

-1-  0.96 

345  35  35.7  '+  3.0 

9 

/    Leonis  (r.)   .     .    . 

■           •           • 

.       • 

•           • 

152  13  58.42'-!-  4  28.34 

-- 

32.0 

fl 

. 

•            ■ 

78   48    26.4    ;4-    1.4 

10 

/    Leonis    • 

• 

•           •           • 

.       • 

•           • 

27  37  57  58    4-  3  36.21 

-h 

32.0 

4 

»          «          •          « 

• 

78  48   27.0    4-  2.0 

II 

Moon  II,  S,  .     . 

9 

8  47.34 

-   0.99 

—  29.35 

34  30     1. 171+  5  25.33 

+ 

42.1 

•11 

t     8  17.00 

-68.97 

85  42  29.8        .  .1 

12 

3   Crateris  .     . 

5 

13  44.35 

—    1.40 

-  29.39 

52  56    o.gh '  f   3  16.11 

+ 

I  20.9 

U 

I   13  >3.6o 

•i-   0.04 

104     6   59.2   i4-  2.2.' 

»3 

r    Leonis    . 

9 

22    9.30 

—    1. 01 

-  29.42 

35  16    0.78  -+-  5     7.02    + 

43-3 

1] 

[  21  38. 84 

—   0.06 

86  28    12.3   14-   1.2 

14 

A   Draconis      .     . 

5 

24  38.89 

+    2.16 

-  29.35 

328  49  59.601  h   3  53.30 

— 

36.8 

11 

[  24  1 1 .  70 

+   0.56 

19  59  37.3    -  0-3 

15 

V   Leonis    .     . 

5 

31  11.78 

—    1.09 

-  29.49 

38  57  57.73  -1-  3  45.96 

+ 

49.5 

I] 

t  30  41.34 

+    O.II 

90     8  54.4     +   1.6, 

16 

B.  A.C.  3981     .    9 

40    5.59 

+    0.27 

-  29.35 

350  22    0.10-1-4  20.87    -- 

10.3 

II 

r  39  36.51  , 

-    3.44 

41  32  3».9  1  — 14.1, 

17 

/3  Leonis    .     .     . 

9 

43  '9-6o 

-   0.75 

-  29.44 

23  33  56.32  +  3  56.89   -1- 

26.7 

II 

42  49.50 

4-  o.o3 

74  44  41. 1     -H  2.* 

P. 

18 

C   Cygni      .      .      . 

9 

8  II. 16 

—   0.22 

-  29.69 

9     5  56.12   +  4  20.75    -H 

9.6 

21 

I     7  41.24 

+  0.02 

60  16  47.7    —  0.2, 

19 

a    Cephei  (r.)  .      . 

■ 

•           «           • 

•              • 

ft           • 

203     5  52.15'+   3  47.63    -h 

25.4 

4 

•     •     . 

•           • 

27  56  16.0    —  3.0 

20 

a   Cephei    .     .     . 

« 

•           ■           • 

•              • 

•           • 

336  45  57.58  +  4  25.02    - 

1                      1 

25.4 

t 

•     •     . 

■           • 

27  56  18.4    —  0.6 

• 

21 

e    Pegasi    ...    9 

38  38.61 

—   0.67 

-  29.68 

29  29  56.22  +   4  36.19    -f 

33.6 

21 

[  38    8.23 

—  0.03 

80  41    27.2     +-   2.1 

22 

Venus  I,  S.  .     .5 

43  43. '6 

-    I.I5 

-  29.71 

53  37  55.98  -h  4  23.04 

+ 

I  20.5 

21 

t  43  12.30 

+  0.32 

104  50    a  7 

.  . 

23 

Venus  II,  N.     .    6 

43  43.83 

-    1. 15 

—  29.71 

53     7  55.98   +   4   12.35    + 

I  20.5 

21 

[  43  12.97 

-  0.35 

104  49  50.0 

1 

24 

a    Aquarii  . 

3 

59  58.24 

-    0.86 

-  29.75 

39  44     .      .  ' 

•           • 

21 

[   59  27.67 

4-  0.06 

•     .      >      . 

1 

•        m 

28 

25 

Sun  I.N.      .     . 

9 

46  35.76 

-    0.99 

-  29.72 

46  15  58.55   +   3  53.43 

-h 

I     1.7 

22   46      5.05 

+  65.41 

97  27  14.9          •  .. 

26 

Sun  II,  S.     .     .1  9 

48  46.57 

-   0.99 

-  29.72 

46  47  57.58 

+  4     9-47  ;  + 

I     2.9 

22   48    15.86 

-65.40 

97  59  3i.' 

• 

27 

e    Piscium  ...    9 

57     3.80 

—   0.66 

-  29.71 

31  34     .      .                •      .  i 

•           •  *■ 

0   56   33. n 

—  0.03 

•           •           •            • 

.    .  1 

28 

/3  Andromedae      . ,  9 

3  20.02 

—    O.OI 

—  29.73 

3  51   53.00+   3  3'. 31    + 

«|.o 

1 

[      2    50. 2S 

4-  0.67 

55     «   49-5 

4-    8.31 

29 

Polaris    . 

5 

12  26.84 

+48.20 

-    2Q.73 

310     9  54.30,-»-   5  23.77    - 

I     9.2 

1 

t    12   45.31 

+   5. '5 

I    20  30.1      +    2.4 

30 

7f   Piscium  ...    9 

25  24.30 

-  0.51 

-  29.77 

24     5  53.18  +   4  37.19    +- 

26.*} 

1 

I    24    54.06 

4-  0.12 

75  »7  17.9    +  3.: 

31 

0   Piscium  . 

9 

39  24.33 

—  0.64 

-  29.74 

30  16     .      .  1             .      . 

•           • 

1 

I    38   53.95 

—  0.05 

•           •           •            • 

'    *  I 

32 

/?   Arietis    .     .     . 

9 

48  20.83 

-  0.38 

-  29.72 

18  36     .      .  i             .      . 

•           * 

1 

1    47  50.71 

0.00 

•           «           •            • 

.    .  • 

33 

K    Cancri    ...    9 

I  37.52 

-  0.68 

-  29.57 

27  39  56.32  H-  3  32.12 

+ 

31.8 

9     I     7.36 

4-   0.13 

78  50  21.4 

4-    1.9 

34 

a   Cephei,  s.  p.      .9 

16     8.26 

—  2.85 

-   29.48 

280  57  51.82  +   4  2^.95 

— 

5     1.6 

21 

I   15  35.93 

4-  0.32 

332     3  4t.4 

+    0.6 

35 

a    HydrsB    ...    9 

22     5.13 

—  1.07 

-  29.47 

46  55  53.22  4-  4  24.83    + 

I     4.9 

9  21  34.58 

—   0.03 

98     7  44.1     +   2.6 

36 

Lachesis. 

8 

25  56.21 

-  0.55 

—  29.48 

20  23  56.28  -1-  4  54.99  i-+- 

22.6 

9  25  26.18 

•            • 

71  35  35.1 

—    1.4 

37 

Weisse  774  .     . 

8 

37  10.45 

-  0.94 

—  29.48 

40  29  54.35  1+  3  50.06 

+ 

51.8 

9  36  40.03 

—    2.10 

91  40  57.4    —  7.3: 

38 

Anonymous 

5 

37  18. II 

-  0.94 

-  29.48 

40  29  54.35  H-   5  46.57    + 

51.8 

9  36  47.69 

—    2.10 

91  42  53.9    —  7.3 

39 

fi  Leonis    .     .     .J  9 

46  18.40 

-  0.37 

-  29.46 

12  13  53.35+    4  30.89    + 

13.2 

9  45  48.55 

4-  0.02 

63  24  58.6    +    1.4, 

40 

Hecate    .     .     . 

9 

53  43.43 

-  0.59 

-  29.48 

22  33  53.55;+  6  30.42    + 

25.3 

9  53  13.36 

■            • 

73  47   10.5 

—    1.3 

41 

n    Leonis    ...    9 

2  21.63 

—  0.67 

-  29.41 

26  13  49.58  +  5  22.91 

+ 

30.0 

10     I  51.48 

—    O.II 

77  26     3.7 

4-   o.S' 

42 

226  Cephei,  s.  p.      .    5 

30  34.14 

-  4.97 

-  29.48 

294  27  53.30  +   3  31.77 

— 

2  12.3 

22  29  59.69 

+    O.II 

345  35  34.0  ,+   1.5' 

43 

B.  A.C.3742»(R.)    . 

•           •          • 

•            • 

•          • 

166  25  52.25  !+  4  52.22 

— 

14.6 

i      •      .      . 

•              • 

64  35   5«-3    —10.2; 

44 

B.A.C.3742*     .    . 

■           •           ■ 

■            • 

•          • 

13  23   53.20,+    5   22.48  |4- 

14.6 

.      *      •      . 

•            • 

64  35   5 1 .  S 

—  10.2 

45 

a    Ursac  Maj.(R.)  . 

• 

■           •          • 

•            • 

• 

203  25  50.32 

+  4  49.95 

4- 

20.4 

»      .      .      . 

•            • 

27  35   14.5 

—   1.71 

1 

46 

n    UrsaD  Major! s    . 

• 

1 

•          •          • 

a              • 

•          • 

336  23  54.88',+   5  27.04 

1 

26.4 

.      .      .      . 

•           • 

27  35   16.7    +  0.5 

47 

B.  A.  C.  3822     . 

9 

4  32.00 

—    1.60 

-  29.47 

70  27  56.85'+  4  59.31 

+ 

2    50.6 

II     4    0.93 

-  1.95 

121  42     8.0  '—  8.S, 

48 

B.  A.  C.  3890     . 

9 

19    4.97 

-    1. 71 

-  29.47 

74    9  56.58,+  3  35.43  ,+ 

3  32.4 

II   18  33.79 

-  1.95 

125  23  25.6 

~  8.4' 

49 

Polaris,  s.  p. 

5 

13  59- 80 

-45.35 

-  29.47 

307  30     .     . 

•           • 

•            • 

1    12   44. 98 

+  3.12 

•      .      .      . 

•   . 

50 

0    Virg 

inis .     .     . 

9 

19  15.28 

—    I. 12 

-  29.48 

49  20     .     . 

•           • 

■           « 

I 

3  18  44.69 
Semi-diam 

—  0.02 

1 

Deft 
*     Illumi 

1 

•      .      •      • 

1 

No. 

Bai 

om. 

At. 
Ther. 

Ex. 
Ther. 

Fc 

w  summary  of  the  eU 

1 
1 

'ments  of  reduction  see  page  3.               No. 

1 

Parallax. 

1 
sclive 
nation. 

Sum. 

3 

in. 
30.19 

0 
35.3 

e 
31.6 

1 
2 

1          n 
—           0.2 

1        It 

• 

• 

1 
»       If 

—           0.2 

12 

30.19 

34.0 

30.2 

3 

—           0.2 

.     . 

• 

• 

—          o.a 

17 

34.19 

34.0 

30.4 

II 

-34  12.5 

—  16  32. ( 

) 

• 

• 

—  50  45.1 

18 

30.15 

40.5 

42.2 

1    22 

—         4.4 

—           S'< 

^ 

4- 

o.i 

-           9-7 
-+             I.O 

22 

30.16 

42.9 

44.6 

ZENITH-POINT  CORR.             ^ 

-        4.4 

+           5.4 

^ 

• 

26 
29 

33 
40 

48 

30.15 
30.10 

30.16 

30.18 

30.19 

45.5 
47.6 
37.2 

36.4 
35.2 

46.8 
48.2 

34.7 
34.1 
32.4 

28.  39. 

II.  Three  bisection 
41.  Four  bisections 
29.  Five  bisections. 

s.                 No.    I  to    2  -h  '53-52 
No.    3  to  17  +  53.18 
No.  18  to  30  +  53.24 

25 
26 

-  6.4 

-  6.5 

+   16    8.1 
-  16    8.1 

: 

• 
• 

« 

+    16     1.7 
—   16  14.6 

38.  One  bisection. 

No.  33  to  48  -h  53.59 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


«D        £                 OBJECT. 

'.  4    1         Mtt*N        . 

'1  '  ''*"'"°        Inst     '■     Cloik. 

SOL-T... 

■■••lli 

^ROM  CIRCLES     ,„,t,„^e„t.    R 

..„.. 

„s;v„..|p     ™™c..  IP 

77-     i        '- 

h.  m.     B.                s. 



aSP.i    i,C    Virgiois.     . 

9  '  a8  57.80  —  0.93    —  29,46 

38   46       .       .  1 

13  18  97.41    -  0,09 

E.           *'t    Aqml.   .      . 

1  9  1  40  54B4  -  0.59  :-  29.64 

28   99   58.82    +    4    27.85     +         39.9 

19  40  94.69    +  0.04 

7941  io.8   -0.8 

3j..    Aquilw   .      . 

1  9  1  4i  17-09  -  o-6a   -  29.66 

30  15  55-251+  4  41-51     +       35.4 

ig  44  4^^.84  i+  0,07 

81  97  33-4  '+  0.3 

4l^    Cygni      .      . 
sj      a  A.  C.  7149 

1  9  '  18  17.31   4-  0,11  1-  »9-63 

358   57   55-99   +   4   10. 85    -           1,0 

20   17  47.79   1+    1.00 

SO     8  96.3  1-17.1 

1  8   ,   34   35.30   -   0.47  |-   49.63 

33  19  SS-90  +  4  44-93    +       96.0 

90  33  55-1;    +  0.41 

74  3'  aS.o  —13.5 

6 IB    Cygni      .      . 
,    7I       Mercury  II,C. 

,  9  ■  37  4*  36  +  0.89  1-29.59 

353  58     0,32  +  5  31-78    -         6.3 

90  37  13.01  1      0.00 

45     9  47.0    +  I.I 

1  9      "5  36. SJ  -  1    10    -  it.(>2 

56     I   58,85   +  3  46.89    +   I  98.5 

9.   15     S.83  j-  0.3. 

107  13  3S.4  1       .    . 

I   S  h!  Cephei    .     . 

328  i7  53-3S'+  5   15.96    -       35,9 
99  29  58.28  +  4  33.39    +       33.7 

19  58  54.6  ;-  o.t 
Bo  41  96.4  [+  1.1 

.9''    Peg^     .      . 

9  ,  38  38.4s'-  0.59  '-29.62 

li  38    8.97  1      '.     '. 

{■0       Venus  11.  N. 

9     48  37-a7  -  I'M   -  39-61 

53  13  53-55|+   5     4.45    +   ■    "9.4 

91   48     6.69     -   0.36 

104  36  38.6          ,    , 

|ii^      VenutS.      . 

,.!...■        .      .    1           .      . 

S3  13  5?-55'+  5  16. 3g   +   '  19-5 

104  26  50.5 

r.  I  Its        SudI,N.     . 

9     so  ao.08.—  0.90   —  at). (10 

45  51  56-62  +  5     9.45    +  1     0,7 

3i  49  4958           '.      '. 

97     4  91.9 

113        Sun  11,5.     . 

1  9  '  so  30  9a  -  <i-90   -  ^■'>° 

40  33  57.09  +   s  26.18  ,+    1     3.0 

39    53      0.49    1         .       . 

97  36  46.4 

9  1     3  19.83'-  0.06  1-   39,58 

3  51   54-90i+  3  33.44    +         4.0 

I       1    50.19    1+    0,68 

55     '  48. S    +  8.3 

is\       PoUrit    .      . 

1   S       13   96.30    +44.51     -    39-58 

310     9  54-98^+   S  31-41     -   1     8.9 

1    19   41.13    |-    0.43 

I  90  98.7  !+  0.7 

S  1  16 1  }>    Aquilai   .      . 

'9  1  40  5443  -  0.68  1-39,09 

38  39  59.35  +  4  30.51     +       33." 

19    40   94.67    1+    0.04 

79  41  93.1  't   1.4 

S.       ,17!«    AquilsB    .      . 

19  '  4S  16.64  -  0.71    -29.07 

30  15  54,73,+   4    13-7<>    +       34.4 

19  44  46-85   ,+   0.03 

81  37  34.1  1+  0.9 

3  llG]       Polarit    .      . 

,   5    ,    13   3&.31    4-49-90   '—    98.99 

310    q  5362   +   5  92.77    -    1     8.0 

1     19   40.13     -    0-41 

1  2099.6   +  I.I 

1 19  ^  ArieiU    .     . 

4  1  48  90.10-  0,44  :- 28.96 

18  36     ,      ..       

1   47   50.68          0.00 

|aO|a   Aridtia    .     . 

9       0  43.79  -  0.39    -28.99 

IS  5S  5I-5S|+  4  37-99    +       i6-S 

9      0    14-43     +    0.03 

67  '7  '7.3  '+  3.7 

J  lailc    Crgnl     .     . 

9       S     9.64  -  0.33  1-  28.06 

9     5  55-9S,+  4  92,99    +         9.8 

91      7  41-93    -   0.10 

60  16  49.9    +  0.3 

■,aaff  Aquarjj  .      . 

9  '  95  J4.09  -  0.98  ;-  38,26 

44   54 

91  95     4.93    +  o.og 

.3I*    Peg«»i    -     . 

9  1  38  37.94  -  0-67    -28.22 

99  30     0,721+   ,)   30,4s    +        34,5 

91    38      8.39     +    0.04 

Bo  41  96.9    +   1.4 

U        Mercury.  C. 

9     43  15.91   —  i-i6  1—  98.18 

54  31   5''.65    t-  4  20,54    +    1  24.9 

91  49  45-87    -  0.04 

105  34     3.3  1       .    . 

!>SJa    Aquuti  .      . 

8  1  S9  56-77-  0-87    -28.19 

39  13  57-50  +  3  57.49    +       50.6 

91  59  97-73    +  0.04 

90  55     6.7 

+    0.9 

it6l       VenD«ll,S.. 

9  1  19  47-67-   1. 10^-  98. 16 

51    13  (6,79'+   3  38.09  .+   I   15.6 

99   19   18,41     -   0.36 

109  95   It. 5 

.171      Venus.  N.    . 

51    13  56.72  +  3  94.93    +   1    15,6 

....    1        .      - 

I09   94    58.4 

6  !  aB  1       Sun  1.  N.      . 

9       e  S-i-66,-  0,9^  1-  98. li 

43  58     0.50'+   3   10.89    +       58.3 

93     8   35.58           .      . 

95     9     0.8 

19,       Sun  11.  S.      . 

9      11     4-71'-  0-91  i-  98. 14 

44  29   57-30.+    3   59-57    +        59-4 

93   10  35.63  1        .      . 

95  41   17-5 

.     . 

9        3   39.50    -   0,39   I-2B.10 

1093  55-35  +  4  51-76    +       II. I 

0    3     1. 17  1+  o.oa 

61  35  19.4    +  9.5 

,31  !r   Pegasi    .     . 

9  ;     7  31.33,-  0-54    -28.03 

34   1/   5659  +   5  t6.f>7    +       37.9 

0    6  53.68  1—  0.07 

75  30     1.6    +  1.4 

;3«:(*  Cell    .      .      . 

9  1  37  5-I.9I  -   1.91  1-  28-20 

57  97  55-75'+   3  55-75    +   1  33-9 

0  37  94.90  1+  0,16 

108  39  46.6    +  1.3 

33        Polaris   .     . 

4  1   11  19.65  +47.95    -  98. oB 

310    9  E6.301+   5  94.08    -   I   10.4 

1   11  39  02   -  0.39 

t  90  31.1,+  1.8 

7    34.   Leonis    .     . 

9  '     3  19,79-  0.73-27.44 

96  13  59.38  +    5  29.10    +       39.4 

10    1  51.58  1-  0,09 

77  96     S.I     +   9.9 

IjSJ      Tolos.    .     . 

6  1  It  14.90  -  0.64    -  97.49 

91  97  52,33  4-   5  44.03    +       2|.7 

.0  1.  46-14  i      .     - 

73  40  93.1  1       .    . 

■361-     C«phei.s.P.. 

8  1  45  4e-oo|-  3-65  -  37.40 

284   25   54-95'+   4  41-S1     +    3  45-9 

22  45  14.95  1+  0.34 

335  33  19.1    +  I. I 

37 '»    Urs«Maj.(K.) 

303   95   5-'-85,+   4   50.33     +        95.8 

27  35  19.3    -  9.3 

|3S,«    UrsaMijoiis 

6  1  56  38-13,+    1.39    -  97-40 

336  23   57.65   +    5   21.46    -        95,8 

10    56    19,45    '+    0.11 

27  3S  14. S  i      0.0 

39  '    Leon«    .     . 

9       8     4.39-059    -27.39 

17  37  53-98  +  3  48. 03    +       19.0 

11     7  36.48  1-  0.05 

68  48  91.5    +  1.3 

|4n!<i   Crateris.     . 

8  1  13  49.391-  1.30    -37.40 

52  55  £5-95   +   3  34-('2    +   1    18.7 

11   13  13. ''3    +  0.01 

104      7     O.S   '+   9.9 

\tX    Uooi.    .     . 

8  !  33     7-95  -  0.99    -87.38 

35   15  55  "8+    e   15,40    +        43.9 

11    91    38.94     -    0.04 

86  98  13. 9  ■+  9.3 

1»\X   Draconis 

7  ,  94  36.5s  +  a. 33    -  17  39 

328  19  5h.i2  +  3  51.62    -       35,8 

11    94    11.49    1+    0.29 

19  59  3S.1    -  0.3 

l43        RA.C.40oa(a. 

.   i '         .      . 

143  39  5J-45  +  4  32.18    -       43.8 

87  39  45-4    -13  6 

JM         B.A.C.40oa 

36  19  58.35  +   5  43.17    +       43,8 

87  33  46. s  -13.6 

^4Sli>'C>numVeiu(. 

6  '  S0  45-9i'-  i.oi    -   3^.35 

359  49  58.18  +   5  T6.34    -         0.1 

13    50    17.90   1-    9.81 

51     I  35.6    -19.4 

'46,n'CanumVenat. 

S  i  5046.53-0.09    -27.3S 

359  49  53.18   +   5     3.59    -         0,1 

19    50    19.16    1+    0.03 

51      I  91.9    +   1.9 

,47!      Polaris,  s.  p.. 

5      13  58.l8'-51.48    -  97,34 

307  29  55,80  +  4  30-71    -    1    17.0 

1     13    33.36     -    0.34 

358  39  30.7  ,+  0.4 

,48 .a    Ur.-Min..s.t 

S      47  11.061+43.94    -  97-27 

3<>7  45  41.58  +  5     4.29    -   1   17-9 

19  45  59-85    +  0.63 

358  SS  59.9  1+  3.3 

E.       49 !       ft  A.  C.  »7Sfl 

9       6  59.14  -   1.49  1-  *7.94 

75  41   53.18  +   3  49. <7    +   3  55.3 

8     6  30.41  |—   1.58 

136  55  51.9    -10.3 

J50       B.  A.C.  1780 

8      lo  10.991-   '-5^    -  "7-94 

78  43  52,fi2  +  3  23.12    +4  58.0 

8     9  42.19  1-   1.59 

199  S8  34.9    -10  5 

'■^•iti..]-^: 

Fer  lummary  of  the  eltm/nti  of  iv 

Juffrm  t,v  ftif^e  3-                No. 

Painlla 
-         6 

-     ^-"'-     uKSn.          Su„. 

h\ti 

36.s' 

.1 

7                .     .  ■      +      0.3      :  -          6.4 

49- 8  1 

4      +           6.0            .          .         ,  +           t.6 

yi.aB     S6.5 

S3-S  , 

ZF-ynu-roisr  vntK.         n  \-        4 

4      -           6.0          +       0.1          -         10.3 

ag.q4  1  46.0 

4S-B! 

19  1-         6 

4+16   19.6             .           .           '   +    16     6.2 

«9.95  1  SB.6 

M-J  , 

16.  One  bisection.           No.    11015  +  52,75        13  1—         (• 

4—16   13.6  ■                                    —    16   19.0 

•9-9»     54.6 

54.6          . 

S,  18,33,35.47.  Three  bisections.      No.  161090  +  59,51        14  ,-         6 

9                  .                 +       0.3       ■   -           S.9 

SO.n  1  3«.fl 

39.0  , 

No.  21  to  33  +  53-54        16  '-         4 

J        _              f,,(,             +         0.1         !    -            10.7 

y>.st  ,  36.6 

36.6  1 

No.  341047  +  52,08       97  1-         4 

9      +           6.6  1                            ,  +           9.4 

30.19     38.6 

38.6, 

No.  48  10  50  +  55.85       28,—        ^ 

2       +    16     8.4             .                      1   +   16     3.3 

y>.oa    43.4 

41.3 

90 

6 

9    1    -    16      8.3                                             -    16    14. S 

30-<*    43.6 

41.4 

1                       1 

9<>-«     43-S 

41  .a 

»».»7  1  St.s 

>9.o 

1 
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£ 
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■lOHT 
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Cloct. 

FRO.C.RCLKS.  i„,„„„«t.'Rerractioo. 

ASCBHSION. 

1877. 

i        '      '■ 

h.  m.    R. 

a. 

.  ,    .,  1 

Mar.  9 

B.  A.  C.  Z795 

g  1   14  17.33    -   1.47 

-  37-13 

75     I  51-63  +  4  54.74    -•-  3  4S-0 

8  13  58.61 

-   «.S5 

136  16  55-6   -rt 

E. 

Lacaillc  333; 

9      21  49-97   -    1.36 

-  17.31 

70       I    53.08    -1-    S    14.65    ,+    3   46.6 

8  13  11.40 

-   1.61 

III   16  15.5    -  ? 

3 

Lacaille  3373 

8      17     3.70   -    1.53 

-  37.20 

77  33  50.88  +   4  31.57  ■+   4  37-6 

8  36  34-97 

-   "59 

118  39     i-a   -i< 

4 

B.  A.  C.  3377 

8      27  23-33  -    1-53 

-   17.30 

77  33  50.88^-1-   4  30.34    +  4  37.7 

B  36  53.60 

-   1.60 

lie  39  10.0   -It 

5 

Brisbane  107 1 

5      37  54-5'    -   I. S3 

-  37.30 

77  33  50.8E   -f   4  33.18  1+  4  17.7 

8  37  35.78 

-   1.60 

118  39  la.o  -i( 

6 

t    Hidne    .     . 

9      40  45-58-  0.73 

-  27.12 

3'  55  51.95  -*■   5     S-54    +       38-0 

a  40  17.68 

-  0  10 

83     7  S6.7  i+  i 

7 

B.  A.  C.  3013 

9      45  44.16  -   [.53 

-    37.16 

77  as  53-78  +  4  35-34    -f  4  38.9 

8  45  15-47 

-    t.bt, 

■as  41  18. 1   -.£ 

8 

B.  A.  C.  3'13U 

1,      4S  3''  54  -   1.5a 

-   37.15 

76  59  53.91   +.   5  15.31    +  4  30.3 

848     7-87 

~   1. 68 

138  15  50.7   -:c 

9 

B  A.  C.  3<X)4 

9  '   57   53.97-    1-54 

77  39  54.60  -H  4  33-75    +  4  34-3 

S  57  35.19 

-   1.70 

laS  55  31.9  j-i( 

K    Cancri     .      . 

9         >    3503   -   0.''7 

I  27  14 

37  39  55-'8|+   3  33-97    -t-       33-o 

9     I     7-33 

4-  0.04 

78  50  ai.4  14-  i 

I, 

B.  A.  C.  3163 

8  '   M    If.. 15  -    1.S3 

-   37.11 

76  47  51. 9B  -h  5   11,43  (+   4  16.6 

9  10  47.61 

-  1.75 

118     3  41.1   -i( 

«    H)dr»     .      . 

9        32       3,64.-    0.96 

-27.12 

46  55  53.08:4-  4  35. 8B    +    1     5.4 

9  31  34.59 

qS     7  44.6    4-  ! 

'3 

B.  A.  C.  3354' 

b      16    0.07  —    1.38 

-  27-08 

70    5  51.33  +  6  10.91    -*.  3  48. a 

9  35  3«-6i 

-  i!8a 

U 

B  AC.  3^5.^ 

5      26     0.46  -   1-38 

—  37.08 

70    5  51-33  4-6    4  10   -f-  a  48.3 

9  as  31.00 

-   1.81 

Ill  ai    4-8l-i< 

•5 

B.  A.  C.  31(18 

5      16  4'''-8B  -  1.38 

-  27.08 

70    S  5"-33  -t-  5    o.ao   -t-  9  4B.0 

9  36  iB.4a 

-  1.81 

131  ao    0.7   -u 

16 

Pi-izzi  IX.  i|2 

9  1  33  21.56,-   1.38 

-  37.06 

70  33  50.73  +  4  43.50   -1-  a  50.8 

9  3»  54.13 

-  1.83 

III  37  45-3  i- 

17 

Urmusr.C. 

6      37   M-f^i-   0.6. 

—  37.0s 

33  45  5'-85  +  4  38.61    +       17.0 

9  36  46.94 

74  S7     8.7  ,      . 

Ur.-iniis  li     . 

5  ,  37  15-00  -  0.61 
9  1   39  32. or    -   U.46 

-  27.05 

-  26.97 

13  46     -      .               .      . 

14  37  47.08   ■^   5  17.57    +       is.q 

9  36  47-34 
9  38  54- SO 

•9 

t    Leonis    .     . 

-  o.ii 

65  39  41.7    4-  1 

Hecate     .      . 

7      47  39-75  -  0.59 

-  37-03 

31  55  53.60  4-  6  10.83  !-^       34.6 

9  47  '3.13 

73     8  S0.4  |-  1 

ir 

n    Leonis     .       . 

9  :     3  19.39  -  0.65 

-  27.07 

36  13  48.33   4-   5  33.83  I4-       30.3 

10    I  51-64 

+  0.04 

77  36     3.6  14-c 

Tolosa     .      . 

,  B      10  39.91   -  0.59 

-  36.98 

33  19  51.95   +  6     a. 71  1+       15-3 

10  10     3.34 

73  31  43.1    -  1 

33 

,   6      13    n.43   -   0.53 

-27  00 

IS  19  51-03  +  s  48.13    +       11.9 

ro  13  .3.91 

4-   0.04 

5g  33  ".a   4-  a 

1-1 

y'   Leonis     .      . 

5       13   41-86   -   O.S3 

-  16., ,8 

iS  19  51.01  +  5  49.91     +       31. 9 

10  13  14.35 

-  a. 53 

69  3a  24.0  -  1 

»4 

35 

t    Pegasi    .     . 

9      3a  34.37 

-  0.50 

-  25.27 

39  39  53.95  +   4  39-33    +       34-3 

31  38     8. 50 

60  41  37-6   4-  1 

P. 

36 

a    Aquarii   .      . 

9  .  59  53-78 

-  0.61 

-  25.29 

39  43  54-48:4-  4     3.35    -»-       50.1 

11  59  17. 87 

+  0.04 

90  55     8.0   4-  I 

37 

Mercury  [I,  C. 
Venus  f ,  C.  . 

9      3<>  3" -79 

-  0.79 

-  35.16 

50     1   53. 681-1-  4  11-55    -h    1   II. 6 

11  36  .0-74 

-  0.18 

loi   .338.01     . 

a3 

ft 

35   16-55 

-  0.75 

-  35.36 

47  13  53-13 

+  4  35-73    -1-    1     4.8 

31  54  50-54 

4-   0.43 

96  as  S4.8       . 

19 

Venus  II      . 

■   5 

55  17-40 

-  0.75 

-  35.36 

47  14     -      - 

11  54  SI -39 

-   0.43 

....  1      . 

30 

a    Pegasi     .      . 

9 

5W     3-39 

-  2924 

34   16     .      . 

■      • 

33  SB  37- 6a 

>S 

31 

Sun  I,  S.       . 

'■   q 

41   55-94 

-  0.64 

-   25.35 

40  S7  54.85 

4-  4  13.96 

4-      51-9 

33  41  30.05 

99     9  11.91      ■ 

33 

Sun  II.  N.    . 

9 

44     5.0'   -  0.64 

-  25-35 

40  IS  55-78  ;4-  4  3.66 

4-      50-9 

33  43  39.13 

91  37  "-5  1      - 

33 

Polaris    ,      , 

5 

12  36-33  +34-33 

-    2f.l3 

310   9  53  9a  1+  5  37.95 

-   I     9.B 

I   13  35.41 

4-  0.3a 

I  10  33-3  ,+  1 

3J 

n    Pisrium.      . 

9 

15  19.54  -  0.39 

-  25.21 

14     5  54.80|-h  4  35-78 

4-       36.6 

I  34  53-93 

4-   007 

75  "7  1S.4   4- 

35 

H    Arietis    .      . 

9 

48  16.11   -  0.30 

-  25.21 

18  35  53.8a  ■^  5   0.15 

f       10.0 

I  47  SO. 59 

6g  47  3Sa   4- 

36 

a    Ariciis     .      . 

, 

0  39.80  -  0.26 

-  25  24 

IS  55  53-35.+  4  35.80 

4-        17.0 

a    0  14. ji 

4-   0-03 

67     7     7-4   +  a 

37 

\   Ursa  Min.,  s  p 

47   13.75  -41.51 

-  15.16 

307  JS  S^.t'S  +  4  53.41  '-  I  17-1 

ig  46    6.08 

-  0.08 

3se  SS  50.6  U-  1 

3S 

3  Ursa  Maioris 

9 

1      1.19   -H    1.33 

-  25.16 

319  59  SJ.ao  +  4    5. 48   -      34.6 

8     037.46 

-   0-39 

ai    946.3I-H 

39 

B  A.  0.1761 

7  15-70  -   1-33 

-  35.15 

77  59  53-95  +  4  30-46    +   4  37-5 

8    6  59- la 

-   1.40 

139  IS  33.1  -" 

40 
41 

K    Cepl)ci,s.p. 
B.  A.  C.  1819(11 

,  9 

-'3  33-67  -  4.03 

-  35.15 

196  II  53.55  +  3  51.63  -  a    1.3 
103     9  51-88  -h  3  56.63    4-       34.6 

10  ta  S4-50 

4-  0.39 

347   30     6.1    -r), 

a8  sa    8-1 

4> 

B.  A.C.  1S19 

7 

10  30.18  1+  0.74 

-  35-15 

337  41  54-73  4-  4  10.13  1-       14-6 

8  ai    5.77 

-  3-94 

18  53  it.4     ■ 

43 

n    Cancri     .      . 

9 

26     3.17  -  0.37 

-  25.15 

■  7  57  53-35  +   3  58. Bl    -«-       19.6 

8  as  37.65 

-  a.is 

69    833.9 

44 

Groom,  3341.  s. 

■   9 

30  55.89  -   3.00 

-  35.15 

390  57  53.58  4-  4  57-91    -  3  35.1 

ao  30  37.74 

4-   0.84 

34a     6  36.6 

43 

c*  Hydra    .      . 

,  9  :  40  43-34  -   0.57 

-  25  10 

31   55  SS-lo,4-  5     3.69    +       37.6 

8  40  17.6a 

83     7  56.6 

46 

O.Arg.  N.9450 

9 

50  14.13  -(-  0.33 

-  35.14 

350  17  54.15'  1-  4  39.70    -       10.1 

8  J9  59.31 

-  3.ai 

41  18  34.8 

47 

<     UrsajMajoris 
i3.y.C.;87q,s. 

9 

51    14.88    -f  0.33 

-   35.(4 

350  17  54.15  +  4  35.54    -      lo.a 

8  so  49-97 

■*■  0.0s 

41  18  30.7       a 

48 

.    5 

53  33.41  -  5.01 

-  25.14 

agS  55  51.32  +  4  44.63  ;-    1  48. t 

30  53  58.36 

+  0.33 

JSO     s     9.*  4- 

49 

■    Cancri     .      . 

9 

1  32.81    -  0.51 

'  35.18 

=7  39  56.55  +  3  33-15  i+       31-6 

9     I     7.16 

78   50  31-5   * 

SO 

aA.C.3N 

6(1. 

143  51  53.73  4-  S     >.73    -       43  8 

„.o  .,..,-. 

No. 

Barom 

At.    1    Ei. 
Iher.lTher. 

34 

In. 
30.00 

19.0 

16.0  ' 

as 

ag.gj 

33.5 

31.6: 

26 

19.91 

34.4 

33.4    ; 

37 

aQ.91 

34-3 

31-3 

3" 

19.51 

37- S 

37.0 

33 

89-87 

40.8 

40.3 

37 

36 

19- B9 

43. B 

40.4 

37 

»9-93 

36.4 

34.B 

44 

19.94 

36.0 

34-: 
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CORRECTIONS. 
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Inst.       Clock.  Instrument.  Refraction 


I 


77. 
.15 


ij  B.  A.  C.  3146 

3  !  a  Cephei,  s.  p. . 

3  ,  I  Draconis  (r.) 

4  I  I  Draconis 

5  B.  A.C.3303(r 


■)| 


6  B.  A.  C.  3303 

7  e    Leonis 

8  '  /B   Leonis    . 

9  79  D  neon  is,  s.  p. 
10        Weisse(2)i236 


Leonis 
B.A.C.785i,s.p 
Anonymous 
Aemifia  . 
Cephei,  s.  p. . 

B.  A.  C.  3742^ 

a  A  C.3742' 

B.  A.  C.  3763 
R.  A.  C.  3906 
Hermione    . 

Ta3'lor  6304  . 
Groom.  9163,  s.p 
B.  A.  C.  4079 
Thyra 
Melete    .     . 


II  [a 

12I 

16' 

17 
18 
191 
20. 


21 
22 

83 

24 
25 


3 
9 


m.      s.    I        s. 
8  25.69.->  0.62 
16    3.28'—  2.07 

I 


s. 

25.14 
25.14 


19  57.67-1-  4.73  .-  25.14 


9 
9 
9 
9 

9 

S 

5 
6 

9 

6 
5 
9 
5 

9 

9 
9 
9 
9 
9 


39  19.961- 
46  13.84  — 

51  43.31  I- 
59  28.331- 


2 
23 
29 
29 

45 

49 
49 
53 
23 


I  29 


17.09 
1.88 
18.86 
20.72 
42.29 


25. 12"- 
25.60.— 
53.80'- 

40.35  I -H 
47.08,- 


26  >       B.  A.C.  4185     .,  9 

27  B.  A.C.  4225  .  9 
{28:/  Virginis.  .  .1  9 
■  39   32'  Camel opardal is   5 

30  33'Camelopardalis   5 

.31    12*  Can  urn  Venat, 
'32        B.  A.  C.  4389 
33!       B.  .A.C. 4417 
]  34        Polaris,  s.  p. 
:  35  .  38  Cassiopese,  s.p. 


1 36" 
37 
38 

W, 
401 


B.  A.C.  4509 

a  A.  c.  4563* 
a  A.  c.  4563 

B.  A.  C.  4595 

a  A.  c.  4600 


41  ■  50  Cassiopeae,  s.P. 
43 1       a  A.C. 4674 
,  43  '  I    Cassiopeae,  s.p. 

44  P    Bootis     .     . 

45  ;  5    Ursae  Minoris 


46  e  Bootis  (r.)    . 

J47   r  Boocit     .     . 

I  48  j  B.  A.  C.  4905  (r 

<  49  B.  A.  C.  490s 

I  50  ^  Ursae  Min.  (r.) 


9 
9 
9 
5 

9 

9 
6 

5 

9 
9 


41     7.89 

49  M  59 
I  21.78 

6  25.80 

II   52.36 


19  38.641+ 

25  47.29  - 
30  55.281— 
48  42.18!+ 
48  49.83,+ 


0.27 
U.26 

3.17 
0.42 

0.48 

10.76 

0.45 

0.45 
2.32 

0.27 
0.27 
1. 19 

4.83 
0.43 

1.34 
3.28 

0.49 
o  89 

0.70 

0.64 
0.70 
0.71 
7.04 
7.04 


50  44.24  I  +  0.04 
o  48.11  +  0.22 
5  40.381—  1.27 

13  34.78  !-34. 51 
22  30.76  —  2.72 


34  32.20 

35  »5.68 
16.18  — 

27.131  + 
9.14  + 


I  9 


35 
41 
42 


53  22.62,— 
56  21.79  - 
19  22.80  — 

26  59.«3i- 
28  16.60  + 


I 


0.33 
0.31 

0.31 

0.05 

0.05 

3.01 
1.14 

2.45 
0.13 

2.67 


I 


25.13 
25.08 

25.13 

25.13 

25.12 
25.12 
25.12 
25.12 
25.11 

25.11 
25.11 
25.11 
25.10 
25.10 

35.10 
25.10 
25.09 
25.09 
25.09 

25.09 
25.09 
25.09 
25.03 
25.08 

24.99 

25.08 
25.08 
25.07 

25-07 

25  07 
25.07 
25.07 
25.07 
25.07 

25.06 
25.06 
25.06 
25.05 
25.05 


n 


n 


n 


35 
280 

222 

316 
140 

39 

14 
12 

291 

22 


57 
57 
53 
57 
27 

23 
27 
13 
59 
27 


53  92 
51.98 

51.82 

54  65 

57.75 


+ 
+ 
+ 
+ 

-h 


54. .'^o  + 
54.42  + 

51.88  -h 

5332  + 
52.05  + 


5 
4 
3 
4 
3 

4 
5 
4 
3 
4 


13.04 

25.4^> 
47.83 
29.66 

57.81 

11.24 
10.41 

30.59 
17.58 

II.QO 


-  4 


I 


43.8 

59  9 
56.0 

56  o 
49-5 


49  5 
15.6 

13. 1 

2  27.7 

25.0 


26  13  51.65  + 

304  19  53.55  + 
25  I  52.98  + 

25  I  52.98  + 

284  25  54.10  + 

13  23  53.18  + 
i3  23  53.18  + 
71  5>  56.45  + 
317  I  54.65  + 
24  25  55.92  + 


5  21.86  '+ 
4  27.34 
4  43.16 
4  46.06 
4  42.29 


—  I 

+ 
.+ 

-  3 


5 
5 
3 
4 
4 


22.03 
23.65 
30.82 
32.14 
50.33 


+ 


+  3 


29  8 
27.9 
23.3 
28.3 

49-5 

14.5 

M.5 

3-1 

56.1 

27.5 


78  33  55.08  +  4  54.11 
292  35  55  68  +  3  45.35 
28  27  57.85  +  4  32.03 
55  35.5592  +  5  34.10 
43  7  56.10  +  5  41.95 

341  21  52.38  +  4  46.63 

43  9  53. »o  +  5  30.82 

43  57  56.18  +  4  13  76 

314  45  53.58  +  3  49.33 

3M  45  53  58  +  4     7-32 


+  4  52.9 
-   2  23.7 


+ 


+ 
+ 


32.9 
1   28. 4 

56.8 


20.3 
56.8 

58.4 
0.8 

0.8 


359  49  54.98  + 
352  53  54.65    4- 

75  53  57-10  + 
307  29  52  40  + 
2S8  29  52.80  + 

19     7  53.10  + 

m  II  52. 48  + 
18  II  52.48  + 

359  39  55.35  + 
359  30  55.35  + 

290  41  53.10  + 

69  51  56.30  + 

285  43  52.68  + 

7  53  54.98  + 
322  35  52.22  + 

168  37  52.98  + 

II  13  53.10  + 

160  39  52.35  -H 

19  II  51  50  + 

215   39  50. 38  -h 


5 

4 
4 
4 
4 

4 

7 

3 
6 

4 


4.23 

35.18 
56.7s 
34.44 
49  37 

5.67 

4.99 
36.27 

53.44 
35.77 


3 
1 

2 


+ 

+ 
+ 


o  1 

7-5 
58.1 
18.5 
58.2 

21.: 

20.0 

20.0 

o  2 

0.4 


4  1 1 . 96 

4  44.55 

4  23. 10 

5  16. 78 
4  23.58 


3 
4 
3 

5 
4 


52.9s 
20  9S 
lu.  10 

4.95 
50.74 


-  2  3S.4 
-«■  2  44.4 

-  3  31.0 
+  8.5 

4^).  2 

—  12. 1 
+  12. 1 

—  21 .2 
+  21 .2 
+  43-6 


APPARENT 

RIGHT 
ASCENSIO.V. 


h.  m.      s. 


CA 

■  s| 


s. 


9     7  59-93  —  2.02 

21    15  36.07  +  0.04 

....  .      . 

9  19  37.31  -  0.30 


9  38  54.56  -  0.03 

9  45  48.45  -  0.04 

21   51   15.01  +  0.15 

9  59     2.78  —  2.40 


10     I   51.  )9    —  0.09 

22  22  26.00    +23.27 

o  28  53  29  ,—  2.41 

o  28  55. 15  .      . 

22   ^5   14.86    4-  0.14 


o  48  59.74 
o  49    0.22 

0  53  27-50 

1  23  20.08 
1  29  21.55 

1  40  41.45 
23  48  46.21 

2  o  56.20 
2  5  59.82 
2  II   26.57 

2  19  14.19 
2  25  21.50 
2  30  2^43 
2  4S  24. 14 
2   48   31.79 


I 


2.69 
2.69 
2.00 

14.40 


2.09 

O    21 
2.38 


50    19.20 

o  23.25 

5   U.03 

12  35.20 

22     2  97 


-  4  19 

—  2. 19 

-  2.18 

-17.49 

—  0.22 


0.06 

319 
2.12 

o.  16 

O   21 


+ 


13  24     6.80 

13  34  50.30 

13  34  50. So 

13  41     2. 11 

13  41  44.12 


2.35 
2.32 

2.33 
2.70 

2.70 


1  52  54.55  +  0.09 

13  55  55.59  -  2  03 

2  18  55.29  +  0.30 

14  26  33.95  —    2.2| 
14  27  54.22  —    0.02 


M 


1   8S 

APPARENT 

Miscellan 
Correctit 

NORTH-POLAR 

DISTANCE. 

0         1         II 

II 

87    10   12.0 

-  6.1 

332     3  38.7 

+  1.7 

8     7  45.6 

-  0.6 

8     7  49.5 

+  3.3 

90  35  15-1 

-  8.0 

90  35  16.4 

-  8.0 

65  39  41.6 

+  1.5 

63  24  56.8 

+  0.9 

343     7     4.4 

+  1.2 

73  38  50.8 

-  6.6 

77  26  4.5  1+  1.7 

355  29  14.2  +  4.8 
76  13  25.6  I—  9.0 
76  13  28.5  |-  1.9 

335  33  8.1  ,-  1.7 


64  35  50-9 

64  35  52.5 

123  4  51.6 

8  II  51.9 


-  9.0 

-  9.0 
-12.6 

-  4.7 
75  37  34.9  '-  1.3 

129  50  3.3  '  —  13.0 

343  43  33.5  i+  1.9 

79  39  24.0  -14.8 

106  49  19.6  ;—  4.3 

94  20  56.0  —  3.5 


32 
94 
95 

5 
5 


32 
22 

9 

55 
55 


39-9 

41.9 

29.5 

3.3 
21.3 


51  I  20.3 

4*  4  43.5 
127  9  13. I 

35S  3g  29.5 
339  38  5.2 

70  18  41. I 
69  25  33.7 
69  22  10.0 
50  5J  98 
50  50  51  9 


I-14.3 

-15.3 

I-15.4 

-14.5 

I-  1.5 

+    >-5 

—  18.9 

-II. 3 

-H   1.5 
+    I.O 

—  19.8 

—  30.4 
1-20.4 

—  22.0 

!  — 22.1 


341  49  47.9 

,+  2.5 

121     5  46.4 

—  II. 8 

336  51    "O 

i+    1.6 

59     5  41.5 

—34.0 

13  45  50.8 

-   1.6 

62  24  47.4 

+   1.3 

02  24  47.4 

+  1.3 

70  23  40.0 

-33.1 

70  23  38.8 

—  33.1 

15  20  56.5 

—    3.0 

Barom. 


At.   i   Ex. 
Ther.   'I  her. 


/br  summary  of  the  elements  of  reduction  see  page  3. 


No.    Parallax.     Scmi-diam. 


I      Defective 
Illumination. 


Sum. 


n 


I  n 


II 


5, 6.  One  bisection. 
13, 19.  Three  bisections. 
7.  Four  bisections. 
34.  Five  bisections. 


ZENITH-POINT  CORK.    I 

No.  I  to  50  +  55.15  ' 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


1                   1 

_  \                          1        CORRECTIONS. 

! 

coBREcrioNS. 

\i 

.oVrsiJl- 

DATB 
AND 

1 

ZENITH   DIST.  ■ 

*RiGirr" 

J'l 

s" 

obs'k. 

li™""- 

Ins;.    ,    Clock. 

Ins 

rumen 

i.Refraciion 

ASCINSION. 

msTAKCB-    ;  8 

1877. 

s       '          % 

1      '      ■' 

h.  m.    %. 

s. 

Har.  15 

^   Vnx  Minoris  . 

324     9  54-55   + 

5  35.73  1-       43.6 

IS  30  57.9  i~  e 

P. 

1 

3 

48Cephei,  s.P.       . 
y^  Ursa!.\lin.,(R.}- 

9   .      5   I3,97i-   4.14    -   35.05 

396     7   33.38.+ 
313    17   51. 78   + 

4   58-93     -   3     2.5 
3  39.71    ■^       39-9 

3    4  43.78 

+  i.17 

347  »7  "o-o    +  c 
17  44     9-8  ■+  ( 

}■•  Ursas  Minoris    . 

3  '  21  32.80  +   1.93  1-  35.04 

336  33  53.13  + 

4  37-8.)    -       39-9 

IS  ao  59.69 

-  0.07 

17  44  «l-3   -t-  ' 

5 

Lal..(F)5i9,s.i-. 

S      36  51.38  -T2.91    -  35.04 

305     5  54-00 1  + 

4  S;-74    -   '  35-8 

3  36  "3-43 

+10.31 

356   15   45."   ;-« 

6 

B.A.C.5199     ■ 

9      39  31.11    -    1.31    -  25.04 

73     3  54-i5|  + 

4  19-81  1+   3  "7-6 

15  38  54.86 

-  1.78 

134    '7   53.8    -  f 

7   (     Serpentis      .      . 

9      45     8-33'-  0-54  ,-25.07 

33  57  5^.10  + 

4  26. 23  ■+        40  9 

15  44  4».8l 

+  0.03 

85      9  24. (  '+   1 

8    f    Urwe  Minoris  . 

S      48  54.84,+-   3-38  '-  15.03 

330  39  55.75  + 

4  43-65     -        49.5 

15  J8  33-09 

11    so  II. 1     +   1 

9 

<t    Scorpii    .      .      . 

9  1  53  31-37I-  0.97    -24  97 

61     3  5S-58   + 

4   19.74   ,+    <   49-5 

15  53     S.37 

—    0.03 

113    16    36.0     +   ! 

10 

3'  Scorpii    .      .      . 

6  1  58  44-77  -  0.93    -25.01 

5S   '5  53-78   -1- 

4   33.84   ■+    '   38.0 

15  58  18-83 

+    0.04 

109    3S    15.8     +    1 

11 

P   Scorpii    .      .      . 

5      58  45.16  —  0.93    -  35.03 

58  15  53-781- 

4   I0.13     +    1    38.0 

IS  S8  19-" 

-    1.61 

109   38      3.1     — ii 

Groom.  3330 

9       ft  35.5s   +    1.45  [-  25.03 

330  41   54.15  1-1- 

4  46.47    -       33-9 

t6     6     1  94 

+    0.40 

ai  53  37-9  |-»-  1 

13 

J    Ophiuchi      .      . 

9       8  21.39!—  0.66    —23.07 

43   9  54-98 !+ 

5  41.99  1+       55-0 

16     7  55-60 

+    0,06 

93  33  53.3  ■+  i 

U 

1   Scorpii    .     .     . 

9      33  19  70'-    I.04    -25.03 

64  55  5ft.(»:  + 

5  II. 11    +  3     9.5 

16  31  53 -6.) 

116     9  38.4  ,-(-  ! 

'5 

A   Draconis      ,      , 

5 

38  39.J3  +    1.56    -  35.03 

339  47  «-35:+ 

4  48.93    -       35-3 

16  38  15.67 

\   0.03 

so  58  38.3    +< 

16 

aA.C.i448,s.p 

S 

37  55  0'   -  5.68    -  35.03 

399  49   56-33    -t- 

4  58.69   -   '  -15-1 

16  37  34.31 

■f    O.OI 

350  59  3I-I  -r 

«9 

17 

«   Aquarii  .     .     , 

9 

39  53.79I-  0.S7    -  23.99 

39  4-1     1.88.  f 

3  4939    ■•■       5>.l 

90  55    3.6  ,-  ; 

iS 

Polaris    .      .      . 

5 

12  10.B2   +46. 7S    -  33.91 

310     9  54.40I  + 

5  30.67  |-   1   T1.6 

i   13  33-6^ 

-  0.43 

I  ao  34.7    +  1 

F. 

'9 

0  Arieiis    .     .     , 

9  '  48  iJ-So  -  0.41     -23.81 

.8  35  5S-33  4- 

4  55.63    -H       30. s 

I  47  50-49 

-  0.07 

69  47  35.5  +  ; 

20 

«    Arietis    .      .      . 

9       0  38.47    -  0.35    -23.85 

15  55  55.0B-+ 

4  35-13    +       '7-4 

9     0  14.33 

-  0.04 

67     7     8.8  ■+  ; 

21 

a    Ceii   .      .      .      . 

5  1  56  15.81'-  0.72    -23-92 

35   11   59.50    - 

4   33-»5     +        4>.7 

3  55  S'-ai 

+  t..os 

96  33  35-7   +  1 

33 

C    Persci      .      .      . 

94.   48.40   -   0.13     -23.85 

7   17  .■^7-23   t 

4  33.95    -•-         7-8 

3  46  34-43 

$B  3S  49.2    +  1 

33 

y"  Erid;.ni  .      .      . 

9  1  5J  41-90  -    '."    -23  97 

53  40     0-45'  + 

3  56-11     +    I   1S.9 

3  53  17.93 

+   o!i4 

103  51   36-7  14-  1 

a4 

V  Tauri       .      .      . 

9  ,   13   i3.48   -0.51    -23.79 

23  27  JS.55   + 

5   24.07     +        36.3 

-  o.os 

74  40  10.0  +  ; 

2s,t    Tauri      .     .     . 

9  1  31  50-94;-  0-43     -  23.85 

19  53  55.08  + 

4   53-71     +        31.8 

4  21  36^66 

71     5  3'-B    +  3 

36 

MoonLS.    .      . 

9  1  36  20.66  —  0,35    -   13.85 

,.„„.o.U 

5  35.64    +       13  ( 

4  as  56.56 

+74.10 

63  34     7-0  1      - 

37 

0  Tauri       .      .      . 

g  '  39  16.73    -  0  48    —  23.83 

32  33  49.53' 4- 

3  39-9'   !+       35-0 

4  38  53-36 

+  0.06 

73  4-I  "5-6    +  I 

2S 

«    Geminorum.      . 

9      4634.071-0.32    -2367 

II  43  50.68:  + 

4  34.97    -t-       '3.7 

7  45  59.96 

-  0.18 

63  S4  59-5  1+  ' 

39 

B.A.C.  3795     ■ 

8      14  34,02   -   1.73    -  23.78 

75     1   55-35   +■ 

1  55-57    ■(■   3  45.6 

8  13  58.53 

-  1.36 

136  16  57-7   -'» 

30       Ucaille  3335     . 

9      33  46.73J-    1-57    -  33.78 

5    10.93     +    3   47.0 

S  33  ai.36 

-  1.44 

131   J6  17.1   -II 

31    '     Hydra:    .      .      . 

9      40  43.17  -  0.76    -23.79 

31   55  SS-55.+ 

5     3.57    +       38.1 

8  40  17.63 

-  0.04 

83     7  57-4 

32   a    Hydra:     .      .      . 

9      21   59.39,-    1-05    -23-87 

46  55  59.031+ 

\   30.43   ;+    I      5.3 

9  »i  J4.58 

+  0.09 

98     7  45-9       S 

.'3 

33    a'  Geminorum.      . 

6      37     9. 60:-  0.19    -  33.9s 

6  39  53  55  H- 

4  13.09    +         6.8 

7  36  46.66 

-  1.91 

57  50  33-6 

S. 

34i(i'Gemmoriin..      . 

5  1  37  10..8  -  0.19    -23.04 

6  39  53-55   + 

4     9.06    +         6.8 

7  36  47.04 

+  0.39 

57  50  30  6 

3S 

1  Canis  Minoris  . 

9      33  16.79-  0-59    -22  93 

33  '5  49. :5   + 

4  55-30    +       37.6 

7  33  53.35 

84  27  43.4  H 

36 

Moon  I.  N.  .      . 

9      41  33.68.-  0.30    -  33,95 

13  37  45-881  + 

4  33-00  j-fr        13.8 

7  40  59-43 

+75-30 

64  38  53-9 

37 

I    Hydric    .      .      . 

9  1  40  4i.-3|-  0.57    -22.96 

31    55  47-35  14- 

5   11.93    +       36.0 

8  40  17.60 

—  0.04 

83     7  56.5 

38 

B.A.C.  3030     . 

8       48    33-07    -    1.33     -    33.95 

76  59  54-40  + 

5  33-31   '+    1     6.0 

848     790 

-   «  45 

laS  IS  54. 8 

39 

.3-y.C..B79,5.P 

5   '   53  37.29   -   5.30  ,-    '5  ,« 

41 

B.A.C.3094     . 
Uranus  .      .      . 

9     57  49-48   -  1.34  ;- 
9      35  31-34I-  0.47    - 

43   1    LconiF     ,      .      . 

9  !     3   14.97,-0.51    - 

43    >'  Leonis     .      .      . 

6      13  37.13 

-  0.39  :- 

44   >'  Leonis    ,      .      . 

5      13  37.40 

-  0.39  :- 

45'       Anonj-mous 

3  ;  39  17.14 

-  0.50  - 

46   J.    Ur»s  MajoriF    , 

9      47  47.64 

fo.„i- 

47         B.A.C.4079     . 

9  1      1    19-77 

-  o.«6    - 

48     a  A.  c.  4174   . 

9      17   34-04 

49  a  Corvi      .     .     . 

9      38   31.93 

-  0-99    - 

sol       B.A.C.4!68(R.) 

J  •  ■_ 

No. 

»""■"■  jxL. 

Ex.    ! 
Ther. 

For  summary  of  Ihi  cltmails  1/  rediulicn  see  page  3. 

!no. 

Parallax. 

Semi-diam 

Defeciin 

Sao. 

~ 

30-9 

i  36 

-13     8-0 

-  15  48.7 

•    " 

-.;,i 

16 

jg.gS  1  31 

30,4 

.  36 

-13  44.3 

+  16  15.3 

+     3 

>7 
tS 
17 

3S 

43 

30.36     3S 
SO^S      34 
30.20  ,  38 
30-17     33 
30. .5      33 
39.88      57 
39.91      53 

29.9 
34-8 
39.0 
31.4 

5,8 

16,  26, 36.  Three  biseciions. 

7.  Four  biscciions.                   No.    11016-^55.(5 
18.  Five  biscciions.                   No.  17  to  37  -H  51.34 
45.  One  biseclion.                     No.  28  10  32  +  53.98 

4' 

0 

49-9  ' 

4» 

39.91   1   490 

44.5 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


29 


TE 
ID 


i  o 

I  B 

9 

iZ 


77. 
r.23 

s. 


CORRECTIONS. 


OBJECT. 


."g  ' 
S      THREAD. 


MEAN       I 


H  I 


Inst.       Clock. 


94 


1  B.  A.  C.  4268 

2  la' Canum  Venat. 
3'  i2*CanuinVenat. 

4  i  0   Virginis  .     . 

5  {      Polaris,  s.  p. . 

6!      Polaris   . 

7  9  Arictis    . 

8  j  a   Arietis    .     . 

9  Lai.  (F.)  1 7^4 
10  d   Leonis    .     . 


II   6  Crateris  . 

12.  B.A.  C.  3891 

13 IV  Leonis    .     . 

14  B.  A.  C.  3981  (r 

■  S  B.  A.  0.3981 


I  m. 

I 


s. 


s. 


V 


3 
8 

9 
5 

7 
9 
9 
9 
9 

9 
9 
9 


50  41.14  —  0.10 

50  42.41   —  o.io 

4    0.88  —  0.76 

13  28  58  -32.45 

12  25.17  -H28.39 
48  13.90  —  0.29 

o  37.48  —  0.26 
56  12  80  +  0.62 

7  59.69  -  0.33 


13  37.30 
20    2.19 

31     4.87 


C.70 
1. 00 
0.56 


s. 

•  ■ 

22.95 
22.92 
22.92 

22.95 

23.01 

23.05 

22.97 

22.90 

22.82 

22.92 

23. go 
22.95 


2      39  59.44  l-H  0.12    —  22.90 


16    y 

18 ! 
19 


90 

21 
22 
23 

24 

as 


9 

V 


Ursae  Maj.  (r.). 
Ursae  Majoris   , 
R  A.  C.  4079     . 
Virginis  (r.). 
Virginis . 


4     47  47.90+  0.28 
9       I  19.63  -  0.45 


22.  go 
22.90 


B.  A.C.4I95(R-) 
B.  A.C.4195 

i2'Canum  Venat. 
B.  A.  C.  4367 

d    Virginis . 


E. 


29 


26 

27  i  a 

281a 

«9. 
30 


e 
a 


31 

132 

:33 

34 

35 


36'<! 
37   6 

38 

39  i3 
40 


41 
I  4a 


Polaris,  s.  p. 
Virginis.     . 
HydraB 
Uranus  I 
Uranus  II    . 

Leonis    .     . 
Leonis    . 
Weisse  (2)  74 
Weisse  (2)  234 
Leonis    . 

Leonis    .     . 
Crateris .     . 
Hermione    . 
Leonis    . 
Thyra 


Melete    .     . 
y  Corvi      .     . 
43 1  ^  Corvi      .     . 
44  '  12*  Canum  Venat. 
45 1  12*  Canum  Venat. 


46 

47 
30    48 

•      149 
50 


Polaris,  s.  p. 
Moon  U.S. 
Sun  I.  N. 
Sun  U.S. 
Polaris   . 


9 
9 
9 

7 

9 

9 
6 

5 

9 
9 
9 
6 

9 

9 
9 
9 
9 
9 

4 
9 
9 
5 
5 

5 

9 
9 
9 
5 


50  42.28  , 
56  29.00' 

4  0.79 

i 

13  20. n 

19  8.68 
I  21  57.05 

34  42.28. 
'  34  42.64 

I  39  "6.37: 
2  13  72 j 

5  48.92 

.  13  20.80, 
«3  35.34 

7  58.59 

'3  3^.31 

20  42.03 

i  43  11.80. 
5.12 


^2 


o  12.70 

9  53.86 

28  20.80 

50  39.74 
50  41.04  ' 


0.08 

0.44 
0.61 

—26.96 

-  0.67 

-  0.97 

-  0.59 

-  0.59 

-  0.43 
0.64 
0.5, 
0.50 
0.50 

0.50 
1  09 
0.60 
0.60 
1.12 

0.89 

«.I3 
1.24 
0.13 
0.13 


13  31.98  -38.73 
20  59.63  —  1.08 
36  28.34  —  0.85 
38  37.32  -  0.85 
12    9.62  +40.27 


22.80 

•J  2 .  80 
22.97 

22.89 
22.91 
21.70 

21.59 
21.59 

21.51 
21.61 

21. 58 
21.58 
21.52 

21.57 
21.55 

21 .57 
21.59 

21.56 

21.56 
21.56 
21.62 

21.55 
21.47 

21.54 

21.54 
21.36 

21.36 
21.36 


ZENITH  DIST.  ; 

S.IUIH, 
FROMCIRCI  ES. 


CORRECTIONS. 


Instrument.  Refraction 


39  35  52.30 
359  49  5425 
359  49  54.25 

43  41  55.78 
307  29  52.22 


+ 
+ 
+ 


3 
5 
5 
3 
4 


46.35 

17.51 

4.79 
58.98 

29.10 


310  10  .  .  . 
18  36  .  .  ' 
15  56  .   . 

336  31  48.85  4 
17  37  50.00+ 


52  55  51.75 

75  49  56.70 

38  57  5348 

189  29  54.22 

350  21  51.60 


+ 
+ 
1  + 
+ 
+ 

'  + 


195  23  53.45 
344  27  55-66  + 

23  27  54.55  -H 
141  3  54.35  H- 

38  47  51.88  + 

169  59  52.75  + 
9  51  53.10  + 

359  49  56.85  + 
27  II  5338  + 
43  41  55.65  + 

307  29  55.52  + 

49  19  55.15  + 
46  55  48. 68  + 

23  33  47.30  1  + 

23  3 »  .   . 

14  27  47.68  + 
26  13  47.80  + 
23  19  49.82  + 
18  19  52.82  + 
18  19  52.80  + 

17  37  49.90  + 
52  55  49.10  + 
23  41  47.80  + 
23  33  48.80  + 
54  39  53-85  + 


3 
3 

3 
4 
3 
3 
4 

4 
3 
4 
3 
4 

3 
4 
5 

4 
3 

4 

4 
4 
5 


14.31 
51.10 

32.40 
25.97 

54.17 
48.92 

25.93 

46.62 
26  78 

36.19 
58.46 

15.03 

31.44 

43.00 

1.32 

19.30 

59.87 

25.78 
0.32 

32.12 
0.13 


5  16.76 
5  26.01 

4  32.37 
4  19.80 


+ 
+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 


+ 
+ 

+ 


5  47.00  + 


3 

3 

5 

4 
6 


50.50  + 
34.29  + 
45.05  '+ 

3.51 
25.15 


41  II  47.10 

+ 

5 

55  39  55.38 

+ 

4 

61  29  55.40 

+ 

5 

359  49  53- 50 

+ 

5 

359  49  53- 50 

+ 

5 

4978  + 

4-97  1+ 
9.09  + 

16.83  I- 

3.20 


307  29  54.05  1+  4  27.20  - 

52  I  52.i8|+  4  52.35  '  + 

34  32  0.30  +  4  31.95  1  + 

35  3  57.75'+  4  36.30  i- 

310  9  59-55;+  5  25.94  - 

'         I 


in. 

29.91 
30.06 
30.06 
30.05 
39.91 
29.99 
30.21 


At.   I   Ex. 
Ther.   Ther. 


/Jar  summary  of  the  elements  of  reditetion  see  page  3. 


I 


47-3 
54.4 
53-3 

S2.2 
43.0 

38.  s 

47.3 


43.1 

5a.7  ! 
Si.o 

49-7 
48.5 
37.0 

50.5 


I.  Southern  component 

observed. 
5.  Three  bisections. 
a6, 47,  50.  Five  revolutions. 
10.  Four  revolutions. 


ZENITH-POINT  CORR. 

;No.  I  to  5  +  53-12 
No.  91027  +  53.70 
No.  28  to  47  +  54.90 
No.  48  to  50  +  50.26 


29 

48 
49 


n 


:+ 
—  1 


48.8 
0.1 
0.1 

56.4 
16.4 


T 

3 


25.2 

18.5 

17.0 

47.4 

47.1 

9.8 

9.8 

16. 1 
16. 1 

31.7 

46.9 
46.9 

10.2 
10.2 
0.1 
30.1 
55-9 


—  1  15.8 

+  I  8.1 

+  I  3-2 

+  25.9 


+   I 


15.3 

29-3 
25.6 

19.7 
19.7 

18.9 
18.7 
26.2 
26.0 
24.2 

52.3 

27.3 
49.9 

0.1 

0.1 

17.7 
16.8 

40.5 

41.2 

9.0 


APPARENT 

RIGHT 
ASCKNSION. 


h.  m.      s. 

•  •  •  • 

12    50   18.09 

12  50   19.36 

13  3  37.17 

I    12   33.18 


I  12  30.55  —    2.70 

1  47  50.60  1+    0.05 

2  O  14.21  —    0.05 

o  55  50.52  -  4.93 

II  7  36.46  —  o.  13 


13  13.70  1+  0.02 

19  38.29  —  2.06 
30  41.41  '+  0.02 


II 
II 
II 


11  39  36.66  I—  3.65 

i 

•    •    •    •  •    • 

II  47  25.28  —  0.03 

12  o  56.28  —  2.44 


12  50  19.31   —  0.06 
12  56   5.67  —  2.42 

13  3  3729  +  0.04 


I 

13 

9 
9 
9 


12 
18 
21 

34 
34 


30.28 

45.12 

34.49 
20. 10 

20.46 


2.83 
o.oi 
0.09 


38  54-35 
1  51.50 
5  26.75 

12  58. 72 

13  13-76 


7 

13 
20 

42 

51 


36.52 

13.65 
19. 86 

49.64 
42.44 


—  O.II 

—  0.01 

—  2.32 

—  2.44 

—  0.04 

—  0.05 

—  0.02 

•     • 

+  0.02 


1  59  50.25  .   . 

2  7  31 .17  —  2.22 
2  27  58.01  +  0.08 
2  50  18.06  —  3.10 
2  50  19.36  —  0.05 


1  12  31.71 

13  20  37.01 

o  36  6.13 

0  38  15. II 

1  12  28.53 


0.43 
■68.18 


3-59 


APPARENT 
NORTH-POLAR     :3  _ 
DISTANCE.      '     §  t 


|c3 


ti 


II 


90    46    48.6    :— 16.3 

51     I  32.9  —16. 81 

51      I    20.1  +   2.6l 

94  53  12.4  +  1.6 

358  39  26.1  +  0.3 


•    •  > 


27  40  59.2    —   1.9 
68  48  20.8    +   1.8 


104 

127 

90 

41 

41 


7 

4 
8 

32 
32 


2.4 

31.3 

55.9 
28.3 

28.9 


+   1.7 

—  14.6 

+   1.5 

—  9.0 

—  9.0 


35  37  25.0  -  i.o 

35  37  27.6  :+   1.6 

79  39  23.6  —14.6 

89  59  15.3  +   1.2 

89  59  15.0  +  0.9 

61     3     7.2  — I4.8i 

61     3     7.5  -14.8, 

51     I   19.3  +  2.0! 

78  23    4.0  -17.5 

94  53  12.6  +   1.8 


358  39  26.7 

+  1.2 

100  31  24.8 

,+  1.7 

98  7  45.2 

■H  1.3 

74  45  34.5 

«  . 

I 


65  39  40.9 
77  26    4.3 

74  31  9.0 
69  30  53.5 
69  32  20.7 

68  48  20.5 

104  7     3-3 
74  54  20.2 

74  -44  39-5 

105  54     4.4 


+  1.9 

+  2.0, 

-  6.5I 

-  5.8' 

+  2.8; 


+  2.0 

+  2.1! 

—  1.2; 
+  2.2 

-  4.1 


92   24    50.4  -    3.5 

106   51    48.9  —16.0 

112   43    15.6  +    2.6 

51       I    31.4  -15.6 

51       I    17.8  1+    1.5 

358  39  24.7  .+  0.8 

103  14  22.5  ' 

85  43  33-9  .    . 

86  15  36.4  .    . 

I  20  37.7  +   1-4 


No.    Parallax.     Scmi-diam. 


Defective 
Illumination. 


Sum. 


'* 


I 


II 


—  0.2  1 
—46   16.6  : 

-  5.0  I 


5-1      - 


16 
16 
16 


3-3 
1.2 
1.2 


—  0.2 

I    —  62    20.4 

I  H-  15  56.2 

,    —  16      6.3 


30 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


No. 

4 

Barom. 

Al.       Ei. 
Ther.   Ther. 

ndiKlhu  ttt  fagr  I. 

No. 
36 

Parallax. 
—49    6-3 

Semi-diam. 
—   15  S"-? 

Defective 
lllunlnaiion. 

Suok 

in. 
30.13 

SS.o      54.8 

'        " 

-  64  «•; 

5 

3°.  as 

47 

—         4.8 

+   t6     1.4 

+  t6sU 

11 

93 

>7 

30.30 
30- 3" 
30.30 
30,30 

43 
41 
40 
39 

0     38 
5      3fi 
5      35 

5 
S 

13.  One  bisection. 
33.  30.  Five  bistclions. 
36, 37-  Three  bisections. 

7ENITH-IK1INTCORR. 

1   '' 

No.   3  to  4  -f  50'.' 36 

4.8 

-   16     1.4 

-          OJ 

39 

30.  ig 

40 

0      44 

6 

50.  Four  bisections. 

No.    SI037  +  54.SO 

30 

30.00 

45 

8     45 

No.  38  to  30 +  53-99 

31 

29.79 

43 

5   '  41 

0 

No.  31  1050  +  54.31 

37 

39.79 

43 

6 

41 

89.78 

4'-4     39-4 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


3" 


1 

1 

3  .    1 

M 
0      . 

. 

CORRECTIONS.       | 

( 

CORRECTIONS.            | 

SS 

8§ 

rc 

• 

1 

• 
■J) 

ZENITH  DIST. 

APPARENT             1  •= 

APPARENT      1 

C'S 

■^ 

OBJECT. 

<ri 

MEAN 

THREAP. 

— 

■--     — 

RIGHT                S  ^ 

NORTH-! 

%^W     ft  Vk    1 

«  0 

D 

1 

SOUTH,         I 

»0LAR     ^  ^    1 

■r. 

^ 

•     A  ■   i^  *^»  •  ■        ■ 

[nst. 

Clock, 
s. 

I.ROM  CIRCLES.  j„^,^„^^„,R^ 

1 

0           >                ri                       t            n 

1 

fraction. 

( 

ASCENSION. 

s. 

DISTANCE. 

1 

7. 

• 

m.      s. 

S. 

t       It 

h.  m.    s. 

0        1 

II 

II 

•  5 

1 

B.  A.C.4417     • 

9 

?  34.40  - 

1.35 

-   18.56 

75  53  57.82'+  5 

4.53  ,-H 

3  53.9 

13     5  14.49    -  2.39 

127      9 

17.5 

—  16.2 

2 

PoIariSp  s.  i».     . 

6 

13  26.20  — , 

35.^3 

-   18.55 

307  29  55.10  +  4 

24.23     - 

1   17.1 

1  12  32.02  !—  0.34 

358  39 

23.4 

+   1.6 

3 

Echo .... 

9 

26  3 1 . 20  — 

0.83 

—   i8.«;4 

46  53  54.70,+   5 

23.48     + 

I     3.8 

13  26  11.83         .     . 

98     6 

43.2 

—  4.6 

• 

4 

(I    Aquarii  . 

9 

59  4762  - 

0.74 

-  18.59 

39  43  51.08  +  4 

6.83     + 

48.4 

21  59  28.36    +  0.09 

90  55 

7.5     +   2.5 

5 

a    Pegasi    .     .     . 

9 

58  56.94  - 

0.52 

-  18.44 

24  15  46.65  1  \r  4 

55.75     + 

26.2 

22  58  37.93  |-  0.03 

75  27 

29.8 

+  3-4 

6 

j  a   Andromedx 

6 

2  20.12  — 

0.28 

-  18.43 

1 
10  24     .      . 

•              • 

•              • 

0    2     1.38  .      0.00 

.      . 

•             • 

•       ■ 

■    7 

Polaris    .     .     . 

'  5 

12  14.72 '+35.73 

-   18.43 

310    9  53.10.+   5 

34.34     - 

I      7.9 

I    12  32.02  :—  0  34 

I  20 

40.7     +    2.3 

6      8 

*    Hydros    .     .     . 

,  9 

40  36.30  — 

0.66 

-18  24 

31   55  51.92  +   5 

9.15     + 

36.1 

8  40  17.43    —  0.02 

83     7 

58.4     +    3.7 

'    9 

c    Ursse  Maj.  (r.)  . 

'  3 

•     •     "1 

.       • 

■           ■ 

159  33  41.50+  4 

2.95  !  + 

9.8 

•           «            ■            ■                     •            • 

41  28 

27.0    —    I.I 

!  lo 

i 

1     Ursae  Majoris  . 

,3 

51     7.501+ 

1 

0.15 

—  18.20 

350  17  44.08   +  4 

1 

33.79  - 

1 

9.8 

8  50  49.45    -  0.04 

41  28 

29.3     +    1.2 

1" 

ic    Cancri    . 

1  9 

r 

I  25.71  - 

0.60 

-  18.18 

27  39  52.00  +  3  40.35    + 

30.4 

9     I     6.91    +  O.OI 

78  50 

24.0    +    5.0 

|I2 

■X    HydrsB    .     .     . 

9 

21  53.33  - 

C.87 

-  18.17 

46  55  52.25'+  4 

32.35  ;- 

I      2.1 

9  21  34  27    —  0.04 

98     7 

47.9    +    3.6 

13 

Uranus  I,  C.     . 

6 

33  58.45  - 

0.55 

-   18.18 

23  31  45.82,+  4 

1.42  + 

25.4 

9  33  39.72  1       .      . 

74  42 

33.8            .    . 

14 

Uranus  IE    . 

:  3 

33  58.78  1- 

0.55 

-   18.18 

23  32     .      . 

•  1 

■              • 

9  33  40.05          .      . 

•           ■ 

•             •                        •        ■ 

>5 

i  a  Leonis  (R.)  .     . 

! 

•      • 

•              « 

•           • 

153  35  47.22-1-   4 

59.52  - 

28.8 

•           •           •           ■      '              ■           • 

77  26 

3.3 

+   ..3, 

i6 

a    Leonis    .     .     . 

1    • 

•  1 

•              • 

•           • 

26  13  47.92   +   5 

26.06  + 

28.8 

1 

•           •           •           •      ■              ■           ■ 

77  26 

4.0    +   2.0 

17 

r    Delphini 

'9 

27  39-41   - 

0.65 

-  17.93 

27  55  48.55  +  4 

24.04  i+ 

31.5 

20  27  20.90  1+  0.13 

79     7 

5.3 

+  3.2 

l8 

a    Cvgni      .      .     . 

i  9 

37  3».97i- 

0.02 

-  17.81 

353  57  44.90  +   5 

53.39  - 

6.2 

20  37    14.09     —    O.OI 

45     9 

53.3      1     2.7 

«9 

!C    CVgni      .     .     . 

U 

8    0.32  — 

0.35 

-  17.83 

9     5  47.30'+  4 

35.54  + 

9-5 

21      7   42.12   1+   O.OI 

60  16 

1:3.5     +    2.0; 

20 

a   Andromedae 

1' 

2  19.59  - 

0.27 

-  17.90 

10  23  47.52,+   5 

1.87  - 

10.7 

0      2      1.35     —    0.04 

1 

61  35 

21.3 

+  0.6 

'.31 

y    Pegasi     .     .     . 

1 
1  ^ 

7  »2.5i   - 

0.50 

-  18.04 

24   17  47.501+  5 

29.14  i+ 

26.4 

1 

0    6  54.04    +  0.08 

75  30 

4.2 

+  2.7 

7     22 

Sun  I.  S..     .     . 

'9 

5  33-Q9  - 

0.61 

-   17.95 

32     I   55.02  +  3 

37.82  + 

36.0 

I     5   15.43          .      . 

83  12 

30.0           .    . 

1^3 

Sun  II.  N.    .     . 

,  9 

7  43.28  - 

0.61 

-   17.95 

31   29  56.38+  3 

36.90  1+ 

35.3 

I     7  24.72          .      . 

82  40  29.8 

.    .1 

'34 

i      Polaris    .     . 

>  6 

12  12.92  ,-l-35.93 

-   17.95 

310    9  53.85   +   5 

33.36  - 

1     7.7 

I   12  30.90    —   1.43 

1  20 

40.7 

+   2.1 

;*5 

B.  A.  C.  962  .     . 

9 

0  28.93  + 

1 

0.29 

-   17-91 

349  39  48.581+   5 

19.28  1- 

i 

10.3 

3     0  II. 31    +  0.66 

40  51 

18.8 

+  12.8 

26 

Ic    Persei     .     .     . 

.  9 

1 
46  42.38  - 

0.16 

-  18  00 

7  17  46.82  +  4 

34.83    + 

7.4 

3  46  24.33    +  0.13 

58  28 

50.2 

+  I.I 

137 

y  Tauri 

4 

13    6.29'  — 

0.45 

-  17.87 

23  27  46.12  '+  5 

37.77    + 

24.8 

4  12  47.9C>  ,+  O.OI 

74  40 

9.9 

+  3.5 

28 

'r    Tauri       .      .      . 

5 

21  44.70  - 

0.39 

-  17.87 

19  53  47.85  i+  5 

3.18  ,+ 

20.7 

4  21  26.43         0.00 

71     5 

32.9  '+  3.8| 

29 

a   Tauri      .     .     . 

9 

29  10.47  - 

0.43 

-  17.87 

22  33  49.80  +  3 

42.43    + 

23.7 

4  28  52.17  1—  O.OI 

73  44 

17. 1 

+  2.9 

30 

9   Camelopardalis 

1^ 

42     6.491  + 

1.26 

-  17.87 

332  41  47.45+  4 

9.90  ,- 

29.2 

4  41  49.83    +  0.23 

23  51 

49.4 

+  1.4 

31 

1    Aurigae  . 

8 

49  17.44  1- 

0.14 

-  17.78 

5  49  52.051+  5 

20.33    + 

5.9 

4  48  59.43  '—  o.ii 

57     I 

39-5    +  3.3 

33 

B.  A.  C.  3009     . 

7 

45  24.87 _  - 

1.38 

,-   17.79 

78  35  44.58  +   5 

15-35    -+- 

4  41.6 

8  45     5.70  |—   1. I I 

129  52 

3.7    -15.4 

33 

Abo  185.     .     . 

9 

56  59.27   -h 

0.31 

-   17.78 

347  3'  48.12  +  3 

10.37    - 

12.8 

8  56  41.80    —  2.96 

38  41 

6.9    +  9.8 

34 

Lal.(F)i457      . 

6 

6  X9.47  + 

0.39 

'-   17.78 

3-15  35  47.05  +  5 

16.01    — 

14.8 

9    6     2.08  1-  3.15 

36  47 

9.5    +  9.6 

35 

Lal.(F.)T458      . 

!  5 

6  21.33  j-H 

0.39 

-   17.78 

345  35  47.05  +  5 

6.01    — 

i 

14.8 

9    6     3.94    -  3.15 

1 

36  46 

59.5    +  9-6 

'36 

Uranus  .     .     . 

!  9 

33  53.92;- 

0.50 

i-  17.77 

23  35  47.30  - 

19.35      + 

25.5 

1 

9  33  35.65  :    .  . 

74  42 

14.7         .    . 

.37 

Camilla  . 

'  7 

36    8.22  — 

0.59 

-  17.77 

28  43  50.95   +   5 

27.13    ,+ 

32.1 

9  35  49.86  I       .      . 

79  56 

II. 4    —  1.6 

38 

Weisse(2)iio6(?) 

1  9 

53  50.42  1- 

Q.46 

-  17.76 

20  45  50.80  +  4 

38.72      + 

22.2 

9  53  32.20   —  2.24 

71   57 

12.9    -  4.5 

39 

a   Leonis    .     .     . 

'9 

2    9.61- 

0.55 

i-  17.68 

26  13  47.32  +   5 

26.51     ,+ 

28.9 

10     I   51.30  |—  0.12 

77  26 

3-9  .+   1.9 

40 

1 

,  /    Leonis    .     .     . 

1 

9 

43     8.11'- 

0.57 

1  -  17.76 

27  37  50.42  +  3 

43.83    '+ 

30.  S 

10  42  49.80    +  0.05 

1 

78  48 

26.2 

+  1.9 

1 
i4i 

1 
6   Cratehs  .     .     . 

!9 

13  32.39  - 

0.9-I 

-  17.81 

52  55  56.25   +  3 

28.27    .+ 

1   17.9 

1 

II   13  13.72   +  o.od 

104     7 

3-6 

+   1.5 

.43 

:  V    Leonis    .     .     . 

9 

30  59.91  j- 

0.75 

-  17.80 

38  57  50.58'+  3 

57.15      + 

47.7 

If  30  41.43   +  0.04 

90    8 

56.6 

+  2.0 

i« 

'  0    Virginis .     .     . 

'  9 

59  17.38:- 

0.61 

-  17.72 

29  23  48.62  +  4 

33.41     ,+ 

33.3 

II  58  59.05  '—  0.04 

80  35 

16.5  1+   1.6 

i44 

Lalande  22954  . 

i  9 

9  "73  1- 

0.88 

-   17.72 

48  23  52.92  +  4 

35.06      f 

I     6.6 

12     8  53.13  ,—  2.28 

99  35 

55.8  ,-16.5 

45 

1 12  Canum  Venat.  . 

'9 

50  37. »7  - 

0  09 

-  17-59 

359  -19  52.52  +   5 

1 

3.53      - 

O.l 

12  50  19.38    —  0.08 

1 

51     I 

17. I    !+    2.7 

46 

%   Virginis.     .     . 

9 

3  55.87  - 

0.82 

-  17.72 

43  41   54.48+  4 

2.26    '  + 

56.6 

13     3  37.35  i-  0.02 

94  53 

14.5    -h   3.0 

47 

Polaris,  s.  p. 

5 

13  27.78  - 

35.07 

-   ••7.69 

307  29  48.48   +  4 

28.81      - 

1   16.8 

1   12  35.02    +  2.72 

358  39 

21. 7 

+  0.5 

10  .  48 

c     Piscium .     .     . 

9 

33  54.50  - 

0.78 

-  16.22 

33  49  57.20  +   5 

31.41      + 

38.8 

23  33  37.53  ■'      0.00 

85     2 

28.6  1+   2.6 

1 

.49 

B.  A.  C.  826S     . 

!  9 

41  16.77  1+ 

0.55 

—   16.10 

340  51    50.92,+   4 

13.11      — 

19.9 

23  41     I. 13    +   1.93 

32     2 

5.3  -  4.7 

50 

■  u  Piscium .     .     . 

1 

9 

53  16.66  f  — 

0.76 

-  16.17 

32  38     .      .          . 

.         .     1 

•            • 

23  52  59.71  '- 

1 

1 

-  0.02 

Dcf< 

Illumi 

■           • 

•           .                    .       . 

i 

Barom 

Ac. 

■   Ther. 

Ex. 
Thcr. 

J 

^ar  summaty  of  thf  cL 

I'Mcnis  of  rcJuctioii  see  page  3. 

No. 

Paralla 

LX.    Semi-diam. 

1 

?ctive 
nation. 

Sum. 

in. 
39. 78 

• 

!  39.0 

0 
36.7 

13 

1         1 
—        0. 

1 

f           1                     f                  M                1                    1 

1 

^1                                              •                            ■                            •                                                               • 

$9 

f       II 
0.2 

39. 88 

47-5 

49.0 

22 

—        4. 

7—16      O.I 

• 

• 

-  16    4.8 

39-93 

54.0 

53.5 

ZENITH-rOINT  CORK. 

23 

-         4. 

6  1  +  16    0.1 

■ 

• 

+   «5  55.5 

39.96 
30.03 

i  52.0 
43.5 

49.5 
43.0 

29.  Four  biscctio 

•  < 

ns.           No.    I  to    3  +  54  21 

36 

—         0. 

1  *                      •           «           • 

1 

• 

• 

—          0.2 

30.04 

54-0 

55-6 

3,9 

14, 47.  Five  bisectioi 

IS.           No.    4  to    7  +  54  09 

1                        1 

30.01 

55.6 

57.8 

No.    8  to  16  +  55.13 

29.96 

61.4 

62.8 

No.  17  to  19  4-  55-^3 

1 

39-96 

53.0 

51.2 

No.  20  to  31  4-  52.78 

39*9^ 

48.8 

45*4 

No.  32  to  47  +  53.14 

i 
1 

39-95 

45.0 

43-3 

No.  48  to  49  H-  52.81 

1 
1 

39-95 

44-5 

43.9 

i 

99.96 

45.0 

41.8 

1 

99.98 

53.3 

55-4 

1 

i 

3* 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


•miliary  of  tht  ettmtnli  ef  Tiduclion  lee  fagt  3. 


3^.96      56, 

39.90     6a. 

19.90  I  5S. 

39.90 

39.93 

39.95 

39.99 


^^ 

f>^ 

'.'> 

47 

4'' 

S6 

No,  I  CO  ri  +  59. Bi 
No.  13  to  45  +  53.36 
No.  46  to  49  +  59.40 


i 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


33 


12 


J5 

6 

s 

7S, 


2- 

'    3 
-    4 

5 

.   6 

7 
8 

9 

10 

I 
'■  II 

■  12 

13 

.15: 

17 

19 
20 


OBJECT. 


•    01 


MKAN 
THREAD. 


CORRECTIONS. 


Inst.        Clock. 


Venus  11.  N. 
Venus  S. 
Polaris  .     . 
Sun  I,  N. 
Sun  II,  S.     . 

Mercury  I,  C. 
9  Tauri 
C  Persei 
>^  Eridani   . 
a  Hydrac    . 

Uranus  . 

Camilla  . 

Anonymous 
>>  Leonis    . 
y*  Leonis 

I   Cephei,  s.  f. 
6  Leonis 
r  Liionis 
Thyra 
o  Virginis  . 


m.     s.  s.  s. 

3    6.8i   —  o.8o   —   15.72 


21  o  Virginis  . 

122  Ate    .     . 

23  jSCorvi. 

I  24  Gyrene   . 

25  0  Virginis . 


I  26        Polaris,  s.  p 

27        Echo . 

128  9  Bootis 

29.  a  Bootis 

14    30  a  Hydras    . 

31        Camilla  . 

,  32  e  Leonis    . 

33  79  Draconis,  s.  p.  . 

■  34  a  Leonis    . 

35        a  A. C.  3877  (R.) 


.;  5 
v  9 
.    9 

.  9 
.  9 
.'  9 
.  9 
.    9 

.  9 
.    6 

.    6 

.,  6 

.    5 

•I  5 
.  9 
•'  9 


12     4.32   ■I-4I.32 

23  52.49  -  0-73 
26     2.04  —  0.73 


I 


50  50. 4t   —  0.68  I 
40  26.69  "~  0-45 
46  40.13  —  0.2S  I 

52  34.43  -   I. 10  I 
21  50.76  —   1.03  ' 


33  33.76 
36  29.14 
45  40.48 
13  29.67 
13  30.04 

^5  34-42 

7  52.52 

30  57.83 

39  40.77 


0.64 

0.73 
0.73 
0.54 
0.51 

3.08 
0.53 

O.QI 
I. 16 


15.72 
15.72 
15.72 

15.72 

15.73 
15.67 
15.77 
15.52 

15-53 

15.53 

15.53 
15.44 

15.52 

15.52 
15.54 

-  15.58 

-  15.51 


9 
9 
9 
9 

3 

9 

8 

9 
9 

I 

9 
9 
9 


13  3.46 
28  14.82 

35  22.59 
3  53.91 

13  27.17 

20  2.24 
49  8.36 
10  21.73 

21  50.26 

36  46.01 

39    9-53 

5'   3596 

2    6.94 


1.07 

1.31 
1. 15 
1. 00 

41.65 
1.04 
0.51) 

-  0.58 

•  1. 17 

•  0.86 

•  0.59 

■  4.40 

■  0.82 


»5.50 
15.50 

15-40 
15.55 

15-49 

15-49 

15  43 

15.46 

14.90 

14.80 
14.70 

1 4 .  80 
14.81 


36       a  A.  C.  3877 
37:      Thyra      .     . 

38  7  Uisas  Maj.  (r) 

39  y  Ursas  Majoris 

40  Ate    . 


i 


41  9  Virginis . 

42  B.A.C.  4200 
43 ,  fi  Corvi      .     . 

44  Cyrene    . 

45  6  Virginis .     . 


20 


46 

Polaris,  s.  p. 

47 

Echo .     . 

48 

Moon  I,  N. 

49 

c   Hydras    .     . 

9 
9 
9 
3 
9 

5 

9 
9 
9 


38  13.08 

•  ■  • 

II  34.64 

13  55.09 
21   51.27 

28  14.34 

33  48.55 

3  53  30 

13  30.56 
18  12.88 

23  51.31 
40  30.96 


—   I. 31    —   14.82 


—   1.22  I—   14.83 


I 


•   1.06 

1.13  i 
1.48 

1.30  ' 
1.15  I 

I 

42.99  , 

-    I. 18  I 

■  0.38 
0.59 


i 


14.85 

14.83 

14.85 

14.83 

14.78 

14.83 

14-S3 
13.16 

13.16 


corrections. 


ZENITH  niST. 
SOUTH,         I 

FROM  »-««^''KSn,strument.  Refraction 

I 


II 


i< 


II 


33  33  50.85    I-  3  37.87  + 

33  33  50.85  !+  3  46.13  + 

310    9  4iJ.goi-»-  5  38.03  — 

29  37  48.42^+  5     0.94  -I- 

30  9  52.75   +  4  53.15  + 


37.9 
38.0 

I  7.3 
32.5 
33.2 


27  15  47.621  ♦    3  48.39  -h  20.4 

15     5  44-82,-1-   4  7,24  -H  15.5 

7   n  4785   4-   4  34.69  +  7.3 

52  39  56.8&'+-   4  3.41  -J-  I    14.3 

46  55  49/2   -h  4  33.82  -I-  I      1.8 


23 

29  55.35   H- 

28 

27  49.15!+ 

28 

25   51. 6S    4- 

18 

19   56    12    4- 

iS 

19  56.  12  i-h 

4 
6 

6 

* 

5 


14. 89 
48.86 
56.89 

42.90 
44-41 


4- 
4- 
4- 
4- 
4- 


25.3 
31.6 

3>.7 

19.5 
19.5 


284  25  46.38  4-  4  41-49  -  3  43-2 

17  37  51.981+  3  46.96  4-  18.8 

38  57  53.28  4-  3  53.8r)  4-  47.8 

53  23  54   "84-  4  49.22  4-  I    19.6 

150  27  54.o<j  4-  3  45-59  -  33-5 


29  23  54.92  4-   4  26.71 

48  11   53.52  4-  6  55.15 

61  29  58.90-1-   5  9. 45 

52  43  52.28    4-   6  14.73 

43  4»  47 .^^-l-  4  7-78 


4- 
4- 

4- 
4- 


33-5 
1  6.5 

:  49-2 
1  18. 1 

56.9 


307  30  .  . 
46  3  53  62' 4- 
19  47  5«  •  18  -H 
18  59  56.75  + 
46  55  45-55  -H 


4  46.20 
4  52.04 
4  18.24 
4  37.34 


28 

14 
291 

26 
152 


23 
27 
50 
13 
13 


47.82 
43.30 
50.35 

M  50 
46.52 


4- 
+ 
4- 

-I- 
4- 


48.28 
20.  ig 

13.25 
2S.92 

19  01 


27  35  43  98'+  5  11-92 

53  9  53  55  ,+  7  8.61 

195  23  47  25  4-  4  57.87 

344  27  47.05! -I-  3  31.14 

48  1  48.65  4-  6  47.72 


38 
42 
61 

52 
43 


47 

43 
29 

35 
41 


46.8.  4- 
47.2514- 
54.38  4- 
4S.2S  '-h 

52.35  + 


4 

5 

5 
6 

4 


20.  S6 
17.17 

13.25 
21 .42 

4-47 


4-  I 
4- 
4- 
4-  i 

4- 
4- 

—  2 
4- 


4- 
4- 


4-  I 

4- 
-h 

■h  I 
—  I 
-f 


1.8 
21. 1 
20.6 

2.8 

31.8 
15.2 

23.9 
29. 1 

31.0 

31.0 
19.4 
16.4 
16.4 

6.3 

47.9 
55-1 
49.6 

18. 1 

57-2 


307  29  52. 

45  47  5» 
16  25  38. 

31  55  40 


70  4- 
45,-H 
05'  + 
9?  -H 


4  24.70  - 
6  35.33  + 
3  21.47  + 

5  11.30  + 


1  17.6 

I  1.7 

16.7 

35-4 


APPARENT 

RIGHT 
ASCENSION. 

Miscellaneous 
Correction. 

1 
1 

APPARENT 

NORTH  POLAR 

DISTANCE. 

1  Miscellaneous 
Correction. 

h.  in. 

s. 

1 

1        s. 

•J 

/ 

II 

1      " 

I       2 

50.29 

1-  0.33 

84 

44 

27.8 

•              • 

•               • 

•           • 

84 

44 

36.2 

.    • 

I    12 

29.92 

,-  2.54 

I 

20 

40.8 

+  0.5 

I    23 

36.04 

•           • 

80 

49  43.1 

.    .  1 

I    25 

45-59 

•           ■ 

81 

21 

40.3 

•       • 

I    50   34.01 

—  0.18 

78   26   26.6 

1       •    • 

3  40 

io.52 

.4-    0.02 

66 

16  28.8 

+  1.4. 

3  46 

24.13 

—   0.C3 

58 

28 

51.0 

+   1.4 

3  52 

17.61 

4-  o.oS 

103 

51 

35.8 

+  3.9 

9  21 

34- 19 

—  0.04 

98 

7 

46.5 

4-   2.0| 

9  33 

17-59 

■           • 

74 

40 

56.7 

•        • 

9  36 

12.88 

•           ■ 

79  41 

30.8 

-   1.6 

9  45 

24.22 

,—  2.01 

79 

39  41.5 

—  6.0. 

10  13 

13.61 

—  0.06 

69  32 

iq.8 

4-   3.0 

10  13 

13.98 

—  2.32 

69 

32 

21.2 

-  4.7 

22  45 

15.82 

'4-  0.21 

335 

33 

5.9 

+   3.4, 

11     7 

36.48 

|—  0.02 

68 

48 

18.9 

4-  1.8: 

II   30  41.41 

4-  0.04 

90 

8 

56.1 

+   1.51 

II   39  24.10 

1 

•           • 

104 

36 

24.2 

-  3.9 

•           • 

• 

•           • 

80 

35 

15. 1 

+  0.5; 

•            ■ 

■           • 

•           • 

80 

35 

16.3 

+   i.7i 

12   12 

46.89 

. 

99 

26 

16.4 

-  4.2 

12   27 

58.01 

i4-  o.oi 

112 

43 

18.8 

+  3.8 

12  35 

5.95 

• 

103 

57 

46.3 

|-  4.0: 

13     3 

37.42 

4-  0.02 

94 

53 

13.5 

+   l.9| 

I   12 

30.03 

-  2.53 

• 

• 

«            ■ 

1 

13  10 

45.71 

•           ■ 

97 

16 

2.8 

-  4-5 

13  48 

52.29 

—  0.09 

70 

59 

25.5 

4-    2.4 

14  10 

5.68 

,4-    O.OI 

70 

10 

56.8 

+  3-4 

9  21 

34.29 

4-  o.o3 

98 

7 

46.9 

4-  2.4 

9  36 

30.35 

. 

79 

36 

29.1 

-   1.6 

9  38 

54.14 

—  0.13 

65 

39 

39.9 

4-   2.3 

21    51 

16.76 

4-  0.23 

343 

7 

0.9 

4-   3.6 

10      I 

51.31 

—  0.04 

77 

26 

3.7 

_  ^ 

4-    2.1 

•      • 


11  37  56.95 

■    •     •     ■ 

12  11  1S.59 


12  13  39.20 

12  21  35.29 

12  27  58.03 

12  33  32.42    .  . 

'3  3  3732  -  0.09 


4-  0.01 
—  2.36 
4-  0.03 


1  12  32.74  —  0.33 

13  17  56.87 

8  23  37.77  4-72.96 

S  40  17.22  —  0.04 


78  47  46.7  —II.  I 


78  47  48.1 
104  24  42.8 

35  37  19.7 
35  37  23.0 
9)  »6  3.9 


—  ii.r 

—  3.9, 

—  I.I 

4-  2.2: 

-  4.2 


89  59  16.8  4-  2.6 

93  56  20.7  -16.5. 
112  43  18.4  4-  3.2 

103  49  49.0  '-  3-9' 

94  53  15.2  4-  3-6 

358  39  21.0  -h  2.0 

97  I  49.7  -  4.5= 

67  35  38.3  -26.0 

83  7  57-9  +  3-6 


I  Um,^^  At.   I   Ex 


in. 
39.96 

30.03 
30.07 
30.10 
30.1a 
30.13 
30.00 
30.0a 
39.64 


/•or  summary  of  the  tirmt'nfs  of  rtiiitrtion  Wt-  /Ki^i^e  3. 


.No.'  Parallax.     Scini-diam. 


ncfcciivc 
!  Illumination. 


Sum. 


II 


II 


58.4 
62.5 

57.0 
53.0 
50.0 
48.3 
4S-3 

49-5 
43.0 

61.0 


60.5 
63.0 

55-4 
48.8 
46.0 
44.0 
41.2 

47.5 
37.6 

59-9 


I 


22.  One  bisection. 
3, 48.  Three  bisections. 


/EMI  ii-i'()i.\  r  i:<>Kk. 

No.  I  to  9  4-  52.40 
No.  10  to  29  -h  52.92 
No.  30  to  47  4-  53.92 
No.  48  to  49  -h  56. 1 1 


I 

— 

2.8 

+           4-2 

2 

— 

2.8 

-        4.2 

4 

— 

4.3 

4-    15    58.6 

5 

— 

4.4 

-    15  58. 6 

6 

■- 

3-2 

•            • 

II 

— 

0.2 

•            ■ 

48 

— 

16 

36.7 

4-    iTi    10.7 

4- 


0.0  — 


0.0 
0.0 


1.4    . 
7.0   . 

H-    15   54.3    I 

—  16     3.0   j 

3.2    I 

—  0.2    j 

—  o  26.0  - 


-77  a 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


lb   «    Leimis    . 
iij    )'  Lconis    . 

21  Moon.  \, 

23  /    Leonis    . 

24  M.A.q.3742'(K. 
2s         H.  A.C.37J21 


D.a 


I5(K 


>3  *3-95 
18  59. 3* 


50  32.1 


.0  1+  1. 

.t    +  4. 
■3   +  5 


45  f    Leonis 

46  71)  Dtacor 

:  4E  J-  Leonis 

49  g    Utacor 

50  9    Dracor 


.  54. S  I 
51.3  ■ 
I  52.9  ' 

61.5  ; 


30.28 

61..  5   1   sq.o 

w 

30.34 

63,5      67   4 

44 

30,16 

65.6      64,6 

c),  50.  One  1) 


ruiiM 

y  0/  the  ticmenti  ff  rrJiatii-H  see  page  3. 

No. 

Parallax. 

Semi-diam. 

Defeclive 
Illumination. 

Sub. 

ZEN1TH-K>INT  CORR. 

J, 

-J7  37.6 

+   16  la.s 
+  16  ia.a 

- 11  »J 

jise 
bisc 

ciions.                             No.    I  10    7  +  56'-'n 
lions.                                No.    810I2  +  55M 
ciions.                               No.  18  10  35  +  54.87 
ion.                                  No.  361043  +  53.37 
No.  44  to  SO +54. 34 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


35 


25 


OBJECT. 


3 
2; 


I 

2 

3 
4 

5 


MEAN 
THRKAD. 


a 
a 
A 
A 


.i 


I 

S 

9 
10 

II 
12 

«3 
14 
15 

16 

1 7 
18 

19 

2c   ;?  Ceti 


Urssc  Maj.(R.) 
Ursae  Majoris 
Leonis  (r.)  . 
Leonis    . 
Moon  I,  N.  . 

B.  A.C.  393i 
B.  A.  C.  394S 
Taylor  6304 . 
Leonis 
Lalande  23951 


m.     s. 


roRREcrroNs. 


Inst.        Clock. 


s. 


B.  A.  C.  4355 
B.  A.C. 4357' 
B.  A.  C.  4357* 
5oVirf(inis. 
B.  A.  C.  4417 

■ 

Echo.. 

Polah's,  s.  p. 
r    Bootis     .     . 
y    Pegasi 


21 
23 

23 

34     24 
25 


Polaris    . 
Venus  U.S. 
Venus,  N. 
Sun  I.  N. 
Sun  U.S. 


26        Mercury  II.  C. 

37  9    Tauri 

28  e    Tauri       .      . 

29  n    Tauri 

3c  S  Cephei.s.  p. . 

31        Weissc  774  . 

33  t    Leonis 

33  u   Leonis 

34  VVeiss<:(2)iio6(? 

35  a    Leonis 

36  33  Ursas  Majoris 

37  }*  Leonis    . 

38  B.  A.  C.  35S3 

39  B.  A.C.  3652  (R 

40  B  A.C.  3632 


41  /  Leonis  (k.)   . 

43  /  Leonis    .     . 

43  '1  Urss  .Maj.(R.) 

44  a  Ursae  Majoris 

45  B.  A.  C.  382a 


46 

47 
4S 

49 
50 


Barom. 


ID. 

30.13 
30.0S 
30.03 
30.00 
29.98 
39.116 

29.9s 
30.03 

30.04 
30.06 


B.  .A.C.  3S51  (R 
B.  A.C.  3S51 
Anonymous. 
Cephei,  s.  p. . 
Taylor  6304 . 


s. 
5      56  23-33  +  <5-82    -   12.52 


•  • 


6      10  57.55   —  0.72 


9 
9 
9 
9 
9 

9 
5 
5 

9 
3 

2 
4 
9 
9 
9 

5 
9 


28 

3J 
40 

43 
45 


46.71 
ir  .09 

55.3* 
2.66 

17.40 


54     5''i9 

54  3105 

54  34.75 

3  35.00 

5  28.26 

10  28.21 

13  25.50 

39  52.49 

7     7.07 

37  38.5' 


1.28 
1.28 

1.43 

057 
0.9S 

1.30 
1.30 
1.30 
0.93 

1.39 

0.88 

36.74 
-0.40 

0.52 

I  .U2 


12      7.32    +40.19 
58   27.23    —   0.55 


12.52 

12.53 

12.53 
12.^4 

12.54 

12.57 

12.58 
12.58 
12.58 
12.58 
12.58 

12.58 

12.58 

12.63 

12.29 

12.35 

12.30 
12.29 


): 


) 


9 
9 

9 
9 
9 
9 
9 

8 

9 
9 
9 
9 

9 
9 
9 


8  25.26  —  0.51 
10  36.23  —  0.51 


19  8.50 
40  23  oS 
21  38.94 
29  4.73 
27  17.39 

36  52.61 
39  6.78 
46  0.76 

53  4492 
2   4.08 


o  38 
o  31 
0.40 
O  44 
3  10 

0.80 
0.45 

O.J2 

0.54 
0.62 


9  20.69  H-  0.94 
13  26.39  —  0.51 
«7  33-79  -  0.83 


-  12.28 

-  12.28 

-  12.26 

-  12  28 

-  12.22 

-  12.24 

-  12.28 

-  12.28 
"  12.24 

-  12.26 

-  12.28 

-  12.28 

-  12.28 

-  12.34 

-  12.28 


9     3»  30.39    ^   « -30   —   12.28 


9 

9 
6 


36  56.14 
34  29.91 
40  55.07 


0.69 
4.30 

«-39 


12.28 
12.28 
12.28 


ZENITH  uisr. 

SOl'TII, 
FROM  CIRCLKS. 


roRRECTlONS. 


Instrument.  Refraction 


203  25  44.30  ■+- 
336  23  51.18  + 
162  13  44.82  -H 

17  37  46.52  4- 
34  40  49-68  + 


5   10.98 
5   1764 

4  36.69 
3  50. g-; 

5  2-1.17 


71  I  52. 10  -h  8.84 
71  I  52. 10+7  38. 94 
7S  33  45. 3"  ■*-  5  2|.i8 
23  33  47-70  I-  4  ?.85 
51   37  50.30  ^-   3  32.10 


H- 


■f 

-H 
-»- 
I- 
4- 


71   39  50.95  +  I  36.20  H- 

7'   3'J  50.95  +  8  52.23  4- 

71   39  50.95  +  8  48.8:  -\- 

48  27  43.75  -h  5  29  23  4- 

75  53  50.32  f  5  22.60  4- 


25.0 
25.0 
id. 4 
1S.4 

39  9 

2  46.2 
2  47.4 

4  39-7 
25.2 

1  13   I 

2  53.2 

2  54.4 

2  54.4 
I     5.5 

3  43.0 


44  47  47. 58  4-  6  3.27 
307  29  46.38   4-  4  24.46 

11  13  4332   -•-  4  25.02 

24  18 

57  28     1.08   -h   3  46.91 

310  10  1.80  4-  5  23.88 
27  51  51.78  -H  4  58.38 
27  51   51-78  4-  4  50.58 

25  29  51.32  4-  3  40.61 

26  I   49.85   4-   3  32.87 

18  15  48.98   4-  5     7.48 
15     5  49.20  4-  4     4-" 

19  53  57-85   4-  4  54.00 
22  33  51-38  4-  3  43.16 

288  53  4378  4-  3  37.44 

40  29  54.92  4-   3  55.66 
[4  27  49.88  4-   5   12.23 

12  13  52.10  4-  4  28.35 

20  45  54.32  4-  4  34-33 

26  13  52.78   +    5  20.59 

333  5  54-48  4-  4  49-72 

18  19  56.28  4-   5  42.33 

41  49  55.85  4-  4  23.17 
210  43  53.60  H-  5  11.91 
329  5  53.20  4-   5  5-33 

152  13  53.88   +  4  33.19 

27  37  ^'i-oo  +  3  4r.4r 
203  25  51.92  4-  5  3-93 
336  23  55.32   4-  5  11-97 

70  27  55.40    -J-   5  22.99 


—    I 


57.7 
15.2 

li  .6 


4-    1   27.5 

-  I     5.4 

■f  29-3 

-H  29.3 

4-  26. .» 

4-  27.0 

4-  18.2 

4-  15.0 

4-  199 

4-  22.8 

-  2  43.1 

4-  48.5 

4-  14.7 

-h  12.4 

4-  21.6 

4-  28.1 

-  28. 1 
-4-  18.9 
4-  51.0 
+  340 

-  34.0 

-  29.9 
4-  29.9 
■h  24. S 

-  24.8 
4-   2  40.3 


APPARENT 

RIfJHT 
ASCKNSION. 


9  . 

O  Q 

«  C 

It  u 

'/;  O 


h,  m.  s.      s. 

•     •     •    •        •     ■ 

10  56  II .63  —  0.05 


•     • 


11  10  44.3!  4-67.28 


II 
II 
1 1 
1 1 


28  32.90 
3»  57.28 
40  41.37 
42  4Q.55 


12  45  3  85  - 


12 
12 
12 

13 
13 


53  51.21 

54  20.17 
54  20.87 

3  21.49 
5  14.29 


1 .96 
1.9S 
2.02 

•).OI 

2.37 

2  41 
2.42 
2.42 

2.41 
2  ^0 


13  10  14.75  -   • 

I  12  36.  18  4-  0.52 

14  39  39. 4()  -  0.27 
o  h  54.23  —  0.02 
o  37  25. 18  4-  o.  10 


t 
I 

• 

2 
2 


12  35.14 
58  14.44 

■      •      • 

8  12.47 
10  23.44 


0.35 
0.31 


s 


3  18  55. 86 
3  40  10.52 


173  '5  49-42  f  3  45.79 

6  35  53.28  4-  4  28.76 

30  25  55.28  4-  6  24.35 

295  47  55.82  4-  4  20.49 

78  33  54.98  4-  5  20. 2S  -I-  4  37.6   II  40  41.40  - 


I 
4 


6.7 

6.7 

33.8 

57.5 


4  21 

4  48 

29  27 


26.30 

52.05 

2.01 


9 

9 

9 

9 
10 


36  39.53 
38  54.05 
45  18.06 
53  32.10 
I  SI. 18 


0.23 
0.04 
o.oi 
o.oi 
0.16 

1.63 
0.07 
4-  0.02 

—  2.02 

—  0.04 


4- 


10     9  9.35  4-   O.  18 

10    13  13.60  4-    O  08 

10    17  20. 63  .—    I .82 

•             ■  ■              •  •              • 

10  34  19.41  -    5.18 


•  ■ 


10  42  49.72    4-  o  13 


•  • 


11     4     0.63—1.79 


II  26   13. 17 
23  34   13-33 


2.2() 

0.23 
2  .(>i) 


APPARE.NT 


NORTH-POLAR     S3  g 
DISTANCE.  §  ^ 


II 


27  35  0.9 
27  35  50 
68  48  18. I 
68  48  17.3 
85  53  18.9 


-  2.5 

4-  1.6 

4-  2. 1 

+  1.3 


122  II   8.3  —20.0 

122  18  39.6  — 20.0 

129  50  10.  4  —20.9 

74  44  35.0  4-  2.8 

102  48  56.7  —18.3 

122  50  41 .6  —19.9 

122  57  58.8  —19.9 

122  57  55.4  -19.9 

99  40  39-7  -18.2 

127  9  22. 1  —19.8 

96  I  9.7  -  4.3 

358  39  16.8  4-  0.4 

62  24  41 . 1  4-0.7 

■     ■     •     •  •   • 

loS  39  3')  7  0.0 


I 

79 
79 
76 
77 


20  41-5 

3  40.7 

3  32.9 

40  19.5 

12  10.9 


—  2.2 


69  27  35  9 
66  16  29.5 

71   5  32.9 


1-5 
3.3 


73  44  18.5  +  4-2 
340  o  59.3  4-  3.8 


01  41  0.3 
65  39  38.0 
63  24  54  o 
71  57  11.4 
77  26  2.7 


24 
69 

93 
20 

20 


16 

32 
I 

16 
16 


78  48 
7S  .48 

27  35 

27  3S 

121  4? 


57 

^/ 
Si 

346 
129 


46 
46 

39 
56 
so 


37.3 
18.7 

31 .2 

41.7 

45-7 

24.0 

25-5 
0.5 
3.7 

19.9 

49-7 

49-9 
14.6 

40.0 

14. 1 


—  8.9 
4-  1.2, 
+  1.7 

—  3-3 
4-  1.7- 

4-  1.7 
4-  3." 

—  I  I  .4. 

4-  8.71 

-h  8.7 

I 

■H  o.s' 

4-  2.3: 

—  2.5 
4-  0.7 

—  19.8 

I 

—  4.1 


—  II. 6 


4-  2.0i 
—  21.21 


At. 


Ex. 


Thcr.  Thcr. ! 


For  summary  of  the  elements  of  reduetiou  see  /kjj^e  3 


No.     P;iiall:ix.     Scmi-diam. 


6r.o 

5SS 

66.4 
71.3 

74.3 

78.1 

78.5 
65.6 

63.7 
61.7 


57.0 
SI. 6 
69. o 

74.8 
78.0 
80.0 
80.3 
65.0 
63.3 

59.8 


9, 12, 13,  17,  43, 44.  One  bisection. 

5,21,  Three  bisections. 
33.  Four  bisections. 


/KNITH-POINT  (.URR. 

No.  I  to  18  4-  54.24 
No.  20  to  29  4-  53.49 
No.  30  to  50  +  55. 16 


Defective. 
Illumination. 


Sum. 


II 


II 


5 
22 

23 
24 

2S 
26 


33  37-1 
2.4 

2.4 

3.8 

3-^ 
2.6 


4     16 


-^    15 
—    IS 


II  .0 
3-9 
3.9 

55-7 
55.7 


4-        O 


—       o 


o  — 

4- 
.   4- 


3  - 


17  26.0 
6.3 
1.5 

15  51.9 

15  59-5 
2.9 


36 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

• 

'• 

DATE 

• 
U 

AND 

£ 

OBJKCT. 

73 

obs'r. 

1877. 

Apr.  25 

I 

4 

Draconis 

•    9 

P. 

2 

B.  AC.  4165 

.    5 

3 

B.  A.  C.  4200 

•    9 

4 

K 

Draconis 

•    9 

5 

21 

Cassiopese,  s  v. 

•    9 

6 

32 

>CamelopardaIi 

5    5 

7 

32 

-Cainelopardali 

5    5 

8 

i2^Canum  Venat. 

•    9 

9 

Moon  I,  N,  . 

•    9 

10 

Janthe 

■    9 

" 

Polaris,  s.  i». 

.    5 

12 

50 

Cassiopcae,  s.p. 

•    9 

13 

B.  A.C.46S6 

•    9 

M 

Lalande  26003 

..  8 

15 

B.  A.C.  4737 

9 

MEAN 
THREAD. 


CORRECTIONS. 


Inst.        Clock. 


I 


May 
F. 


No. 


4 
II 

• 

28 
38 

39 
44 
45 

49 
50 


16  B.  A.C.  4778 
'  17  Anonymous 
:i8|       B.  A.C.  4903 

19  I /3   UrsseMinoris 

20  B.  A.C. 4967 


21 
I  22 

'23 
24 
25 

26 

27 
28 

29 
30 

31 
32 

33 
34 
35 

36 

37 

,38 

39 
40 

41 
42 

43 
44 
45 


y' 

n 


Ur5»Min.(R.) 
Ursae  Minoris 
Cor.  Bor.  (r.) 
Cor.  Borealis 
Serpentis(R.) 


n    Serpentis 
C    Ursae  Min.  (r.) 
C    Ursae  Minoris 
A    Ophiuchi 
B.  A.  C.  5451 


a 

c 

V 


K 

e 


V 


Scorpii    . 
Herculis. 
Ophiuchi 
Herculis 
O.Arg.  S.I  5973 

O.  Arg.  S.  1 598 1 
Ophiuchi 
Urs'.e  Minoris 
lanthe 
Polaris,  s.r.  . 

B.  A.  C.  4509 

Dione 

Bootis 

B.  A.C.  4674 
Bootis     . 


46  B.  A.C.  4759 

47  B.  A.C.  5017 

48  /i>  Bootis     . 

49  '.'    Cor.  Borealis 

50  i2^Canum  Venat. 


Barom. 


in. 
30.06 
30.06 
30.07 
30.08 
30.08 
29.87 
29.86 
29.86 
29.84 
29.93 


At. 
Ther. 


Ex. 
Ther. 


59.4 

57.5 
57.0 

53-4 
53-2 
43.8 
43.0 
43.0 
43.0 
46.1 


I 


57.7 
55-6 
54.6 
51.2 

50.5 
40.6 

39.8 

39.8 

39.8 

44.1 


m.      s.  s. 

6  43  24  -H  2.97 
15  3-76  +26.97 
21  48.59  -  0.85 
28  30.51  +  1.38 
37  44.87-  3-68 

48  29.10;+  6.76 
48  36.76  +  6.76 
50  31.96  —  0.19 
54  25.24!-  o  93 
4  33.92  —    1.12 


»3 

53 


19.96 
10.17 

59  43.24 
5  27.13 

II   51.23 


34.40 
324 
1.32 
0.96 
0.60 


9 
9 
9 
9 


18  38.61  —  0.23 
31  2.68  —  1.09 
45  11.27  0.00 
51  21.41  ,+  2.03 
56  50.09 !+  0.56 


s. 
2.28 
2.28 
2.28 
2.28 
2.29 

2.29 
2.29 
2.28 
2.29 
2.29 

2.29 
2.29 
2.29 
2.29 
2.29 

2.29 
2.29 
2.29 
2.29 
2.29 


8     21   12.26 !+   1.62    —   12.29 


4 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 


48  45.28  +   2.90 

8     9.68  —  0.85 

15  13.68  —   1.37 


22  8.23 
25  11.12 
SO  38. 98 
38  55.78 
41  37.67 


1.17 
0.50 

0.94 
0.19 
1 .16 


42     3.45.-    i-»6 
52     6.02  —  0.68 

58  51.30  +  4.89 

59  i..33i-   iM 


5  i   13  39.88  -49.89    - 


4 
9 
9 
9 

9 
Q 
9 
9 

8 


28  22.24 

49  4.51 
56  9.43 
10  17.90 

15  44.16 

8  15.48 

20     5 . 20 

29  43.58 

50  30.73 


1 .24 

0.74 
1.83 
0.72 

2.08 
2.14 
0.24 

0.54 
0.05 


12.29 
12  29 

12.29 

12.27 

12.29 
12.32 
12.37 

12.29 

12.29 
12.22 

12.29 
11.27 
11.29 


11.30 
11.32 

11.33 
11.34 

If. 35 
11.40 

11.38 

11.45 

11.23 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument.  Refraction. 


320 

310 

42 

328 

293 

314 

314 

359 

48 

62 


31 

27 

43 
21 

9 

45 
45 
50 

31 
17 


54 
53 
57 
51 
53 

53 
53 

• 

55 
54 


307  29  54 

290  41  54 

74  31  56 

50  49  55 

22  57  56 

»  3  53 
60  17  52 

352  II  53 

324  9  56 

338  7  55 


213 

326 

168 

II 

147 

31 
219 

320 

42 

75 


»7 
33 
9 
41 
51 

59 
II 

39 

9 

53 


50 

57 
51 
53 
53 

55 
53 
54 
55 
55 


64  55  58 
>7  3  55 
49  7  58 
359  39  57 
64  7  55 

64  7  55 
29  13  56 

316  15  55 

62  8  o 

307  29  58 


"9  7 
44  6 
19  47 


69 
18 


52 
59 


59 
I 

58 
1 

58 


77  42  o 

79  46  6 

o  59  55 

II  41  58 

359  50  16 


85  +  4  32.73 

92+3  57.93 
18+5   10.23 

90+4  23.99 
32+4  54.30 


—  I 


—  2 


65 
65 

• 

90 
15 


+  3  35. 3» 
+  3  53.71 


+  4 

+  5 


92  + 
32  + 

15  + 
98  + 

55  + 


4 
3 

4 
4 

5 


9-47 
16.24 

16.41 

52.32 
25.00 
22.04 

36.28 


82   +  4  8.60 

48  +  4  44.92 

95+4  24.84 

20    f    5  11.10 

25  +  5  6.88 


+ 
+ 
+ 

4- 
+ 


42  + 
38  + 
15  + 
98  + 
62  + 


78  + 
20  + 

82;-h 

55'  + 
40  + 


3  52.02 

4  20.34 
4  8.32 
4  6.35 

3  34.21 

4  36.46 

3  40.38 

4  33.42 

5  41.92 
3  57.20 


22 

10 

25 
30 
90 


+ 
+ 
+ 
+ 
+ 


5 
4 
3 
4 
I 


15. 9» 
15.55 
47  70 

39.19 
13.27 


90+4  17.87 
42   +   5  25.69 

05+4  50.51 
45  +  5  50.05 
28+4  12.16 


921  + 
82  4- 
10  + 
02  + 
52    + 


3  53.84 

4  51.76 
4  41.65 
4  48.84 
4  12.32 


+ 
+ 
+ 
+ 
+ 


18 

75 
75 
98 
55 


+ 
+ 
+ 
+ 
+ 


4     25.93     :+ 

4  26.39  ;+ 

5  26.25    + 

3  57.74    + 

4  32.24    - 


47.1 

7.1 

53.2 

35.3 
13.0 


-  57.9 

-  57.9 

+  1      5.3 

+  1   49.8 


I 
2 

3 
I 


+ 
+ 


+  3 

+  2 

+ 

+  I 

+  I 

+  2 

;  + 

+  I 


14.9 

31.3 
26.8 

II.  I 

24.6 

I.I 
41.5 

7.9 
41.8 

23.2 

38.3 
38.3 

12. I 
12. 1 

36.5 

36.5 
47-6 

47.6 
52.9 
49.1 

4.6 

18.0 
7.5 
0.3 

59-9 

0.1 
32.8 
55.0 
51.9 


—   I   j6.8 


20.6 

57.5 
21.4 

2  40.9 

20.5 


27.1 

19.5 
I.I 

12.3 
0.1 


CR 


APPARENT 

RIGHT 
ASCENSION. 


p  O 

g.o 


§ 


h.  m.  s.      s. 

12  6  33.93  —  0.36 

12  15  18.45  -57.98 

12  21  35.46  -  2.35 

12  28  19.61  +  0.10 

o  37  28.90  +  0.28 


12  48  23.57 
12  48  31.23 
12  50  19.48 

12  54  12.02 

13  4  20.51 

I  12  33.27 

I  52  54.64 

13  59  29.63 
4  5  13.88 

14  11  38  34 


14 
14 
14 
14 
14 


18  26.09 
30  49.30 
44  58.98 
51  11.15 
58  38.36 


—  O.II 

+  0.02 

+67.26 


2.73 
0.31 

2.71 
2.56 

2.68 

3.05 
2.64 

3.24 
O.C7 

3.94 


15  21 


•  ■ 


.59   +  0.16 


15  48  35.89    +  0.03 

16  7  56.54   +  0.02 
16  15    0.02   —  2.95 


16  21  54.77 
16  24  58.33 
16  30  25.75 
16  38  43.30 
16  41  24.22 

16  41  50.00 

16  51  53.05 

16  58  43.90 

12  58  48.42 

I  12  38.70 


—  0.04 

—  2.42 
;+  0.03 
+  0.08 

:-  2.67 

—  a. 67 
0.00 

—  0.39 

•  • 

—  0.24 


13  28  9.70  .     . 

13  48  52.45  —  0.04 

13  55  56.27  -  2.69 

14  10  5.84  +  0.02 


r4  15  30.73 

15  8     1.94 

15  19  53.55 

15  29  31.62 

12  50  19.43 


+ 

'  + 


2. 88 

3.11 
0.07 

0.04 

O.OI 


APPARENT 

NORTH-POLAR 

DISTANCE. 


1 1 


II  42  1.7  +  C 

1  37  5.9  +  I 
93  56  21.8  —16 

19  32  4.8  +  0 
344  18  55.8  +  3 

5  54  52.3  -  2 
5  55  10.8  +  o 

•    •     •    •       • 

99  43  31.9 
113  31  21.4  -  5 

358  39  17.6  +  1 

341  49  36.5  +2 

125  46  9.2  —18 

102  I  50.3  —18 

74  10  18.4  —17 


52  14  24.7 
III  30  40.1 
43  22  32.1 
15  20  46.7 
29  19   0.1 

17  44  0.5 

17  44  0.6 

62  52  33.8 

62  52  33.6 

83  II  29.9 


-16 
:-iS 

-17 

—  0 

-17 

.+  I 

—  0, 

+  I. 
+  I 
+  1. 


83  II  29.9  +  I. 
II  50  0.0  —  0. 
II  50  1.8 
93  22  51.6 
127  8  2.9 


+  I. 
+  I. 
-II. 


116 
68 

100 
50 

115 


9 
14 

19 
50 

17 


39.9 
49.9 
14.7 
57.4 
30.3 


,+  i. 
-20. 

+  I. 
+  2. 
;-ll. 


115  20 
80  26 

7 
113 
358 


35.1  j-ia.i 
16. 1  +  a. 


46 
22 

39 


18 
18 


70 
95 
70  59 
121  5 
70  10 


II. 8 

3.6 

14.8 

35.6 
12.3 
22.4 
52.0 

52.5 


+  i.i 

-  5- 

-  0.1 


,-l4.< 
-  2.3 

+  l.< 
,-19.: 

+  1.1 


128 
131 

52 

62 

5» 


57 

2 

II 

52 
I 


14.4  -i9-< 
13.8  -l6.3 

44.3  i+  0-^ 
30.2  -  0.1 

9.9  !+  0' 


I 


Juyr  summary  of  the  elements  of  reduction  see  pajre  3. 


No.    Parallax.     Semi-diam. 


10,  36,  39.  One  bisection. 

2.  Three  bisections. 
15,18,32,34,38.  Four  bisections. 
9, 1 1,  40.  Five  bisections. 


ZENITH-POINT  CORR. 

No.  I  to  38  +  55.16 
No.  39  to  49  +  54.14 
No.  50  +53.75 


»» 


It 


—43  49.9     +  16    0.9 


Defective 
lUuminaUon.  • 


Sum. 


It 


-  27  49'« 
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E 


OBJKCT. 


MKAN 
riIRF.A[>. 


CORRKrriONS. 


Inst.     .    Cit>ck. 

I 


1  lanihe  . 

2  Pol  .iris,  s.  1\ 

3  Polyhymnia. 

4  Dione     .     . 

5  9    Ursse  Majoris 

6  9    Bootis     ..     . 

7  B.  A.C.4672(R 

8  B.A.C.  4672 

9  o.   Bootis 

10  o«  Libra;      .     , 

Kl  a   Cor.  Boreal  is 

12  a    Serpentis 

13  r    Serpentis 

14  Heb-s.     .     . 

15  Moon  II.  N. 

16  y    Aquil»   . 

17  a    AquilK   . 

3  18        Moon  II.  N. 

19  '    Delphini 

20  a   Cygni 

21  >>   Delphini.  N. 

22  ^s  Delphini,  S. 

23  /I    Aquarii  . 

24  V   C3'gni      .     . 

25  6i»  Cygni      .      . 

26  6i3  Cygni      .     . 

27  C   Cygni  (R.)     . 

28  C   Cygni      .     . 

29  a    Cephei(R.)   . 

30  a    Cephei    .     . 

31  I    Draconis.  s.  \\ 

32  ^   Aquarii  .     . 

33  ^  Cephei    .     . 

34  a   Andromedae 

35  y    Pegasi     .     . 

36  a    Cassiopcae.  (r.) 

37  a    Cassiope» 

38  /9  Ccti    .     . 

39  3  Andromed» 

40  Polaris    . 

4  41        Sun  I.  S. 

42  Sun  II.  N. 

43  Mcrcur>'  I,  S 

44  A   Tauri  (r.) 

45  :   Tauri 


) 


46  a  Aurigae  (r.) 

47  a  Aurigse  . 

48  d  Orion  is  . 

49  t  Orionis  . 

50  a  Ononis  . 


9 

4 
3 
4 
9 


m.     s.               s.  .  s. 

58  11.24   —   1.59  !-  ".25 

13  45. «2    -54.3^J  -  11.24 

20  I7.6()  —   1 .26  —  1 1 .24 

27  43.84   -    >.I7  '-  H.24 

42  55.84  +  0.41  -  11.23 


.  9      49    4.23  —  0.64    —  11.14 


Barom. 

At 

Ther. 

0 

Ex. 
Ther 

in. 

0 

a9.93 

45-4 

43.2 

29-93 

44.0 

1  42.0 

29.95 

40.2 

.  40.1 

29.82 

45.2 

42.1 

29.82 

45.4 

44.7 

29.87 

52.5 

53.0 

29.84 

59-2 

60.9 

29.84 

64.0 

64.0 

9 
9 

9 
9 
9 
9 
9 

9 
9 
5 

9 
9 

6 

5 

3 

9 
6 


10  17.72 
44  »9-97 

29  43.10 
3S  27  42 

44  55  94 
19  13. 54 
32  53.0^) 


40  38.59    -  0.84 
45     0.82    -   0.S7 
25     0.48   -    1.59  ' 
27  34.13  —  o  83 
37  26.f)3   +   o.  If) 


0.62 

I  41 

-  11.26 

-  11.32 

0.42 
0.91 

0.95 

-  11.14 

-  11.25 

-  11.21 

1.03 

1. 68 

—   1 1 . 1 7 

41     9  97 
41   10.72 

46  15-74 

52  47.72 

I  35-72 


0.73 

0.73  ' 

1 .28  I. 

0.00  . 
o.  II 

I 


11.33 
11.33 
11.67 
1165 
11.64 

II .  66 

1 1 .  66 

11.71 

1167 

11.63 


I  37.24  —  o  II    -    1 1.6 


3      '5  48.73   "H   1.23    -   11.64 


4 
9 

5 

2 

9 


6 

4 

9 

7 

9 
9 
9 


19  52.63  -  9.75 

25   19.20  —  1 .21   1, 

27   12.27  +  2.32 

2    14.00   —  0.36     . 

7    6.89  —  0.6S  I. 


33  42.03  -^   0.72  , 

37  38.41  -    i-S^^* 

3     2.49  —  o. 16  ' 

12     1 .84  +49.54 


46  25-57 
48  3S.i» 
II   18.73 


0.62 
0.62 

".45 


1 1 .  64 

11.65 

1 1  .f=4 

11.65 

11.72 


il.6() 
11.72 

1 1 .  70 
1 1 .  70 

1 1.72 
11.72 
11-73 


9  25  56.43  ~  0.96  - 
9  30  11.41  —  0.97  - 
9     48  4372  —  0.80  i— 


11.78 
11.79 
11  71 


/KMTH  insr. 
.soi;  rii, 

I'KO.M  ("IRri.KS. 


r«)RRKCTI<).NS. 


instrument.  Refraction. 


/» 


62     6  7.40  +  5  47.29  -f-    I   51.2 

307  30  .      .  .      . 

47  58  1 .32    f  6     8.28  -f    I 

44     2  1.25   +  6     4.69  -h 

348  54  0.55   +  4  21.53  - 


F-5 
57-1 

M.5 


19  47  58.40  +  4  40.74  +  21.3 

143   II   59.18  +  3   15.04  —  44.0 

36  40  9.20-1  3  37.62  +  44.0 
19  o  0.35  -f-  4  11.15  +  20.4 
54  20     1. 98   +  4  21. ,13  +  1   22.3 

II  42     0.50  +  3  58.31  +  12.3 

31   59  59.25  +  4  32.29  -f  37.0 

33  57  57.02  +  4  23.39  +  39.9 

37  25  57.12  -»  6  0.19  +  45.4 
64  5S     0.62   +  3  37.39  +2  6.8 

28  30  I. So  -I-  4  24.42  +  32.3 
30  16     .      .               .      . 

61    44     3-55   +  3  47-68  +  i   49.8 

27  55  5^-90  +  4     9.55  ^  31-3 

353  57  5S.15    +  5  37.59  -  6.1 


23     7  57.75  +  4  32.59 

23     7  57.75   +  4  33.21 

48   14     2.50  +  5    10. 12 

3.8     7  58.32    +  4  20.70 

o  39  56. 1 S  +  5   i4.o<j 


+ 


o 
170 

9 

203 

33^' 


39 
45 

5 
5 

45 


56. iS 
53.92 
5f»-95 
5415 
57.38 


-f-  5 
-»-  3 
4 

3 

4 


+ 


23.19 
46.02 
23.98 
37.92 
33-15 


+ 


300  44  .   .       .   . 

44  53  59- 50  +  5  24.20  -f 

3  S  47  58. oS  +  5  2U.35  — 

10  23  51.95  +  4  59.57  + 

24  17  53.41?  +  5  21.36  + 


i9^>  53  dS.^o  +  3  49. Si  + 

342  57  57.90  +  4  17. S6  — 

57  27  5S.2S  -f  3  45.35  +  I 

3  51  52.68  +  3  3^.5^  + 

310  9  54.00  -f-  5  38.22  —  I 

22  55  56.12  +  4  50. 4S  -f 

22  23  53.25+5  8.36  + 

15  3  53. 9S  +  5  13-28  4- 

157  17  52.72  -4  4  35-^3  - 

22  33  56.05  T  3  3^.49  + 

1S6  53  51. 38  +  4  50.65  + 

352  57  55. w  +  3  25.94  — 

39  M  54.02  +  4  27.61  + 

40  5  54.52    f  3  51-26  + 
31   25   55.40  + 


4   10. 82 


25.2 
25.2 

5.9 
1.8 

0.8 

0.8 
9-5 

9.5 
25.1 

25.1 


58.5 

35-3 
10.7 

26. 1 

17-5 

17.5 
30.0 

'3.9 
7-5 

24.1 
23.5 
15.3 
23.5 
23.5 

6.9 
6.9 

45.9 
47.  I 
34.4 


vVlTARKNT 

RK'.HT 
ASCKNSION. 


h.  m.  S. 

12  57  58.40 

I    12  39.52 

13  18  5.19 

13  27  31.43 

13  42  45.02 


8§ 

w  O 

is" 


s. 


+  0.12 


—  0.15 


13  48  52.36  —  0.13 


•     •     • 


•      • 


•      • 


14  10  5.88  -f  0.06 

14  44  7.35  +  o.ii 

15  29  31.55  -  0.04 
»5  38  15.32  +  0.09 

15  44  43.80  +  o.oi 

16  19  1.34  '  .  . 
19  32  40.08  —68.56 

19  40  26.42  +  0.03 

19  44  4S.62  \   0.04 

20  24  47.22  I— 66.43 
20  27  21.63  -f-  0.04 
20  37  15.12  +  0.01 

20  40  57-58  —  1.29 

20  40  58.33  '—  1.29 

20  46  2.80  4-  0.12 

20  52  36.06  +  0.05 

21  I  23.96  —  0.03 

2!   I  25. 48  —  0.76 


■      • 


•      « 


■       • 


21  15  38.32  +  0.02 

9  19  31.24  —  0.55 

21  25   6.35  +  0.02 

21  27   2.95  \  0.20 

O   2   1  .  96  O .  O^J 

o  6  54.52  +  0.04 


o  33  31.06  —  0.03 

0  37  25.36  -f-  q.ok) 

1  2  50.63  +  0.26 
1  12  39.68  —  0.36 


2  46  13.23 
2  48  25. So 
4  II  6.55  +  0.2 


5  25  43-72  0.00 
5  29  58.69  -f  0.04 
5  48  31 .  17  —  0.06 


.APPARENT 

NORTH-POLAR 

DIS  VANCE. 


I  ^ 


si 


I 


o 


tt 


If 


113  20   7.1  -  5.4- 


99  "  36.3 

-    2.8' 

95  15  24.2 

—   2.2 

40    4  31  ■'5 

1+  i.r 

70  59  21.6 

'+  1.2' 

87  51   51.0 

—17.6 

87  51   52.0 

-17.6 

70  10  53.1 

+  2.6' 

105  32     6.6 

'+  3.3, 

62  52  32.3  +  I. 81 

83  II  29.7  '+  2.3 

85  9  21.5  ,+   1.4' 

88  39     3-9  :—  2.9 

116  10    6.0        . .    . 

79  41   19.7    +-  0.8 

■  •            •            ■                     •       • 

112  56      2.2             .     . ' 

79  7     0.9  '+   1.7 

45  9  50.8    +   1.6 

74  19  16.7  — II. 6 

74  19  17.4    -II. 6 

99  26  39.7    +   1.2 

49  18  38. 4  '+   2.4 

51  51  33.2    -H   1.3 

51  51  41.4  ,  —  16.3 

f)0  16  50.8    +  0.9I 

60  16  51.6    4-   1.7 

27  56  24.0   -   3.1! 

27  56  26.6    —   0.5, 


96     6  43.4  i+-  1.9 

19  59    4.3  |-  0.2 

61  35  23  4    +-  2.0 

75  30     2.1    +  1.8 

34     8  18.1    —  0.4 

34     8  19.5    +  i.o 

loS  39  34.8    +0.4 

55     I   5^-4    +  0.4 

1   20  46.8    +•  0.5 

74     7  31.9  •    . 

73  35  46.3  •    • 

66  15  43.8  I—  6.9 

73  44   16.3    +  2.0 

73  44   17.2    +  2.9 

44     7  32.3    -  0.5 

44     7  35.2    +  2.4 

90  23  28.7    +1.8 

91  16  54.4    +  2.5 
82  37     1.8    +  3.6 


For  summary  of  thf  clitnittt\  of  iwiiut'um  sct-  f^i^^c  3. 


i  No.    Parallax.     Semi-diam. 


Defective 
Illumination. 


15,  18.  Three  bisections. 
24,43    Four  bisections. 


/EMTII-I'MIM   roRK. 

No.  I  to  16  +  53"75 
No.  iS  to  33  -f  53.44 
No.  34  to  50  -f  52.44 


!  15  1—49  20.7 

■  18  -47  44.6 

41  -    3.4 

42  -    3.3 

43  —    2.8 


+  14  54.0 

+  14  50.0 

-  15  52. S 

-f-  15  52. s 

-  4.1 


Sum. 


f  f 


34  26.6 

32  54.6 

15  5^>.2 

15  49.5 
6.9 
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OBSERVATIONS  WITH  THE  TRANSIT  ClRCte. 


I 

corrf.ctio.ns. 

CORRRCTIONS. 

CO 

8 

DATE        u 

• 

ZENITH  DIST. 

APPARENT 

S-s 

APPARENT          G\ 

AND        S                  OBJECT. 

MEAN 

SOUTH, 

- 

RIGHT 

52 

NORTH-POLAR     = 

obs'r.     1 

THREAD. 

Inst. 

Clock. 

FROM  CIRCLES.  T       .                .or.. 

Instru ment.  Refraction. 

ASCENSION. 

Misce 
Corr 

DISTANCE.          1  , 

Z 

H 

S^ 

1877. 

m.      s.            s. 

s. 

0      »       »/             t      II 

t       1' 

h.  m.     s. 

s. 

0           »               " 

May  6       i  1  c  Cygni 

9 

37  26.30-1-  0.07 

-  11.10 

353  57  53.30  +   5  42.25    - 

6.2 

20  37  15.24 

+- 

O.OI 

45     9  5:>.6   +  i 

^.          2    ^  Cygni      .      . 

8 

7  £4.59  -  038 

-  11.11 

9     5  53.55  +  4  26.34    + 

9.6 

21     7  43.08 

+ 

O.Of 

60  16  50.7    -H  I 

3    ^  Aquarii  . 

9 

25  18.76  —   1.14 

-  11.19 

44  53  57.52  +   5  25.56    + 

59  0 

21    25      6.50 

+ 

0.08 

96    6  43-3    +  2 

4    f   Pegasi 

9 

38  21.81  —  0.84 

-  11.10 

29  29  55.22  +  4  35.48    + 

33.5 

21  38»    9.85 

— 

0.02 

80  41   25.4    +  3 

5     n  Aquarii  . 

9 

59  41.29  -   1.03 

—  II. 12 

39  43  56.75  +  3  55.96    + 

49.0 

21    59   29.14 

+ 

0.02 

90  55     2.9    +  2 

6    (  Pegasi     .      .     . 

9 

35  32.46  —  0.80 

—  Ji.  12 

28  37  57.70  +   3  50.28    + 

32.0 

22   35   20.54   , 

+ 

0.1.2 

79  48  4'. 2    +2 

7        Moon  II,  N.      . 

9 

45  27.20  -   1.17 

—  II. 12 

47     6    0.35  +  4  48.57    + 

I     3.0 

22  4S    14.91 

— ( 

&2.13 

98  1 8  1 3 . 1 

;                    8    a  Piscis  Aust.      . 

9 

51     5.17  —  1.66 

-  11.24 

69     3  56.12  +  3  25.38    + 

2  32.0 

22   50   52.39 

+- 

0.13 

120  16  14. "»    4.  0 

9    a  Pegasi 

9 

58  5Q.51  .-  0.71 

-  11.07 

24  15  53.30  +  4  45.77    + 

26.4 

22   58   38.08 

— 

0.03* 

75  27  26.7    ^  2 

10    a  Andromcd» 

9 

2  1^.47  —  0.38 

-  11.03 

10  23  55.80  +  4  56.03    + 

10.7 

0     2      1.98 

— 

0.05 

61   35  23.7    ^  2 

'                 ''    y  Pegasi    .     .     . 

5 

7    6.36  —  0.69 

-  11.11 

24  17  52.45  +  5  23.34    + 

26.2 

0    6  54.56 

+ 

0.01 

75  30     3.2    +  3 

P.         12    ^^  Ccti   .     .      .      . 

9 

37  38.16  -   1.28 

-  11.49 

57  27  56.65  +  3  44.26    + 

I  30.4 

0  37  25.38  1 

+ 

0.05 

108  39  32.5    -  I 

13        B.  A.  C.  253(r.), 

• 

•           •           ■                  •           • 

•           • 

201     3  51.48  +   5     6.70    + 

22.3 

1 

•           •           •           « 

•           • 

29  57     0.7-2 

14        B.  A.C.  253.      . 

• 

•           •           •                  •           • 

•           • 

338  45  56.18  +   5     6.82    — 

22.3 

•           •           •           ■ 

•           « 

29  57     1.9-2 

15    fi  Andromedae 

8 

3    2.36  -  0.17 

-   11.50 

3  51   56.80  +   3  33.16    + 

3.9 

I     2  50.69 

+ 

0.19 

55     I   55-«    +  0 

S.         16        Polaris    .      .      . 

5 

12    2.92 1  +  49.07 

-   11.50 

310    9  55.90  +  5  38.59    - 

I     7.6 

•           •           «           « 

•     . 

I  20  48 . 1    +1 

P.         17        Polaris    .      .      . 

5 

12    6.28+46.12 

—  11.50 

3«o    9  55.58  +  5  38.09   - 

I     7.6 

I   12  40.90  , 

— 

0.37 

1   20  47.3    +  0 

18    fl  Arietis    .      .      . 

8 

48     2.94  -  0.52 

-  11.53 

18  36 

•           • 

I  47  50.91  1 

+ 

0.04 

•                 •                 •                 •                            a 

19    a  Arietis    . 

9 

0  26.47  :—  0.46 

-  11.50 

15  56 

•           « 

2    0  14.49 

— 

0.02 

■                  •                  •                 •                           , 

7    20        Sun  I.  N.      .      . 

1 

9 

58     0.52   -  0.57 

-  11.54 

21  33  57.42  +  4  38.79    + 

22.5 

2  57  48.41 

•           • 

72  45   10  9 

121        Sun  II,  S.     .     . 

9 

0  13.39  -  0.57 

-  11.54 

22     5  57.65  +  4  19.97    + 

23.1 

3    0     1.28 

•           ■ 

73  17     1.9 

22    a  Persei  (r.)    .     . 

• 

t            •            ■                     •            • 

•          • 

190  27  54.50  +  3  44.17    + 

10.5 

•      •      .      . 

•           • 

40  34  32.0   -  2 

23     n  Persei 

2 

15  43.62   +   0.37 

-  11.55 

349  23  54  55  +  4  30.19  — 

10.5 

3  15  32  44 

+ 

0.08 

40  34  35. 4    +  I 

9    24    ^  Ceii   .     .     .     . 

9 

37  37.94  -   1.39 

-  11.09 

57  28 

•           • 

•           •           •           • 

■               a 

S. 

25         Moon  11.      .      . 

9 

I  46.63  —  0.82 

—  11.09 

29   20 

•           • 

1     1  34.72 

— ( 

64. 'So 

1 

26        Polaris    . 

5 

12     4.42+49.18 

—   11.09 

310     9   55.48    +    5   40.02    - 

I     7.9 

1    12   42.51 

— 

0.36 

I   20  48.8    +  0. 

10  '27        Sun  I.  N.      .      . 

9 

9  40.41  '—  0.62 

—  11.09 

20  45  50.08  +  4  52.30   + 

21.8 

3    9  28.70 

•            • 

71   57  25.4 

!  28        Sun  II,  S.     .      . 

9 

II   53.88  —  0.62 

—   11.09 

21    17  48.72   +   4  34.88    + 

22.4 

3  "  42.17 

•          • 

72  29     7.2 

P.        29    a  Cassiopesc  (r,) 

»         • 

a               •               a                          •               • 

•           • 

196  53  5».50  +  3  53.34    -H 

17.8 

•          •          •          • 

•            • 

34     8  18.6  -  0. 

30    a  Cassiopeae    . 

>         • 

•               •                •                          •                • 

•           • 

342  57  54.32  +   4  22.99    - 

17.8 

•          •          •          ■      1 

•            • 

34     8  20.7   +  I. 

31     ft  Ceti   .      .     .      . 

9 

37  38.02'-   1.40 

-  11.13 

57  27  57.20  +  3  43.36    + 

I  31.3 

0  37  25.55 

+ 

0.12 

loS  39  33.1    +  0. 

32        B.  A  C.253(r.) 

>         • 

•            •            •                   •            • 

•          • 

201     3  52.55  +  5     4.86    + 

22.0 

•           •           •           • 

•              • 

29  57     1.8-2. 

33        B.  A.C.  253.      . 

.    S 

49  26.62    f    1.09 

-   11.07 

338  45  55.38  +   5     9-43    - 

22.0 

0  49  16.64 

+ 

1.26 

29  57    40  -  2. 

34         Polaris    . 

2 

12     3 . 50  +  5 1 . 26 

—  11.07 

310  lo     

•           • 

I   12  43.69  : 

+ 

0.16 

35     ft  Arietis    . 

9 

,  48     2.60:-   0.57 

-  11.06 

18  35  53.25   +  5     0.52    + 

«9  5 

I  47  50.96 

-h 

O.OI 

69  47  34.5    +  '• 

j 

1                 '  36    a  Arietis    . 

9 

0  26. 12    "  0.49 

-  11.03 

15  55  55.42  +   4  36.38    + 

16.6 

2    0  14.56 

... 

0.03 

67     7     9.6  +  2. 

II  ;  37        Sun  1,  S. .      . 

•    5 

»3  35-20  —  0.61 

—  11.05 

21     1   53.72   +  5     6.08    + 

27.2 

3  13  23.5-1 

•            » 

72  13  43.2 

;  38   r?    Ursae  Min  ,  s.  p 

,    5 

12  41.22  j  — 21 .87 

-      II.OO 

305  28     

•              • 

18  12    8.35 

+ 

0.15 

12  1 39    r  Leonis     .      . 

•    9 

21   50.33  ;—    1 .02 

10  55 

35   15  52.12  +   5   18.16    + 

41.4 

II  21  38.72 

— 

0.07 

86  28  12.9  +  s. 

E. 

40    V  Leonis.    . 

•    9 

30  52.87  —    1. 10 

-  10.61 

38  57  51.85  +  3  55.08    + 

•47.3 

II  30  41.18 

— 

O.OI 

90    8  55.5  ;+  >. 

41     ft  Leonis 

'    9 

43     0.79  -  0.77 

-  10.61 

23  33  50.52,+  3  53.85    + 

i5.6 

11  42  49-43 

+ 

O.OI 

74  44   36.2  j+  2. 

42     y  Ursae  Maj.  (r) 

>         • 

•            •            •     •               •            • 

•           • 

195  23  4360+   5     6.42    + 

16.2 

•           •           •           • 

•              • 

35  37  15.0  -  0. 

.  43     y  Ursae  Majoris 

•    3 

47  3478  +  0.57 

-  10.59 

344  27  51.95   +  3  19.44    - 

16.2 

II  47  24.76 

+ 

o.os 

35  37  »6.4 

+  1. 

44         Polaris,  s.  i>. 

5 

13  46.78  -5'-94 

—   10.58 

307  29  56.75  +  4  11.86    - 

I    16. 2 

1   12  44.26 

— 

0.33 

358  39  13.6 

+  2. 

45         B.  A.C.  4509 

•    9 

24  18.26  -   0.68 

-   10.58 

19     7  49'8  -J-    4     3.96    + 

20.5 

13  24     7.00 

— 

2.72 

70  18  34.8  -11. 

:  46        B.  A.  C.  4545 

8 

30  13.50  +   G.07 

-   10.58 

353  59  49  35   -H  4  30.44    - 

6.1 

13  30    2.99 

_. 

3.30 

45  10  34.9 

-8. 

47    a  Bootis,  (r.)  . 

• 

•            •           •                    •            • 

•           • 

160  51  47.58  +4     4.47    - 

20.4 

•           •            •            • 

• 

70  10  49.6  '■+  0. 

48     a  Bootis 

■ 

•            •            •                    •            • 

•           • 

18  59  50.38  +  4  20.15    "•■ 

20.4 

•            •           •            • 

•           • 

70  10  52.1 

+  3. 

49    £   Booiis 

1             i 

9 

39  50.92   -  0.50 

-  10.56 

\\   13  5».40  +  4  14.93    + 

II. 8 

14  39  39.85 

0.00 

62  24  39.3 

+  t. 

No.    Barom     .p^^;  ^j^^^ 

i 

For  summary  of  the  el 

fments  of  reJttetion  see  page  3.                 No. 

Paralla 

X.     Semi-diam 

• 

Def( 
Ilium 

r     ..              Son. 
ination. 

,         .       in. 

•     I        29.91     43-2     39-4 

7 

f               1 

-39  56. 

3+14  55.: 

r 

t 

• 

•           ft 

-  25  o-j 

9       29.95     49.2      50.0 

,  20 

-         3. 

2+15  5>.« 

) 

• 

+  15  47.' 

12  ,     29.94      53.8      54.3 

ZKNITH-POINT  CORR.          21 

3. 

3-15  51. c 

> 

.' 

• 

-  15  5«ij 

16       29.94      56.6      57.1 

^7 

-         3- 

I      +   15  50.-; 

) 

• 

+  15  47.^ 

21        29.90     61.0     62.5 

22,  23.  One  bisection 

1.                    No.    I  to  II  +  53.91        28 

-         3- 

2-15  50. <; 

\ 

-  15  S4il 

.   23       29.89     61.7     63.9       7, 

16,  26,  44.  Three  bisecti< 

3ns.                No.  12  to  23  +  52.34       37 

-         3. 

'     —  15  53.^ 

> 

—  :5  ^.' 

26       29.98      55.0     55.6 

No.  26  to  28  +  52.99 

28       29.99     57.7      59.2 

No.  29  to  37  +  53.36 

29       30.24      52.6     54.0 

No.  39  to  50  +  53.87 

35   ;     30.25      57.2      58.x   i 

i 

37       30.25  .  60.0     60.8 

39       30.33  ,  56.5     54.5 

1 
1 

■ 

1 

1 

1 
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'                           corrections.     1 

y 

CORRECTIONS. 

ft. 

Miscellaneous 
'   Correction. 

z, 

4  .       W-'AN 
8      IHREAI). 

^                         Inst. 

Clock. 

ZEN  nil  DISI. 

sorTH, 

Re 

fraction. 

AI'l'ARENT 

RIGHT 
.VSCKNSION. 

C.2 

APPARENT 

NORTH-POLAR 

DISTANCE. 

n- 

m.     s.             s. 

s. 

O              f 

t 

(I 

»        1 ' 

h.  m.     S. 

s. 

Of                    II 

1 
■  If 

k- 12      1   «•  Librse 

9     44  19.36  -  1.43 

-  10.60 

54  19  52-32.+ 

4 

30.21 

+ 

1   22.3 

14  44     7-36 

+ 

o.c'3 

105  32    6.0 

+  2.4: 

E.        2       Coniei3,i877.s.i* 

.i  9     47  42.22  -  7.71 

-  10.57 

298  35  46.98  + 

5 

27  39 

— 

1    17-5 

14  47  23.94 

•           • 

349  45  48.1 

•       • 

3   a   Bootis     .     .     . 

9     57  32.59  -  0.12 

-  10.54 

357  55  50  20  + 

5 

30.25 

— 

2.0 

14  57  21.90 

0.00 

49     7  39.6 

•♦-   1.5 

14      4   il   Leonis 

9       7  46.58  —  0.51 

-     9.92 

J7  37  4960  + 

3 

47-12 

+ 

18.3 

11     7  36. 11 

— 

0.09 

68  48  i6.2 

+  2.1 

1.          $    A   Crateris  . 

6      13  24.48  -   1.16 

-     9.96 

52  55  54.40  + 

3 

33-54 

+ 

1    15.9 

II   13  1 3 . 36 

0.00 

104     7     5.0 

+   1.6 

1 

(1   ,)  Leonis    . 

9     43    0.02  -  0.63 

-  10.00 

23  33  55-18  + 

3 

55-11 

+ 

25-1 

J  I   42  49-43 

+ 

0.03 

74  44  36.6 

+  3.2 

7        B.  A.C.  4og2 

.    9       2  46.93  -   1.74 

1-     9.97 

79  17  54.62   + 

4 

0.73 

+ 

4  56.3 

12      2   35.22 

— 

1.98 

130  33  12.9 

—  24.0 

8        B.  A.C  4i23(R 

)    .        ...         .      . 

■           • 

198  43  49.50  -»- 

5 

13. 12 

+ 

19.6 

•              •               •              ■ 

•           • 

32  16  59.0 

+   1.2 

q         K  AC. 4123      . 

•           • 

341     5  57.12  + 

5 

4-19 

— 

19.6 

a                 •                 •                 a 

• 

32  17     2.9 

+   1.2 

10        B.  A.C.  4195 (r. 

) ;    ;  !  '.    '.  '. 

•           • 

169  59  55-52  + 

3 

37  03 

— 

10. 1 

•                •                a.              • 

•           • 

61     2  58.7 

-  6.91 

11         B.  A.r.4iq5 

1 

•          • 

9  51   54.22  + 

4 

3»-8o 

+ 

10. 1 

•               •                •                • 

•           • 

61     3     0.3 

—  6.9 

12    12^  Canum  Vcnat. . 

.  5  50  28.17  —  0.07 

1-     9-97 

359  49  55.88  + 

5 

5.52 

— 

0.1 

12    50    1S.I3 

— 

3.02 

51     1  22.5 

-  6.2 

13    12-Canum  Venat.  , 

1  6  "  50  29.48  —  0.07 

-     9.97 

359  49  55-88  + 

4 

51-58 

— 

0.1 

12    50    19.44 

+ 

O.II 

51     I     8.6 

+   1.8 

14         B.  A.C. 4355 

.    6      54     2.84  -    1.54 

-     9-97 

71   39  57-22  + 

1 

33-12 

+ 

2  52. 1 

12  53  51.33 

— 

2.38 

122  50  43.6 

—22.6 

15        B,A  C.4357* 

6      54  31.92  -   1.54 

i-     9.97 

71  39  57.22  + 

S 

51.32 

+ 

2  53-3 

12    54    20.41 

— 

2.38 

122  58     3.0 

—22.6 

lb        B.A  C.4357- 

5      54  32.39  -    1.54 

-     9.97 

71  39  57.22  + 

8 

46.92 

+ 

2  53.3 

12    54    20.85 

^ 

2.38 

122  57  58.6 

-22. b' 

1 7        Polaris,  s,  v. . 

.    5      13  42.48  1-46.74 

-     9.98 

307  29  50.50  + 

4 

9  72 

— 

I    14.7 

1    12  45  7^» 

— 

0.26 

358  39  12.7 

+   1.6! 

iS         Durch.  7^264l. 

9      18  46  40  —  0.79 

-     9.98 

31  27  52.38  + 

4 

55.63 

+ 

35-4 

13  18  35.63 

— 

2.58 

82  39  44.6 

-15.0 

ig         Pales. 

.    5      24  25. 82  —   1.25 

-     9.99 

57  13  53-28.+ 

6 

0.91 

+ 

1   29.8 

14  24  14.58 

■             a 

108  27  45.2 

-  2.7' 

.  2u   ^)   Bootis     .     . 

■    9     57  31.96  -  0.03 

-    9.99 

! 

357  55  52.95    -H 

5 

25.20 

— 

2.0 

J4  57  21.94 

+ 

0.03 

49     7  37.4 

—  0.2 

21    ;i  Libnc      .     . 

•9      10  37.33  —   1.08 

-  10.06 

47  43  53  62  + 

4 

40.22 

+ 

1     3-7 

15   10  26  26 

« 

-r 

0.07 

98  55  58.7 

+  2.4! 

22  /i<  Bootis     .     . 

■    6     20     3.73  —  0.13 

-     9.91 

1 

0  59  54.55   + 

5 

24-25 

■H 

1 .  1 

15   19  53-60 

— 

0.13 

52  II  41. I 

+   1.0 

23   u*  Bootis     .     . 

.    5     20    5.11—0.13 

'—  10.00 

0  59  54.55  + 

7 

11 .92 

+ 

1. 1 

15   19  54.98 

— 

3.03 

52  13  28.8 

-14.8 

24        romcl  ^,18778.!' 

.   9     28     7.09  —  7.08 

—  10.01 

298  55  50.82    +- 

6 

2.22 

— 

I  44-2 

16  27  50.00 

•             • 

350     6  30.0 

•   *  1 

25   ti    llerculis 

.  9     57  16.90  —  0.25 

1 

-  10.03 

5     3  54.35   + 

5 

5-91 

+ 

5-2 

16  57     6.64 

+ 

0.21 

56  15  26.7 

+  ..3 

P.       26        Polaris   .     . 

.    3      12  14.90  +37.68 

-    10.32 

310  10 

■ 

«            • 

• 

I    12  42.26 

_ 

4.11 

i                 •                 •                 • 

•       ■ 

27   V    Piscium 

.    5      25     5.38  -  0.54 

-  10.34 

24     6     . 

■ 

• 

■            • 

I   24  54-51 

1 

0.09 

•                 •                •                  « 

■       • 

28   ^  Arictis    .      . 

.,  9  ,  48     1.88  -  0.45 

,-  10.38 

18  35  5»-75  4- 

5 

2.16 

+ 

19. 1 

I  47  5109 

'+ 

0.06 

69  47  34.2 

+   1.3 

29   a    Persei  (R.)    . 

•          • 

i(}0  27  48.85  + 

3 

47.04 

■I- 

10.4 

■            •            •            • 

.       * 

40  34  34.9 

-  0.5 

30  a    Persei     .      . 

.    3      15  42.62  -+-  0.28 

—  10.40 

1 

349  23  5560  + 

4 

30.75 

— 

10.4 

3  15  32.50 

+ 

0.04 

40  34  37.2 

+   1.8; 

1 

15    31         Sun  I.  S, 

.    9     29  18.61   —  0.44 

1 

— 10.41 

20     3  52.60    -H 

4 

38.96 

+ 

20.5 

3  29     7.76 

■              • 

71   15  13.5 

■       • 

32        Sun  II,  N.    . 

.,   9  1    31    32. P2    -    0.44 

'—  10  41 

19  31   49-52  + 

5 

2.75 

+ 

20.0 

3  31  21.97 

•             • 

70  43  33-5 

■ 

33    3  Orionis  .     . 

.98  49.11    —   0.83 

-  10  51 

47     7  51-72  + 

5 

27-71 

+ 

59-9 

5     8  37-81 

+ 

0.04 

98  20  40.5 

+    2.5j 

34   |i  Tauri      .     . 

.:  9  \  18  42.00  —  0.26 

—   10.4b 

10  18     .      . 

• 

•            • 

•            • 

5   18  31.26 

— 

0.  14 

■            •            •           ■ 

•       ■ 

35   €    Orionis  .     . 

.    9     30    9.81  —  0  73 

1-  10.47 

40     5  52.78  + 

3 

52.69 

+ 

46.6 

5  29  58.60 

— 

0.01 

91   16  53.3 

+  2.7" 

36   a    Orionis  .      . 

.    5     48  42.28  —  0.60 

-  10.51 

31  26     .      . 

• 

• 

•            ■ 

5  48  31.18 

_ 

O.Ol 

*            •            ■           • 

1 

•       •    ■ 

37   (*   Canis  Majoris 

.    9  '  39  55.29  -  0.94 

1-  10.49 

55  20     .      . 

• 

•            • 

•           • 

6  39  43-82 

+ 

O.OI 

■            •           «           • 

■         • 

38        R  A.  C.  422s 

.    9     25  32.71  |—  0.84 

—  10.26 

1                              _ 

43     9  51.25   + 

5 

38.54 

+ 

53-1 

12  25  21 .61 

— 

2.28 

94  22  44.1 

—  16.3' 

39  /  Viri(inis  .     . 

.    9     30  40.71  —  0.85 

1—  10.26 

43  57  50.55  + 

4 

24.62 

+ 

54-8 

12  30  29.60 

— 

2.30 

95     9  ?i.2 

-16.7. 

40        Lalande  23951 

.    9     45  15.12^-  0.94 

,—   10.26 

51  37  52.05   + 

3 

32.86 

+ 

I    11.3 

12  45     3.92 

— 

2.33 

102  48  57.4 

-18.8 

41    12- Canum  Venal. 

.    9  .  50  29.61   —  0.10 

-  10.16 

359  49  53-55   + 

4 

54.11 

— 

0. 1 

12  50  19.25 

— 

0.07 

51     1     8.8 

+    2.2. 

42        B.  A.C. 262,s.p 

.'  7 ;  52  22.43  -12.49 

.—   10.26 

304  25  54.28   + 

4 

51-49 

— 

1   22.0 

0  51   59.68 

+  1 5  -  89 

355  35  45.0 

+    3.0. 

43   (9    Virginis .      . 

.9     3  48.49!—  0.84 

!-  10.25 

43  41   53.48  + 

4 

5. 10 

+ 

54.1 

13     3  37-39 

— 

0.05 

94  53  13-9 

+    2.7 

44        Polaris,  s.  i\ 

.    7     »3  35.41  -38.89 

i—    10. 2t) 

307  29  52.02  + 

4 

1 2 .  69 

— 

I    13.3 

1    12  46.26 

— 

0.44 

358  39  12.6 

+    1.6. 

45   0    Virginis .     . 

.    9     18  56.59  —  0.91 

,-  10.31 

49  19  56.72  + 

4 

3-27 

+ 

I     5.9 

13  18  45-42 

+ 

0.02 

100  -^1   27.1 

+    2    1 

1 

46        B.  A.C. 4509 

..  9     24  17.97  -  0.48 

.--   10.26 

19     7  51.75   -H 

4 

2.  19 

+ 

19-7 

13   24      7.23 

— 

2.72 

70  18  34.8 

-12.3, 

47    ;    Virginis .     . 

.;  9  !   28  39.23  -   0.77 

-  10  31 

38  45  53-52  + 

5 

16.56 

-f- 

45.5 

13    28   28.20 

+ 

0.04 

89  58  16.8 

+  2.4 

48         B  A.  C.  4562 

..  5     35     1.48.-  0.46 

—   10.26 

18  11   5350  -h 

6 

57-91 

+ 

1S.7 

13  34  50.76 

— 

2.75 

69  25  31.3 

—  12.6 

49         B.  A.C. 4563 

.     6  i   35      1.97    —    0.46 

1—   10.26 

18  11   53-50  + 

3 

30.32 

+ 

18.7 

13  34  51-25 

— 

2-75 

69  22     3.7 

—  12.6 

50  9    Ursa  Maj.  (r.) 

1 

1 

■           ■ 

190  57  49-75   -1- 

3 

53.44 

+ 

11. 0 

•            •           •            • 

•           • 

40    4  27.0 

-  0.4! 

|B*rom.    T^t.^ 

Ex. 
Ther. 

/'or  summary  of  the  fU 

•rnvnts  of  reduition  sir  puge  3. 

No. 

Paralla 

X.     Scmi-diam 

t. 

Defe 
Illumi 

nation. 

im. 

in. 
30.35     51.5 

'  i 

49.0 

ZKNlTII-rOINT  CORK. 

31 

r             1 

-         3- 

0 

1           It 

—  15  50.0 

1 

■ 

-   15 

It 
.  53.0 

30.29     64.6 

63.0 

J  i 

32 

—         2. 

9     +  IS  50.0 

• 

+   15 

47.1 

30.39     63.6 

61. u 

I5f  16.  25.  One  bisection.            Nu.    i  to    3  -f  5387 

! 

30.33     61.2 

5Q.4  <      2 

,  17, 42. 44,  Three  bisect 

ions.        No.    4  to  25  H-  54.42 

1 

30.31      58.1 

56.0' 

3,24.  Four  bisections.         No.  28  to  35  -+-  52.: 

n 

30.31     67.5 

70.0  ' 

No.  38  to  50  -h  55.1 

f9 

30.28     71-5 

74.6 

30.29     72-5 

75.5 

1 

30.25      76.5 

78.7 

■ 

30.21      78.2 

81.2 

30.17     69-8 

68.7 

50.17     69.7 

68.2 

40 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

May  15 
P. 


16 


F. 


17 


u 

6 


I 
2 

3 
4 

5 


OBJECr 


T/    Ursae  Majoris 
^    Bootis 
50  Cassiopcx,  s.  I' 
a    Draconis 
o    Bootis  (r.)    . 


6  a    Bootis     . 

7  f^    Bootis     . 

8  (i-    Librae 

9  /?   Ursae  Minoris 
10  fl   Bootis     .      . 


II 

12 

13 
14 
15 

I  16 

'18 

>9 
20 

21 
22 
23 
24 
25 

26 

27 

28 

29 
30 

31 
32 
33 
34 
35 

36 

37 
38 

39 
40 


y 

3" 


XV.  16    .     . 
B.  A.  C.  5199 
B.  A.  C.  5352 
B.  A.C.  1247,  s.i 
B.  A.  C.  5435* 

B.  A.C.  5435- 
Draconis 

Herculis 

Parthenope 

XVI,  17  .      . 

XVI.  19.      . 
B.  A.C.  5671 
Ursae  Minoris 
Herculis  (r.) 
Herculis 

B.  A.C,  1 662.  S.I 
Herculis 
Draconis  (r.) 
Draconis 
Sagittarii 


22  Camelop.,  s.  v. 

Jupiter  I,  N. 

Jupiter  H,  S. 
rJ    Ursae  Minoris 

O.  Arg.  S.  18436 


4 

9 
6 

9 


MEAN 
THREAD. 


CORRECTIONS. 


Inst.     ;    Clock. 


ni.     s.  s. 

42    55. oS  -I-  0.22 

49     3.19  -  0.49 

53     8.94  -  3.62 

I    17.^7  +  I. 10 


s, 
10.26 
10.26 
10.26 
10.26 


3      10  16.58  -  0.47  — 

9  •  39  50.39  -  0.34  1- 

3    .  44    18.66  ;—    0.99  — 

3   '.   51    19.05    -t-    2.39  - 

9     57  32.19   -  0.06  — 


9 
7 
5 
5 
6 


I 


ri 


5 
9 
9 
9 
9 

9 
9 

6 

3 
3 

8 
9 


29  58.32 

39     7.97 

5^>  33.24 

o     3.50 

11  59.63 

12  0.78 
22  32.73 

9.30 


1 .14 
1 .29 
6.74 
8.70 
1 .24 

1 .24 
1.08 
0.44 


25 

33  41.77    -   0.98     - 

37  33.48   -    I. 19    - 

39  56.77-    1.05    - 
47     0.00—    1.23    — 

58  49.92    4-    5.70  :- 

•  •  •  •  • 

9  15.75-  0.55 

23     1 .11   —If  .40 
41   51.77  -  0.32 


10.26 
10.25 
10.25 
10.25 
10.25 

10.25 
10.25 
10.25 
10.25 
10.25 

10.25 
10.25 
10.25 
10.25 
10.25 

10.25 
10.25 
10.25 

10.19 

10.25 
10.2i2 


a 

V 
a 

a 


Lyrae 
Polaris 
Piscium 
Ceti    . 
Aurigac 


41  /?   Orionis  . 

42  (2' Canum  Venat, 

43  i2*Canum  Venat. 
[  44  0   Virginis  . 

'  45         Polaris,  s.  r. 

46         Virginis . 

I  47  C    Virginis  . 

'  48  //    Boctis     . 

49  f    Bootis     . 

,  50  a-  Librae 


5 
9 

9 

5 
6 

4 
6 

7 
5 
9 
9 
9 

9 
6 

5 
9 

5 

9 

9 

9 
6 

9 


53 
58 

5 
II 

II 

12 

29 


57 
9 


52 
10 


30.84 
21.60 
24.80 
6.38 
29.27 


+  0.32 

—  1.23 

—  3.24 

—  1 .  10 

—  1. 10 

+  14.31 

—  1.18 


32  59.05  I—  0.08 
12  35.02  '4-18. 31 
25  5.08  —  0.28 
56  1.93  -  0.33 
7  46.59  -1-  0.07 


8 

50 
50 

3 
13 


48.37 
28.22 

29.41 
47.81 
13.58 


18  5«;.90 
28  38.56, 
49     2.62 

39  49-99 
44   17.80 


0.38 
0.04 
0.04 

0.37 
20.25 

0.41 
0.35 
0.24 
0.17 
0.45 


10.24 
10.28 

10.24 
10.24 
10.24 
10.21 
10.24 

10.29 

10.33 
10.26 
10  34 
10.17 

10.22 

10.04 
10.04 
10.05 

10.03 

10.13 

10.07 

9  93 

9.94 

10.00 


ZENITH  DIST.  I 

.SOUTH. 
FROM  CIRCLES. 


CORRECTIO.NS. 


Instrument  Refraction 


348  53  52.401-1- 

19  47  52.85  ;-h 
290  4 1  5  c  92 ;  -h 

333  51  55.70'+ 
160  51  49.30  + 


4  26.06 

J  4f).37 

3  48.32 

4  27. 89 

4   1.79 


+ 

—  2 


18 
II 

54 
324 
357 

64 

73 

315 
302 

69 


59 

13 

19 

9 

55 

51 

3 

31 
21 

23 


52.45 
50  52 
54.78 
54.30 
52.05 


f 

-+- 
-I- 
+ 


4 
4 
4 

5 

5 


18.39 
1 4 .  60 
30.92 
6.58 
26.59 


-+- 

+ 

4-    I 


55.18    + 
54.90 
53.38 
54.70 

53.58;+ 


+ 
+ 
+ 


5  1.50 
4  40. 1 1 

3  58.13 
3  32.33 
3  35.25 


+ 
+ 


<>9  23  53.58 

J. 

t 

3  52.79 

i+ 

337  I  54.62 

+ 

4  50.83 

17  3  51.55 

4- 

4  15  75 

+- 

53  37  53  20 

4- 

5  57-35 

•f- 

67  3  55.32 

■\- 

4  25.61 

-h 

58  39  53.12 

+ 

4  52.60 

+ 

69  9  52.52 

+ 

4  29.41 

+ 

316  35  51.32 

+ 

4  47.04 

— 

155  33  53.08 

-h 

4  32.21 

— 

24  15  50.90 

+ 

5  44  40 

+ 

303 

II 
192 

347 
69 


57 
I 

31 

'9 
1 1 


52. 85 

54.38 
52.00 

53.92 
53-98 


+ 

4- 
+ 
f 


288  13  50.25  -4- 

61  51  53.68  4- 

61  51  53.68  + 

312  13  50. 82  h 

66  35  52.62  -f 


5 
4 
4 
4 
4 

4 
4 
4 
4 


10.41 

1311 

11.45 

390 

47.17 

29.94 

7-34 

49.93 

40.73 


+ 

+ 


4- 


5  21.27  -f 


o 

310 

24 

35 

352 


9 

9 
6 

12 

57 


51 
51 


38'  + 
12'  + 


3 

5 


52.29  4- 
13.63  - 


47.02 


-i  3  35.10  - 


47  7  50.25  + 
359  49  45.52  :  + 
359  49  45.52!+ 

43  41  46.12 
307  29  49-82 

49  19  52.10  4- 
38  45  47.12  + 
19  47  39.60  -I- 
II  13  45. 881-1- 
54  19  53.48  + 


5  27. q6 

5   14-97 
1.36 
12. 00 

14.17 


4  9-32 

5  23.08 
4  58.08 
4  1970 
4  33.14 


No.'  Barom. 


5 
10 

14 
28 
36 

37 
39 
41 


m. 
30.17 

30.15 
30.13 
30.11 
30.10 
30.04 
30.12 
30.10 


At. 
Ther. 


67.8 
66.5 
65.6 
64.6 
64.0 

73.5 
80.2 

83.4 


Ex. 
Ther. 


66.7 
65.2 
64.4 

63.3 
62.8 

76.2 

83.2 

88.2 


/'flr  summary  of  the  elcmruts  of  nductiott  SiV  /V/v"*"  3. 


+    2 


1 
2 


2 
I 
I 
I 
2 


4- 
—    I 

+    I 

■f 
-H 
4- 

-i-  1 


r» 


I  1  .0 
20.5 
28.1 

27.7 
19.6 


19 
1   1 

19 

40 

2 


6 

3 
I 

9 
o 


2  0.9 

3  5-2 
55-6 

I   29.2 

30.5 


2  30  5 
24.0 

17-5 
i  17.4 
2   14.0 


33-4 
28.9 

53-6 
25.7 
25-7 

24.0 
1 1 .2 

12.7 
12.7 

29.3 

50.3 
46.4 
46.4 
2  5 
II. 4 

0.2 

5-3 


6.6 

.'  S .  () 

o.  I 

0.1 

53.2 

12.1 

4.8 
44.8 
20. 1 
II  .2 
17.9 


APPARENT 

RIGHT 
ASCENSION. 


h.  in.     S. 
3  42  45.04 

3  48  52.44 
I  52  55.06 

4  I     8-31 


10  5.85 
39  39-80 
44  7.42 
51  II. 19 
57  21.88 


JS  « 

it  u 

M  O 


S. 

—  0.05 

—  0.05 

—  O.OI 
+  O.IO 


0.00 
j—  0.06 
4-  0.06 

+  0.07 
—  0.02 


5  29  46.93  -  3.04 

5  38  56.43  -  3.23 

5  56  29.73  -10  57 

3  59  44.55  +  7-76 

6  II  48.14  —  3.21 


6  II  49.29 
6  22  21.40  I 
6  24  58.61  I 

6  33  30.54  ! 
6  37  22.04 

6  39  45.47  . 
6  46  48.52 

6  58  45.37 


-  3.21 

-  1.99 

-  2.75 

-  3  18 

-  3.02 

-  324 

-  0.16 


7  9  4.95  ]-  0.04 

5  22  39.46  +  6.50 
7  41  41.20  4-  0.01 


7  53  47.60 
7  57  57.63 


—  0.08 
+  0.03 


6  5  17.36  +  0.1 1 

8  11  10.26 

8  II  13  46    ,   . 

8  12  10.45  1+  1.54 

8  29  17.85  I—  3.02 

;8  32  48.73  I  f  0.08 

I  12  43.00  !—  4.67 

1  24  54  47  '+  O.OI 

2  55  51-33  +  o.oS 
5  7  36.47  -  0.03 

S  8  37.80  14-  0.03 

12  50  18.14  —  2. 09 

12  50  19.33  '+  0.03 

13  3  37  40  -  o  03 
1  12  43.30  :—  4.67 

13  18  45.46  +  0.07 

13  28  28. 18  +  0.03 

13  48  52.36  —  0.13 

14  39  39  82  ■—   0.05 
14  44  7-35  -  0.02 


APPARENT 

NORTH-POLAR 

DISTANCE. 


s 

O  { 
u  » 


40  4  28.7 
70  59  20.9 
341  49  33.3 
25  2  17. I 
70  10  49-7 


+  I 

+  2 

+  3 

—  o 

+  I 


70  10  51.6    +  3 

62  24  37-6    -h   I 

105  32     6.0    +  2 

15    20   41.2    ;4-    O 

49     7  37.8  1+  o 


116     5  18.8 

124  iS     1.4 

6  41   17. I 

353  30  19.0 
120  36  20.5 

120  36  38.1 

28  12  42.6 

63  14  46.0 

104  51  29.2 

118  16  56.1 


-17 
-16 

-13 

I-12 

-14 
-14 

—  16 

-  5 

-13 


109  52  40.3  ;-i6 

120  23  12.0   —12 

7  46    60  i  f  I. 

75  28  21.6  |4-  1. 

75   2^   22.2     +2. 


355     8    0.5 
62    12   39.9 

38   30      5.1 

38   30     6.3 

120  25   31.7 


-17. 

-t   1. 
0. 

+   I. 
+  0. 


339  21  51. 1  o.< 

113  4  8.6  j-l-19.1 

113  4  51.2  -23.' 

3  23  50.3  +  o.( 

117  49  46.5  -  5-! 

51  20  5.1  -  0.3 

I  20  50.7  +   I.^ 


44     7  36.7  '+  2." 


98  20  38.0 

51   I  21.6 

51  I  8.0 

+  0.3 
+  1.1 

94  53  12.5 
358  39  13.1 

+  S.J 

100  31  27.1 
89  58  16.2 

+  «.^ 
+  l.< 

70  59  19.0   -f  i.( 

62  24  38.0   +  «.! 

105  32    5-7  :+  *•' 


No.    Parallax.    Senni-diam. 


Defective 
Illumination, 


Sum. 


r> 


tl 


n 


32 

33 


1.8 
1.8 


+ 


21.3 
21  3 


+        l9-$ 
-        23.1 


2.  Four  bisections. 
12.  35.  One  bisection. 
37.  Three  bisections. 
45.  Five  bisections. 


/.ENll  H-I'OINI    CORR. 

No.  I  to  364-  55. 19 
No.  37  to  41  4-  56.10 
No.  42  to  504-  57.49 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


41 


17 


l3 


rOKRKCI  IONS. 


E 


OHJKCI. 


(K. 

-a 

41 


MEAN 
niKKAI). 


Inst. 


■  ^   Librae 

2  j«  Ursse  Min.  (R.) 

3  ;-'  Urs;e  Minoris 

4  n    Cor.  H0rc.1l  is 

5  '«    Serpentis 

6  f    5)erpentis 

7  e    Cor.  Bor.  (r.) 

8  e    Cor.  Borealis 

9  Hebe.     .     . 

10  Parihcnope . 

11  K    Ophiuclii 

12  Anon3*[nou$ 

13  Juno . 

14  Polaris    .     . 

15  <»'    Ceii  .     .     . 

16  ;3   Arietis    . 

17  SoCassiopesp   . 

18  a    Arietis    . 

19  V'  Celi   .      .     . 

20  t    Cassiopcas   . 

21  Sun  L  N.     . 

22  Sun  II,  S.     . 

23  ;)  Orionis  . 

24  3  Tauri 

25  <J    Orionis  . 

26  Moon  I.N.  . 

27  t    Leonis 

28  a   Leonis 

29  y    Ursao  Maj.(R.) 

30  >    Ursse  Majoris 


31  o  Virginis  (r.) 

52  o  Virf^inis 

33  Polaris,  s.  p. 

34  a  Virginis .     . 

35  C  Virginis .     . 


36  B.  A.C.  4595 

37  H,  A.  C.  4600 

38  1/    Booiis 

39  50  Cassiopeac.  s.  i 

40  I     Cassiopcas,  s.  r 

41  B.  A.  C.  4818 

42  B.  A.  C.  4967 

43  H.  A.C.  5035 
41  B.  A.  C.  5046 

45  Lacaille  6328 

46  Hebe      .     . 

47  B.  A.C.  5451 

48  «i   Scorpii    .     . 

49  Parihenope . 

50  n  Herculis 


3 
5 
9 


m.     s.  s. 

10  36. Co  -  0.42 

•           •           •  •           • 

21    II. Oy  -H  0.94 

2Q  4 1  .  (/)  —  0.18 

38   25.73  -  0.33 


Clock, 


s. 

•  • 

()  .  ()C) 

9.98 
9.96 


9     44  54.32  -  0.34    -  10.02 


9  ,     6  25.11    -  o  35 
9     31   54.66  —  0.46 


9 
3 


5 
8 

9 

9 

3 
6 

9 


52     3,82  —  0.32    — 

57  11.13  -  o  41  - 
57  n.77  -  <'.4i  ,- 
12   46.92    +     7.67     — 

18    3.19  -  0.05   — 


48 

53 
o 

6 
>9 


0.92 

4.70 
24  62 
39.22 

4.90 


O.OI 

0.43 
0.00 

O.U2 
0.31 


9     41   M.82   +  0.02 
9  I  43  26.57   4-  0.02 

9        8  47.64 
18  41 .09 

25  53  51 


9 
9 


I 


f 


0.00 
0.06 

O.OI 


9 
9 
9 


5   10.60 
39     3.49 


0.04 
0.04 


2     0.58  —  0.06    — 


9-97 
9.96 

9.95 

9.96 
9.96 

0  95 
10.08 

9.79 

9-93 
9.88 
9  97 

9.91 

9.87 
9.87 

9.87 

9.73 

9.86 

0.6 

9.68 

9.64 


'  4  ,  13    0.75  -  6.29 

j  9      18  55-06  —  0.09 

9     28  37. 85  -  o.ii 

I  9     41   12.08  —  0.06 

9  '  41   54.22  —  0.06 

,  7  ,  49     2. 12  —  c. 10 

9     53     5-32  --  0.67 

9  :  '9     5.78  -  0.57 

■   9       2Q    13.81  —    0.07 

9     58  48.04  1+  0.04 

'  9  .  II     5.82  —  o.oS 

8      13  31  21  -  0.08 

8  13  43-73  -  0.^8 

9  5  28.53  -    0.12 
'9      15   lo.ii  —  0.09 

9     22    4.81  —  o. 10 

9     30  59.56  —  o. II 

9     38  53  17  +  O.oS 


() .  6 1 

9.61 

9.63 

9  60 
() .  60 
9.57 

9.59 
9.58 

9.5?^ 

9-57 
9.56 

9- 56 

9-56 

9-54 

9.46 

9.?3 
9.61 


ZF.MTII    I»ISI. 
s(»ri  H, 


0»KRK<    I  M)N» 


riistiurrioiK.  Refraction 


43 


17 


47 
213 

326  33 

1 1 

3« 


41 

5<) 


33 

16S 

II 

36 

53 


57 
IS 
35 
21 

33 


5(1.58 

43-45 
42.90 

50 .  ()ft 

54  20 

56. 7S 
47.02 
48.40 
53  32 
50.52 


+ 
\- 
V 

4- 

+ 
■f 


4 
4 
4 

4 
4 

4 

4 

3 

5 
6 


46.61 
11.64 
27.21 

5.3^ 
37-27 

24.56 

35- »3 
48.66 

48.83 
20.82 


29  '3  49/8  f  5  33  02 

43  21  51 .65  -f-  8  II  04 

43  21  51.65  -f-  6  44.44 

310  9  47.92  4-  5  44.3^ 

47  37  47.20  -H  3  46.95 

18  35  54.?^'-*-  4  59-68 

326  59  55.85  |-l-  4  50.36 

56. 4S  ,-|-  4  33-^3 


+ 

4- 
+ 

+ 


-h 
-f 

+ 

+ 


15  55 
30  32 

331  57 


+ 


1-7 
<^6.S 

36.  S 

II. 7 

35-1 

37-8 
II  .6 
II  6 

41.4 
16.2 

31.6 

53-3 

53-2 

50 

0.5 

18.6 
35.6 


50. S5  -I-  5  21.36  —   29.1 


18  51  41 .80  .-«-  4  43.23 

19  23  42.75  4  4  20  36 
47  7  52.32  -I-  5  28.28 
10  17  50. 38  .-f  5  25.40 
39  II  53.0S  '4-  4  29. 48 

20  II  42.95  1 4-  3  13  85 
14  27  49.65  4  5  13.60 
26  13  51.55  4-  5  23.44 

195  23  50.92  4-  5 

344  27  51. 62. 4  3 


2.99 
19-37 


+ 

■ 

-r 
+ 
4- 


+ 
+ 


150  27 

29  23 

307  29 

49  19 
38  45 


53. 6S 

53.45 
52.45 
58.32 
54-58 


4- 
4- 
4- 
4- 


359  39  55-68  4 

359  39  55.68  4- 

19  47  50. SS  + 

290  41  53-7^  -^- 

2S5  43  54-42  4- 


3 

4 
4 

4 


6 

4 
4 
3 

J 


45-11 
27.60 
I  o .  96 

2.39 
17.13 

40.3? 
22.6;; 

4.^^.63 

42. <K) 
55.23 


+ 


+ 


2 

3 


18.7 
19.2 
58.2 

10. 0 
M.4 

19.8 
14.0 
26.6 
1.5.2 
15.2 

31.0 
31.0 
11.7 

4.5 
44.7 

0.2 

o  3 

20. 1 

25  4 
13.8 


78  25  54.^^2  4-  4 
335  7  54-70  4  5 

79  I  55.45  -H  7  29.01 
79  1  55-45  -   3»-34 


79     I    55.45    -H    5   32  "'* 


3.23      V  4  26.2 

0.92     —  22.3 

f  I  42.4 

+  4  39-" 

4  4  41.0 


36    17   54.38  4- 

75   53   5?   30  + 

6 1  55   55.18  4 

53  3'   53  32  ■»- 

359  39  54  92  + 


6  5i.S( 

4  »»-27 

5  27.39 

6  30.91 

4  35.53 


4 
+ 


3 
I 

I 


41.2 
39-4 

?'»-3 
15  s 

03 


Ari'AKKNT 

Ki(;in' 

ASCKNSION. 


li.  m.     s. 
15   10  26.19 


8 


B 
e  2 

IT     0 


s. 
0.02 


15  21       2.04  4-0.50 

'5  29  31.73  0.00 

15  38   15.42  4-   0.01 

15  44  44-0(5  -4-   0.03 


16     6   14.79 
16  31   44.24 


16 

16 

16 

I 

I 


51 

57 

12 
17 


53-54 
0.76 

1 .40 

44  64 

53.  »9 


I    47   50  98  — 

1  52   55.20 

2  O    I  4 . 70  — 

2     6  29.28  4 

2   18  55.30  ~ 


0.06 
2.84 

■  • 

3-63 
0.13 

O.  12 
0.00 
0.03 
0.13 
O.OI 


3 
3 


41 

43 

8 

If" 

25 


1.97 
16.72 
37.82 

3«-34 
43-71 


+  67  37 
-67.38 
+  0.05 
—  0.07 
+   0.02 


9     5     0.S9    +71.26 

9  38  53-77    -  0.03 
10     I   50.86    —  0.06 


I  12  44.85  -  3.71 
13  18  45.36  —  0.03 
13  28  28. 17    4   0.02 


13 

«3 
I 


41 
4' 

48 
^1 
is 


2.42 

44-56 
52.42 
55.06 

55.63 


14  29     4. 16 

M  58  3^-51 

15  10  56. 18 

15  13  21    57 

15  13  34. (X) 

16  5  18.87 
16  15  0.48 
16  21  55. 17 
16  30  41). 92 
»6  38   43   72 


3-09 
3-09 
0.07 

o.  16 
0.30 

3.08 
4.  CO 

3  32 
3.33 
3.34 


-  3-45 

—  o.  10 

•  • 

4    o .  oS 


lA 

s    . 

J*  2 
•5 


APPARENT 


I 


DISTANCE. 


I 


S 


II 


98  56   0.4 
17  43  49-3 

»7  43  54.5 
62  52  29.3 

83   II   27.8 


4-  4.1 
-  3.0. 

2.2| 
2.1] 

2-3, 


4- 

+ 

+ 


85     9  20.3    4  1.9 

62  46  10.6  1+  2.8 

62  46    9.9    4-  2.1 

87  34  44-8    -  3.0 

104  47  48.7  ,-  52 


So  26  15.6  4-  5.0; 
94  37  17.2  1-14.5! 

94  35  50.5  ,-  2.6! 
I   20  48.4  '—  1. 1 1 

95  48  55.9  I  0.0 

69  47  34.2  i4  1.4; 
18  10  31.8  4-  1.2I 
67     7     7.3    +  o.5| 

•           ■           •           •  •       •  I 

23     9     4.3    -  1.3 

70  3     4.9 

70  34  43-5  . 

(>8  20  40.0    4-  2.4 

61   29  47.0    4-  1.8 

90  23  23.2    -I-  2.7 

71  21  37.8  .    . 

65  39  38.4  14-  2.8 

77  26  2.8  4-  3.0 
35  37  '2.1    —  2.3 

35  37  17.0    4-  2.6 

I 

80  35   13.4    4-  1.3 

80  35   13.2  '4-  I.I 

358  39   12.9    4-  2.5 

100  31    26.4  '4.  1.4 

89  58    17.6  .+  3.3 


50  52  57-1 

50  50  39.2 

70  59  20.8 

341  49  31-6 

336  50  57.0 


+ 
4- 

4- 


8.5 

8.5 
3.0 

0.9 

2.7 


I2() 
29 

13^^ 
130 

130 


40 
18 
20 
12 
18 


45-4 

54.5 

2d. I 

24.3 
31.0 


—21. 1 
—  10. 1 

~i8.8 
-18.6 
-18.6 


87  31  48.6  —  3.0 

127  8     7.2  —15  8 

116  9  43.1  +  3.3 

104  46     1.2  —   5.2 

50  50  51.4  4-2.2 


Baroni. 

At. 
Thcr. 

Ex. 
Ther 

in. 

0 

0 

30.09 

72.0 

71.0 

30.06 

71.0 

69.2 

30.16 

.  77.6 

80.9 

30.16 

82.5 

83.8 

30.13 

84.7 

87.4 

30.10 

8S.9 

91.0 

30.04 

88.5 

92.6 

30.04 

78.6 

77.5 

90.04 

76.2 

75.1 

30.01 

73. » 

71.7 

For  sum  maty  of  the  tlcmvHts  of  iw/iufion  .ur  y\/;i'  3 


No.     Taiallax.     Scmi-diam . 


Defective 
Illumination. 


Sum. 


II 


7, 3. 20.  One  bisection. 
14,  26,  33.  'ihrec  bisections. 
17.  Four  bisections. 


21 

22 

/KM  IlI-rolNT  <i>KK 

26 

N«.).    1  to  13 

4  57.49 

No.  14  to  25 

4-57.10 

No.  26  to  50 

4-  58. 21 

2.8  I    4    15  49-3 


I 


2.9      —    15  49.3  I 
21)  21.6  I    4-    16   13.2 


4    15  46.5 

-  15  52.2 

-     4     8.4 


.77  A 


42 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


I 


DATE        u 

AND        Jd 

B 

9 

7^. 


CORRKCTIONS. 


OBS  R. 


1877. 

May  18 
S. 


21 


22 


P. 


23 


OnjKCT. 


I 
2 

3 
4 

5 

6 

7 
8 

9 
10 


Opliiucbi 
Jupilci  I,  S.  . 
Jupiter  II.  N. 
(!^omct^,  iS77s.r. 
Saj^ittarii 

Polaris    . 

Piscium  . 

Arietis     . 
50  Cassiopea;    . 
a    Arietis     . 


o 


1 1  12*  Caniim  Vcnat.  . 

12  12- Can um  Vcnat.  . 

13  50  Virginis  .      .      .; 

14  \       Polaris,  s.  r. 

15  «    Virginis  . 

16  7    Bootis 

17  B.  A.C.4674 

18  B.  A.C.  4737      . 
ig        Groom.  2097 

20  B.  A.C.  4758      . 

21  B.A,C.4Si8      .; 

22  B.  A.C.  4870      .' 
;  23         B.  A.C.  4903 

24  ,3^  Scorpii     . 

25  Ilcbe. 

■  2()  c    Ophiuchi       .      .' 

27  a    Scorpii     . 

28  Polaris    .      .      . 

29  i  a    Arietis     . 

30  0    Virginis  . 

1  ' 

I  31         B.  A.C.  4092 

'  32  4    Draconis 

33  V    Virginis  .      .      .[ 

34  B.  A.  (v.  4165 

35  B,  A.  C.  4209 

36  ;i  Corvi. 

37  21  Cassiopca;,  s.  p.  . 

38  32'  Camclopardalis 

39  32''  Cameloj)ardalis 

40  12'^  Canum  Vcnat.  . 


r. 

-a 

u 

r 


9 
6 

5 
9 
9 

3 

9 

9 
6 

9 

6 

5 
9 
5 
9 

9 
8 

9 
9 
9 


41 
42 
43 
44 
45 

46 

47 

48 

49 
50 


No.    Barom. 

I 


B.A.C.2C2  S.I.. 
B.  .A.C.43S9. 
Polaris,  s.  r.  . 
Durch.  8 \  2710  . 
B.  A.  C.  4509 

Moon  I,  N.   . 
B.  A.C.  ^ 562      . 
B.  A.C.  4563      . 
B.  A.C.  4595 
B.  A.  C.  4600 


9 
9 
7 
9 
9 

9 

5 
9 
3 
9 

9 

5 
5 

5 
9 

5 
9 

mm 

t 

9 
9 

9 

6 

9 
9 


MKAN 
THKKAl). 


Inst. 


m.       s. 
52     3 -20 

10  16.20 
10  19.52 
52  23. 10 
10  38.62 


s. 

O.  12 


I 

5 
6 

lo 

II 

25 
27 
29 

30 
36 
43 


m. 
30.02 
30.02 
29.66 
29.65 
29.66 
29 .  69 
29.70 
29.84 
29.80 
29.81 
29.80 


At. 
Thcr. 


72  7 
72.0 

7f>.3 
80.2 

71.0 

67.5 

6S .  o 

67.0 

65.0 

64.2 

62.4 


E.\. 

Thcr. 


71. 1 
70.0 
78.0 
81.0 
68  2 
66 . 8 
66.0 

f>7.3 
63.8 
62  2 
60.7 


13 

39 
48 

53 
o 


11.03 
3 -40 
0.07 
5.36 

23 -74 


—  o 

—  o 

—  o 

—  o 

-12 

-h  o 

-h  o 

—  o 

H-  o 


50  26.95  -H  o 
50  28.23  i+  o 
3  30.22  -f-  o 
12  51.18  :-i-i2 
iS  53-97  +  o 


49  I. 19  4 
5ft  4.81  4- 
II  47.26  + 

14  4.49  + 
14   56.78   -h 


9  29  12.81    -f 

9  39  10.29  + 

9  45     7-97'-»- 

7  I  58  29.07   -h 

9  '  I   41-31   + 


8     5.74+ 

22  3.90:+ 

13     0.59  4- 

O   24. og   4- 

59     8.11    + 

2  44.29   -f 

6  40. 84    -h 

13  49.37   + 

'5     7.^31- 

23  29.61    + 

23     7.20-1- 

37  40.44   - 

48  28.23  -+- 

4S  35.90  -I- 
50  28.47   + 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 

2 

o 
o 

o 
o 
o 

2 

o 

o 
o 
o 
o 
o 


52    12. 12  ,—  O 

o  32.50  +  O 

13     6. 19   —  2 

20  28.60  4-  o 

24  16.50  -h  o 


27 

35 
35 
41 
41 


7.17 
0.06 

0.48 

'1-73 
53.78 


12 
12 

73 
»3 

25 

35 
26 

57 
25 

15 

»5 
^o 

48 

51 

31 
68 

33 
15 
15 

78 

13 

08 

58 
42 

46 

63 
96 
Id 
16 

21 

37 
16 

28 
17 

18 
12 
64 
64 
>7 

64 
18 

>9 
16 

»7 

17 
16 
16 
16 
16 


Clock. 


s. 

-  9.52 

!-  9.49 

.-  9-49 

-  9.48 

-  9.47 

-  9.19 

-  9.28 

-  9.12 

-  9.19 

-  9.16 

-  9.07 
~  9.10 

-  9 .  08 

-  (J .  oq 

-  9.13 

-  9  06 

-  9.13 

-  9.15 

-  9.15 

-  9.15 

-  9. 16 

-  9.17 

-  9.18 

-  9.33 

-  9.25 

-  923 

-  9.21 

-  9-42 

-  9.45 

-  9-45 

-  9-45 

-  9.52 

-  9-4ft 

-  9.46 

-  9  51 

-  9-48 

-  9.48 

-  9-48 

-  9.37 


9.49 

9.49 
9.50 

9-51 
951 


9  52 
9-52 
952 
9-53 
9.53 


ZENITH  DISr. 

SOUTH, 
I- ROM  riRCI.ES. 


CORRECTIONS. 


Instrument.!  Refraction. 


n 


29  »3  5338  ■♦  5  27.77  +  31.4 

ftl    51    5532    4-  5    22.11  +  I    44.6 

ftl    51    55.32    4-  4   37.93  -r  1   44-6 

295   19  57-^2   4-  5   30.58  —  I   57.  f 

57  57  54-72  H-  4  30. 88  4-  I  30-O 


310     9  54.72  + 

30  15   53.58  4- 

18  35   57-30  4- 

326  59  55.85  4- 

15  55  53-08  4- 

359  49  52.18  4 

359  49  52.18  -h 

48  27  56.12  4- 
307  29  50.90  4- 

49  19  55.08  -f 

»9  47  52.65  4- 

6^>  51   55  90  + 

22  57  54.45  + 

359  27  54-^8  4- 

359  27  54.68  4- 

78  25  57.25  4- 
357  49  53.62  4- 
352   12     .      . 

58   15   56.32  4- 

36     7  59  32  + 

42     9  55-05  4- 

64  55  57.70  + 
310  10     .      . 

15  55  54.58  4- 

29   23    55.10  4 

79  17  57.82  4- 
320  51   54.15  4- 

38  47  57.18  4- 

310  27  55.08  4- 

J4     I    51.30  4- 

61   29  55.90  4- 

293     9  54.65  +- 

314  45   54.50  4- 

3<4  45   54.50  4- 
359  50     .      . 


304 
352 
307 


25 

53 
29 


30  45 
>9     7 


56.95 
56.45 
54. 48 

58.18 

54.15 


4- 
4- 

4- 
4- 
4- 


52  35  56.30  4- 

18  II  53  08   -h 

18  II  53.C.8  4- 

359  39  53.88   4- 

359  39  53-88  4- 


For  summary  of  the  t'lcments  of  induction  see  ptige  3. 


5 
4 
4 
4 
4 

5 
4 
5 
4 
4 

4 

D 

5 
5 
4 

4 

5 

• 

4 

7 

5 
5 

• 

4 
4 

4 

4 
4 
3 
4 

5 
4 
3 
3 


39.30 

50.73 
57.87 
49.87 
38.48 

7-39 
54.67 
21 .24 

11.55 
6.34 

46.34 
8.63 

36.63 

40.77 

18.86 

2.06 
9.03 

•  • 

32.06 
8.60 

44.86 
22.90 

•  • 

36.34 
25.73 

3.45 
26.61 

10.75 

50.60 

20.88 


—   I 

4- 
4- 


4- 

+ 
4- 


4.3 
31.8 

18.4 

35.1 

15.5 

O.I 
O.I 
2.8 
12. 1 
4.8 

20.1 
31.0 

23.7 
0.4 

0.4 


4  25.9 
2.0 

•  • 

I  30-2 

40.9 


4-    I 

4- 
4- 

+  4 

4- 


50.7 
59.2 

•  • 

16. 1 
31.8 

50-3 
46.3 
45-4 

5-9 
14.2 


19  45  + 

46.21  — 

26.84  — 

44.99  - 


1  44.0 

2  10.8 

56.9 
56.9 


4 
4 
4 
4 
3 

4 
6 

3 
6 

4 


47.50 

17.93 
9.b6 

58.66 
57.19 


—   I 


—   I 


4- 
4- 


24.29  ;4- 

57.04  '+ 
28.20  4- 
41.20  — 
23.46    - 


22.1 
7.0 

13.5 
33.8 

19.7 

14.2 

18.8 

18.7 

0.2 

0-3 


APPARENT 

RIGHT 
ASCENSION. 


h. 
16 

iS 
18 
18 


m. 

51 
10 
10 

52 


s. 

53.56 

6.59 
9.91 

12.89 


4- 
4- 


s. 
0.07 
1.66 
1.66 


19  10  29.02    4-  U.03 

I  12  49.59    —   I-I3 

I  38  54  57    4-  0.05 

I  47  51- »4    -  0.05 

1  52  55.60    4-  0.19 

2  o  14.80    —  0.02 

2  50  18.03    —  2.94 

2  50  iq.31  '4-  0.06 

3  3  21.64  —  2.40 
I  12  52.57  4-  1.49 
3  iS  45  38  ,       0.00 


48  52.37 
55  56.26 
II  38.44 

13  55-49 

14  47.78 


4  29    4.43 

4  39     1-25 

4  44  58.87 

5  58  20.40 

6  I  32.48 


0.1 1 

2.75 

2-77 

3. II 
3. II 

3.0Q 
3.16 

33' 
0.14 


6  7  56.94  —  o.oi 
6  21  55.26  —  0.08 
I   12  54.13  i4-  2.69 

•    •    •     •   I      •    • 

I  58  58.82  —  0.04 


2  35.05 
6  31.76 

13  39.07 

14  56.09 
23  20.32 


2  27  57.91 
o  37  30. 84 
2  48  19  44 
2  48  27.06 
2  50  19. 16 


o 

3 
I 

3 
3 

3 
3 
3 
3 
3 


52  1.99 
o  23.19 

12  54.50 

20  19.25 
24   7.16 


-  1.88 

-  0.47 
4-  0.05 

I-41.96 

-  2.54 

I 

i+  0.05 

'■^   0.38 

-13.13 

i-  0.57 

4-  0.08 

-14.02 

-  3.16 
4-  2.68 

-  2.56 

-  2.68 


26  57.82  4-67.20 

34  50.70  —  2.72 

34  51.12  —  2.73 

41  2.36  —  3.06 

41  44.41  —  3.06 


APPARENT 

NORTH-POLAR 

DISTANCE. 


C  " 

J' 


80    26     13.8 

11^  5  23.2 
113  4  39.0 
346  29  58.3 
109  10  16.8 

I  20  50.9 

81  27  37.3 

69  47  34.8 

28  10  31.8 

67  7     8.3 


—2;; 

4-2t 

i 

4-   J 

4-  ( 

4-  1 

-I-  1 

4-  ( 

4-  1 


51      I   20.7  -  ^ 

51      I      7.9  +   - 

99  40  41.4  — iJ 

358  39   1 1.  5  4-1 

100  31  27.4  +  a 


70  59  20.3 
121     5  56.7 


4-  3 
—  23 


74   10  16.0   —13 


50  39  56.2 
50  38  34.3 


-  q 

-  9 


I2Q   40  46.4  —21 

4Q      I    21.8  -10 

•               «              •              •  • 

109  28   19.8  4-  2 

87   22    20.0  -  3 


93  22  51.8 

116      9  41.0 

*  •  •  • 

67     7     8.t 
80  35  13.8 


4-  3 
4-  I 

• 

4-  I 
+  2 


130  33  12.8  -24 

II  41  55.7  -  0 

89  59  14.5  +  I 

I  37     1.0+6. 

65  12  47.6  -  7- 

112  43  20.6  4-  2. 

344  18  51.3  4-  3. 

5  54  45.6  4-  o. 

5  55     3.8  -  0. 


355  35  43.5  +  4. 

44  4  28.6  -  3.1 

358  39  12.0  4-  «.! 

81  57  51.8  -I4.I 

70  18  32.2  -ll.J 

103  47  56.0 

69  25  30.1  -"•< 

69  22    1.2  -n.4 

50  52  56.1  -  7.! 

50  50  38.2  -  7.3 


No.    Parallax.  ;  Semi-diam. 


Defective 
Illumination. 


Sum. 


•f 


ti 


n 


2    -         1.8     - 


ZENITH-POINT  CORR. 


3    -         1.8 

46     —45    48.0 


22.1 


4-  22.1 

4-   15  46.8 


I4f  34.  46.  Three  bisections. 
4,  7.  Four  bisections. 
43.  Five  bisections. 


No.    I  to    5 
No.    6  to  10 
No.  II  to  27 
No.  29 
No.  30  to  50 


II 


4-  58.21 

4-  59.34 

4-  60.28 

+  55.55 

+  56.01 


-  «3.9 
+         10.) 

—  30   i.i 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


43 


TE 

I) 

'R. 


•7. 


E 


OBJECT. 


23 


1  50  Cassiopeae,  s.  i* 

2  B.A.C.4905-(r 

3  B.A.C.4905' 

4  B.A.(^9oS,  s.  I' 

5  B.  A.  C.  49S2 

6  48  Cephei,  s.  r. 

7  B.  A.  C.  5035 

8  B.  A.  C.  5046 

9  Lacaille  6328 

10  B.  A.  C.  5135^ 

11  B.  A.C.  5I35« 

12  a  Serpentis  (r.) 

13  ■  a  Serpentis 

14  I  C  Ursae  Minoris 

15  e  Cor.  Borealis 


16-  ;9^  Scorpii   .     . 
17    6  Ophiuchi 
16    a  Scorpii    . 
24     iq        Polarif ,  s.  p. 
2o    7  Urss  Maj.  (r.) 


21 

9  Ursae  Maj.    .     . 

22 

9  Bootis     .     .     . 

23 

a  Bootis     .     .     . 

24 

Moon  I,  N.  .     . 

25 

Anonymous.     . 

26 

e  Bootis     .     .     . 

87 

«.*  Librae      .     .     . 

28 

0  Ursae  Minoris   . 

29 

B.  A.C.  5017 

30 

B.  A.  C.  5054 

31' 

B.  A.  C.  5o6q     . 

3a 

0  Cor,  Bor.  (r.)     . 

33 

a  Cor.  Borealis     . 

34 

B.  A.C.  5199     . 

35 

O.Arg.  N.  15653 

■S  MKAN 

8   '   THRKAI). 


CORRKCTIONS. 


Inst.    I    Clock. 


'  CORRKCTIONS. 

ZK.MTH-DIST. 

soiiir,       I    - 
r^^^  ^''*^^''^-^- Instrument.  Refraction. 


'j: 

M 

73     . 

9     . 

Ari'.\RKNT 
RKillT 

Ilaneo 
ection 

Al'I'ARKNr 
NORIlI-rOI.AR 

llnneo 
ection 

0  1. 

, 

U    h 

Ar.CKNSION. 

•/I   c 

DISTANXE, 

•r.  0 

S'-^ 

#4 

m.      s.  s. 

53     5.49  -  0.07 


s. 
9-54 


9 

9 

9 

9 

8 

8 
S 


52  50.91   —  0.20 
59     4.U)   -H   0.49 


4  5361 
II  5.66 
13  31.11 

13  43.67 
29     7.90 


O.II 
0.17 
0.17 
0.17 
0.16 


I 


9-59 
9.OU 

9.60 
9.60 
9.61 
9.61 
9.63 


6  I  29    7.93  -h  0.16  |-     9.63 


I 


36      a  A.  c.  5248 

37  B.  A.C.  531 1 

38  Hebe.     . 

39  6  Ophiuchi 

40  a  Scorpii    . 

41  Partheuope 

42  If  Herculis. 

43  Weisse  958 
25    44        Polaris   . 

45  9  Piscium  . 
I 

46  o  Pisciuna  . 

47  0  Arietis    . 
48 '  50  Cassiopeac 

49  ficeii   .     . 

50  t  CassiopesB 


5 
3 

9 
9 
9 
3 


3 

9 

8 

9 
9 


'  48  44-^8 
I  52  41.83 


+  0.33  - 
+  0.16  (— 


I 


58  29.76 

8  6.53 
22  4.86 

13  23.70 


+  0.15 
+  0.15 
+  o.  16 
—  22.14 


42  53-93  +  0.15 

49  1.88  —  0.27 

10  15.36  —  0.25 

20  15.76  —  0.61 

30  59-43  -  0.63 


9  ,  39  49.28  —  0.16 

8  44  17.28  —  0.56 

9  I  5»  18.86  +  1.47  ! 
9  8  12.36  —  o  86 
9  ;  '4  13.73  -  0.78 

9  17  35-41  —  0.82 

I 

.  •   *   .    •   • 

•  •   ■   ■    .   .  I 

9  '  39  6.60  —  0.76 

9  43  5<  27  +  0.35 

9  ,  44  52.27  +  0.35 

9  .  55  27.21  —  0.81 

9  59  48.43  ~  0.39 

9  8  6.73  -  0.45 

9  22  5.44—0.67 


25  19.76  -  0.55    - 


9.64 
9.28^ 

9.58 
9.70 
9.69 

9.19 


-  9.21 

-  9.17 
-9  24 

-  9.24 

-  9.25 

-  9.24 

-  9.32 

-  9.27 

-  9.23 

-  9.29 

-  9.29 


290  41 

5'-55 

-H 

3 

-16.44 

— 

2 

2?. 6 

100  37 

56.02 

+ 

5 

15.18 

— 

20.0 

19  11 

52  uS 

+ 

4 

57.16 

f 

20.0 

299  49 

55. 4S 

-h 

4 

57-21 

— 

I 

39.9 

315  49 

53. S2 

-h 

3 

52.36 

— 

55.3 

296     7 

58.52 

+ 

4 

30.71 

— 

I 

55.5 

79     I 

54.25 

+ 

7 

24.95 

.-1- 

4 

49-5 

79     I 

34.25 

— 

40.92 

f 

4 

46. 1 

79     I 

54-2«; 

f 

m 

J 

24.57 

■F 

4 

48.7 

27  51 

5    .68 

-h 

4 

25.21 

+ 

3'>.4 

27  51 

55. 68 

-r 

4 

24.84 

-h 

30.4 

147  51 

54.05 

+ 

3 

3'>.82 

— 

35.9 

31   59 

57.52 

t- 

4 

31.34 

-h 

35-9 

320  39 

55-75 

t- 

4 

22.91 

— 

46.  <> 

"   33 

54. 88 

+ 

5 

40.60 

+ 

II. S 

58   15  58.52   +    4   25.21  -f-    I   32.8 

42   10  .      .           ...  .      . 

64   56  .      .           ...  .      . 

307  30  .      .           ...  .      . 

i<>o  58  4.00-1-3  40.50  +       1 1. 4 


3l8  54     6.95    h  4  10.21  — 

19  47  51.70  -H  4  46.26  -H 

18   59  56.72    4-  4    11.77  +• 

58     8     3.58  +  4  21.49  ^ 

to  17  56.00  +  4   44.58  + 


'  38  53.03  +  o  02 


9 

9 

9  '  52     2. .9  —  0.44 

5     12  30.82  +32.20 
8  !  25    4.55  —  0-36 


9 
9 
5 

8 

5 


I 


39 
48 

53 
6 

19 


4.43 
1. 01 

3.30 

39. 3« 

4.35 


0.44 
0.28 

1.76 

0.44 
1.05 


9.31 
932 

9- 32 
9  33 
9.33 
9.29 
9.42 

<).35 
9.34 

9.38 
0.38 
943 

9.43 
9.43 

i>.46 
9.47 

9-51 


II  14  o  S5  + 
54  19  58.00  + 
324  9  5S.28.+ 
79  45  56.20  + 
74  33  54.70+ 


77 
168 

II 

73 

343 


3 

9 

41 

3 

! 


59.50 
54.95 
54.315 

58. 75 
58-45 


+ 
+ 


3 

A 

l 

5 

4 
4 
4 
1 


343  1  58. 45 
76  59  51 .00 

36  6  0.3S 

42  9  5d.20 

64  55  57.22 


+  6 


+ 


?')-32 
25.48 
i.c)8 
14  70 
^3.75 

33  63 

12.07 

0.14 

32.69 

4.13 

r7.53 
20.93 

3^-79 
38 .  20 

'7-55 


+ 
+ 

+ 
+ 


II. 4 
21. 1 

20.2 

I  34.1 
I  42.6 

II. 7 

I  21.6 

42.1 

5  15  9 
3  30.2 


+  4 

+ 
+  3 


+ 

+ 
+ 
+ 


53  22   4. (-5  +  (•  2S.2I 

35<)  39  56.92  -r  4  33.20 

42  57  5^.'  8  r 

310  10  17. 85  f-  5  l'^.72 

24  6   3. 98  r  4  -'3  23 


4   ''.64  + 


30  15  50.35 

18  35  51. uS 

326  59  49.58 

30  31  54 
331  57  54.22 


+  ^ 


^  + 


5  I  .  6t) 

1.67 

0.5O 

56.42 

21  .20 


—  I 

+ 


+ 


10.9 
12.2 
12.2 
II  .  I 
17.9 

17.8 
10.5 
42.1^ 

53.3 
5.3 


I  I  () .  I 

0.3 

54.8 

7.4 

25. 'j 

33.5 

»9.3 
36 . 9 

33.7 
30.2 


h  ni.   s.      s. 
I  53  55.88  +  0.3S 


2  52  41. 12  +  5.92 

14  58  55.08  —II. 12 

3  4  43. 9^)  +  0.89 

15  10  56.22  —  3.37 
15  13  21.67  -  3-38 
»5  13  34.23  -  3.38 
15  28  58.43  —  2.86 

15  28  58. 46  —  2.86 


15  48  35.57  -  0.51 

15  52  32.34  -  0.41 

15  58  20.26  —  o.oi 

16  7  57.02  +  0.06 
16  21  55.35  0.00 

I  12  52.37  —  Q.25 


13  42  44-87  —  0.12 

13  48  52.40  —  0.08 

14  10  5. 88  +  0.03 
14  20  5.91  -h6S.6i 
14  30  49-55  -  2.85 

14  39  39-86  —  0.01 

14  44  7.46  +0.06 

14  51  II .06  +  o.  17 

15  8  2.22  —  3.38 
15  14  3.66  -  3.27 

15  17  25.30  -  3-35 


•     • 


■     • 


15  33  56.53  -  3.35 

15  43  42.30  -  3-54 

15  44  43.30  -  3.53 

15  55  1707  -  3-52 

15  59  3^.71  -   . 

16  7  56.94  —  0.03 

16  21  55.42  +  0.05 

16  2^  9.S6 

i'»  ^*5  43.69  —  0.02 

16  51  52  47  —  2.95 

I  12  53.64  —  0.2^ 

I  24  54.78  +  o.io 

I  38  54.  ?6  —  0.05 

I  47  51  .28  O.CK) 

1  52  55.f>o  —  0.05 

2  6  29.38  +  0.06 
2  18  55.89  +  0.25 


»■ 


«• 


341  49  3O-6  +  2.2| 
70  23  30.0  -13.8 
70  2j  30.4,  -13  8 

350  59  34.0  -  5.'^ 
6  59  1 2 . 1  —  f .  5 


347 
130 
130 
130 

79 


16 
20 
12 

18 

3 


54-9 
2.)   9 

20.0 

28.7 

15.5 


+  3.3 
-19. 5- 

-•9-4. 
-»9  4 
-15.4 


79  3  12. 1  —15-4, 

83  II  26.2  +1.5 

83  II  26.0  +  1.3 

II  49  53.0  +1.8 

62  40  8.5  +2.1 

109  23  17.7  +  0.1 


40  4  25.3  -  0.1 

40  4  27.0  +  1.6 

70  59  20.3  +  3.4 

70  10  49.9  +  2.9 

109  20  20. 4  .  . 

Ill  30  44.4  -19.9 

62  24  33.1  —  i.o 

105  32  fi.3  +-  2.6 

15  20  39.4  +  09 

131  2  iS.o  —19.9 

125  49  9-8  -19-3 


1 28  18  5.2 

62  52  26.4 

62  52  27.9 

124  18  3.7 

34  9  5-9 


—  19.2 
+  0.7 
+  2.2 

-17.7 

—  11  .6 


34  14  59  4  -II. 6 

128  15  43. <>  —16.6 

87  i3  40.3  -  3.0 

93  22  50.9  +  2.'> 

ri6  941.3  +  1.2 

104  36  13.2  —  S.3 

50  50  51.0  +  3.5 

94  9  »9-3  -14.3 
I  20  50.4  —  0.6 

75  17  16.0  +  2.8 

81  27  36.7  f  i.r 

69  47  33-3  +  1.0 

18  10  34.4  -r-  2.4 

81  43  45.9  +  1.8 

23  9  6.4  —  0.6 


Barom. 


in. 
29.82 
29.83 
29.83 
30.00 

29.97 
30.09 
30.10 


At. 

Ther. 


61.3 
59.0 
56.6 
53.3 
48.0 

59-9 
6s.  8 


Ex. 
Thcr. 


59.7 
56.8 

54.3 
49.0 

45-5 
61. 1 

63.4 


For sunwiary  of  the  eUtnents  of  iwiiution  \'tc pai^c  3. 


No.    Parallax.     Scini-di.im. 


DL-fective 
Illumination. 


Sinn. 


I       II 


II 


I       II 


24    -48  33.8      +    15  33.3 


-  32  55.0  . 


ZKNlTll-rOIM  CORK. 


34,44.  Three  bisections. 
I.  Four  bisections. 


No.  I  to  16 
No.  20  to  43 
No.  44  to  50 


+  56.01 

■+-  55-" 
+  51.97 


44 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE        u 
AND      !^ 

obs'r.     6 


CORRECTIONS. 


OBJ  EC  r. 


MEAN 
THREAD. 


28 


P.    29 


Inst. 


Clock. 


1877. 
May  25 

E.  27 


1  a  Ceii    . 

2  Pol.Tris 

3  ii  Ariel  is 

4  n  Arictis 

5  1  Ceti   . 


6  Siin.N. 

7  Sun,  S.     . 

b  li    (lenjinorurn. 

<)  n    (anis  Majoris 

10  b-    Canis  .»lajoris 

1 1  n- r.in.  Venal. 

12  0    Xiryinis  . 

\ }         Polaii*;,  s.  \\ 

1 4  n    Vir|i(inis  . 

>5  C    Virginis  . 

1^  H.  A.r.  4|;:;3 

17         Durcii.  25  ,  3f)5 

l^  V    l-rsnc  Maj.  (k  ) 

19  ;/    UrsHj  Majoris 

20  ;/    i^ootis 

21  'i    Librnc 

22  ^'    hoolis 
2j         Cor.  Moi. 

24  (I    Serpeniis 

25  ^    Serpcniis 

26  llehc 

27  B.  A.C.  5'i^:i> 
20         B.  A.C.  53-^3- 

29  B.  A.(\5437(R 

30  B.  A.  (  .  5437 

31  P.mlK'nopc  . 

32  Juno  . 

:  33  «   uptiiuchi 
■34         Kl|i^.      .      . 

35  /^    Hticulis 

.  3()         B.  A.C.  6072 

!  37  }■  Sagiiiarii 
!3S         Jupiter  I.  S. 
30        jupiur  II,  N. 

40  .M«K)n  II,  S.  . 

41  V    Vir><inis  . 

42  B.  A.  C.  4165 

43  3   Corvi       .      . 

44  12-  Canuni  Veiial. 

45  B.  A.  C.  2t>2,s.  1 

46  ff    Virginis 

47  Polaris,  s.  r. 

48  n    Virginis 
j  49  C    Virginis 

!  50         B.  A.  C.  4643 


I  m.      s.  s. 

9     56     I .50  —  0.49 
4      12  33.88  +32.41 


No.    Barom. 


I 

2 

7 
10 

II 

40 


in. 
30.10 

30.35 

.30.35 

30.33 
30.29 

30.29 


At. 
Ther. 


64.8 
64.2 
70.9 

7'>.5 
66.5 

59.0 


Ex. 
Ther. 


65.2 
65.0 

73.5 
77.0 
64.8 
58.0 


9 
9 
9 

9 
9 
7 
9 
9 

9 
9 

3 
9 

9 
9 
9 

9 

9 
6 


>5   4«.73   -  0  31 

-     9.64 

39  54.24  —  0.76 

-9  68 

53  5S.2vS  —  0.90 

-      9<>4 

50  28.84   +   0. 12 

-     9.74 

3  47.<>7   -  0.55 

-     9.79 

13  4i.i^>   --3-1.50 

-     9.78 

18  55.70   —  0.63 

-     9.80 

2S    38. 43    --    0.50 

-9  82 

32  24.76 

34   12.04 


o .  I S  ! 
o.  16  ' 


42  54.26  -+-  0.38 
49     2.46  —  0.26 

10  36.78  —  0.64 


20     3 
29  41 


3ft 
44 

^6 


25 
54 


3'; 
52 
^2 
22 


-+- 


2.61 
56.18 


9 

9 
9 

S 

<; 

9 
9 

6 

5 
9 

9 


I   56.73  - 


21   26.30  - 

43  21 .07  — 

29  2'). 50  — 

37   'o.U  - 

41     5  I  .  2^  — 


0.05 

0   20 

0.47 

o.  50 

0.52 

0.97 
0.97 


9 
<> 
9 
9 
7 


5' 

=.8 
6 
6 

»3 

'3 
U 

28 

50 

52 

3 

13 
18 

28 

46 


5.17 
8.69 
6.13 

9  70 
34.94 


49 
40 

8. 

2S 

23. 


34 
3'J 

86 
29 


o  73 
0.63 

0.45 

0.71 

0.24 

0.95 

0.97 
0.&7 
0.S7 
0.95 


—  0-59 
+  29.59 

—  0.S9 
4-  o.oi 

—  1I.'^7 


—  0.66 

-35.95 

—  0.74 

—  o.(>o 

10.73  +   5-4 


47 
42 

«;; 

38 


.82 

.16 

•79 
•49 


ZENITH  DI.ST. 

SOUTH, 
FROM  CIRCLES. 


coRREcnoxs. 


Instrument.   Kefraction. 


n 


It 


-    9.60|   35  II  52.90  + 

—    9.<)o   310  10    .    . ; 


4  35.00    4-       40  I 


18  35  45.58  .+ 
15  55  51.90  -+- 


5 
4 


5.61 
38.68 


35  II   55.00  +  4  34.81  i-f 


9.78 
9-77 


9 
9 


77 
78 


9. 
9. 


.85 
71 
9.52 
9  63 
9.67 


9.68 
9.68 
9.68 


I) .  68 
Q.68 
9.70 
<) .  6q 
9.57 

9.69 
9.80 

9.69 
9.69 
9.69 

9.78 

9.76 
9.82 
9.68 

9.76 

9.83 

9.76 
9  72 
9.78 

9^75 


16  59  52.72  +  3 

17  31  51.22  4-  3 
16  13  46.88  -h  5 
55  19  53.32  +  5 
67  35  49-55  H-  3 

359  49  44.32   +   5 
43  41  48.42   +   4 

307  29  44.58  +  4 

49  19  52.72   +  4 

38  45  49.72  +   5 

15  39  49.20  -h  4 

13  39  47.48  +  4 

190  57  45.38  +  4 

348  53  48.12  4-  4 

19  47  50. 72  I +   4 

47  43  49.72  +  4 
o  59  46.45    +   5 

II  41  45.15  f  4 
31  59  50.20  -+-  4 
33  57  49-80  -f  4 

35  59  50.18  + 
71  5  49.45  -+- 
71  5  49.45  + 
136  39  49.92  + 
43  II  45.40  + 

53  15  46.95  +  7 

42  45  48.55  +  6 

26  9  49.20  +  4 

48  57  52.20  +  6 

II     2     .      . 

I 

67  29  50.70  +  6 

69  II  49.52  +  4 

61  53  50.52  -h  5 

61  53  50.52  +  4 

67  47  54.00  +  3 


38  48 

310  28 

6j  30 

359  50 
304  26 

43  42 

307  30 

49  20 

38  46 

315  28 


59-59  + 

36.79  i+ 
1.26  :+ 

23.54  '  + 
59-54  + 


T 
2 


0.64 
9.  II 

19-25 

7.20 

18.86 

20.34 

37.43 
0.51 

28. 46 

46.86 

44.21 
29.66 
7.81 
39-56 
29.70 


+ 
,4- 

+ 

I 
I 

+ 

-I- 

4- 

+ 


7  12.77  + 
4  31.37  + 
4  30.43  i+ 

3  43.11    - 

4  43.38    -H 


19.94  !+ 

47.77    + 

33.45  ;+ 
30.20  !4- 


12.73  + 

49.96   -t- 

11.33  + 
24.92  -I- 

10.74  !+ 


19.3 
16.4 

40. 1 

17.3 
17.8 
16.4 
20.9 

14.7 
0.1 

54-7 
14.2 

6.7 
46.1 

16. 1 
14.0 

"3 

".3 
20.7 

3^.4 

I.I 

12.0 

36.1 

38.9 


42.1 

2  47.5 

2  47.5 

54.3 

54.3 


I 


2 

2 
I 
I 
2 


17.6 

53.6 

28.5 

7.0 


19.5 

31.7 

48.3 
48.2 

21.2 


APPARENT 

RIGHT 
ASCE.NSIO-N. 


lA 

li 

2  o 


h.    m.     s.      I        s. 
2  55  51.42    +  0.02 

1  12  56.39    +  0.76 

•  •  •  •  •  • 

2  o  14.97    +  0.01 
2  55  51.54    +  o.io 


6  15  31.74  —  0.06 
6  39  43.85  +  0.08 
6  53  47.74  4-  0.24 


50  19. IS 

3  37.33 
12  56.88 

18  45.35 
28  28.15 


3  22  14.80  — 

3  34  2. II  - 


3  42  44.87 
3  48  52.44 

5  10  26.44 

5  19  53.75 
5  29  31.64 

5  38  15.47 
5  44  44.04 


55  52.41 

I  45.53 
I  46.08 


0.02 
0.04 
0.84 
O.OI 

0.03 

2.72 

2.75 

•    ■ 

0.06 
0.02 


+  0.15 

—  0.02 

—  0.15 
--  0.02 

—  0.02 


3.42 
3.42 


•J". 

c 

APPARENT     = 

NORTH -POI..\R   = 

DISTA.NCE.     S 


86  23  29.2  C 

•       •       •       •  • 

69  47  31.7  -  t 

67  7  8.2  +  I 

86  23  31. 1  4-2 


68  10  30.8 

68  42  7.0 

67  25  25  7 

106  32  59.0 

iiS  48  25.0 

51  I  6.1 

94  53  13.4 
358  39  10.8 

100  31  27.8 

89  58  15.9 

66  50  46.8 
64  51  0.1 
40  4  24.0 
40  4  26.5 
70  59  19.5 

98  55  58.5 

52  II  38.4 

62  52  26.2 
83  II  27.1 

85  q  iq.6 

87  14  6.3 

122  19  30.5 

122  19  28.6 

94  23  42.5 

94  23  44.3 


+  3 
-I-  I 

■I-  I 


+ 
+ 
4- 

+ 


—  9 

—  9 

—  o 

+  2 
+  3 

+  2 

+  I 
+  I 

+  3 
+  ■-• 

—  2 
-16 
-16 

—  15, 

-15 


16 
16 

17 
17 
17 

17 
17 
18 

18 
18 

12 
12 
12 
12 
o 


21 
48 
29 
36 

41 

50 

57 

5 

5 

13 

13 
15 
27 
50 

52 


15.89 
10.76 
16  36 
59.74 
41.35 

54.53 
58.03 

55.57 
59.14 
24.30 


+  0.05 

•  • 

—  0.08 


104  30  45-7  -  5 

93  59  51.1  -  2 

77  21   12.3  +  3- 

100  II   50.6  —  3. 


3.46 
0.10 
1.78 
-  1.79 
-70.95 


+ 
+ 


38.99  +    O.OI 

0.13  ,—37.81 

57.88  +  0.07 

19.11  ^  0.05 

1.96  +12.51 


13  3  37.40 

I  12  56.45 

13  18  45.29 

13  28  28. 14 


I 


0.03 
0.41 
0.07 
0.02 


118  44  4|.l 
T20  25  32.4 
113  7  II. 3 
113  6  24.8 
118  59  47.1 


-  8. 
+  0. 
-25. 
4-21. 


13  46    6.82    —11.43 


.  < 


•  < 


/'or  summary  of  the  cLmcnts  of  reduction  sec  page  3. 


No.    Parallax.  '•  SemUdiam. 


Defective 
Illumination. 


(I 


ZKNITH-POINT  CORR. 


6 

2.5 

4-   15  48.1 

7 

-           2.6 

-  15  48.1 

38 

1.8 

—         23.2 

39 

-         1.8 

4-         23.3 

40 

-  51    0.3 

-    15     4.2 

13. 
40. 


Three  bisections. 
Five  bisections. 


II 


No.    I  +51.97 

No.    3  to  10      +  50.63 
No.  II  to  40     +  52.03 


Sum. 


+  15  4S.6 

-  15  50.7 

-  %%A 

+       ai.$ 

-  66   \X 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


45 


>       is 
R.      E 

9 


CORRECTIONS. 


OBJECT. 


IT. 

1 


MKAN 
THREAD. 


Inst. 


Clock. 


7. 

29 

3» 


I 

2 

3 
-I 
5 


9    Bootis 
I2'ranum  Vcnat. 
^    Vir/^inis . 

Polaris,  s.  p.. 
a   Virginis . 


6  C    Virginis . 

7  9    Bootis 

8  «•  Bootis     .     . 

9  u-  Librae 

10  f3   Bootis     .     . 

11  3   Librz 

12  /i^  Booiis 

13  a    Cor.  Boreal  is 

14  Juno.     .     . 

15  XVII.  10      . 


i6 

«7 
i8 

'9 

2U 

21 
22 

23 
24 

26 

27 
2d 

29 

30 

31 
32 

33 
31 
35 

36 
>     37 

■38 

39 
40 


y 

6 


Elpis.     .     . 
Draconis  (r.) 
Draconis 
Urssc  Mi  nor  is 
Anonymous 


Q    Lyrae . 
51  Cephi'i,  S.I'.. 
C    Aquilae  (R.)  . 
C    Aquilae   . 
6    Aquilae   . 

}    Aquilae  .     . 

a    Aquilae   . 

A  Ursae  Minoris 
B.  A.  C.  2677,3.1 
B.A.C.2077 

a    Cygni 
7^  Delphini 
y^  Delphini 

Moon  II,  N. 
fl  Arietis    . 

a   Ariel  is    . 

Sun  I,  S. 

Sun  II,  N.  . 
a'  Geminorum. 
a   Canis  Minoris 


41  $  Virginis  . 

42  Polaris,  s.  p. . 

43  a   Virginis  . 

44  ^   Virginis .     . 

45  a  A.  C.  4568(R.) 


46 

47 

48 

49 
50 


9 


B.  A.  C.  4568 
B.  A.  C.  4629' 
B.  A.  C.  4629' 
Bootis     .     . 
B.  A.  C.  5054 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


Baroin. 


At.       Ex. 
Ther.  Ther. 


in. 

1 

a 

• 

30.12 

74.0 

73.5 

30.13 

73.0 

71.0 

30.13 

67.3 

66.8 

30.1a 

65.3 

63.3 

30.13 

63.3 

63.0 

30.11 

61.3 

60.3 

10.13 

60.3 

59- 5 

30.3a 

69.0 

71.0 

30.34 

70.0 

83.5 

30-33 

87.$ 

«7.5 

y>.i8 

74-5 

73.5 

3 

8 


9 
9 


m.     s.  s. 

49  2.46    -   0.35 

50  25. 94        0.00 
3  47.84'  -  0.58 

13  40.48,-3203 
18  55-90i-  0.64 

I 
28  38.56—  0.53 
49     2.54'-  0.31 
39  49. OJ  ■—  0.20 

44    iS.H.    -    0.71 

57  31. Si     I-   0.05 


10  36  g6 
20     3.50 

29  41.Q3 
45  49-68: 

30  9.93 


0.64 
0.01 
0.20 
0.58 
0.91 


9.69 
9.78 
9.95 

y.Sii 
9.94 

9.93 
9.82 
9.87 
10.03 
9.94 

10.02 
9.85 
9  92 

9.96 

9.97 


9     34  47.331-  065  .-     997 


58  57.46  -  0.33 
12  9.44  ,  ♦■  1I.65 
29  48.0^)   -   0.86 


32  59  00, 
42  35  20' 


o.oi 
15.6(1 


9     19  31.00I—  0.51 


9 
9 
5 
5 

8 

40  37.68  |-  0.42 

44  59.9'  |-  0  44 

46  54.82  -1-38.73 

0  51.37I-  6.34 

25  46.71  j-  0.84 

9 
6 
5 
5 

9 

37 
41 
41 
54 

48 

26.031+  0.15 
8.82  —  0.36 
9.60  —  0.36 

16.301—  0.78 
1.72  -  0.34 

9 
9 
9 
9 
9 

0 

37 
40 

26 
33 

1 

25.23 i—  0.30 
45.641-  0.26 

2.381'—  0.26 
55.98  —  0.10 

2.83  -  0.49 

9.9S 

9.(j8 
9.9S 

9.94 

9.99 

• 

-  16.00 

10.02 
10  02 

10.  GO 
10.00 
10. 01 


3  47.76;-  0.66 
13  42.75 '-34-28 
18  55.901-  0.73 
28  38.471—  0.60 


I 


9 
6 

9 
9 


6  36  17.21  i-f-  0.46 

6  ,  46  21.43  |—  0.99 

5  ,  46  21.58.—  0.99  i 

9  .  49    2.58  -  0.36  I 

9  14  14  53!-  1.07 


10.01 

10.01 

10.01 

10.02 

9.92 

9.85 

9.89 
<).8q 
9.90 
9.90 

9.79 
Q.80 
9  85 
9  77 


9.81 
9.81 
9.&1 
9.81 

9.83 


ZKNI'J  II  IJISI. 

SOl'TH, 
FROM  CIRCI.KS. 


CORRKCTIONS. 


Instrument.   Kefraction. 


19  48 

3;9  4g  47  o(j    ^-   4   57. u5 


43  41    55  40   -1-42 

307  29  56.16   -H   4     4 

49   19  58.10   -H   4     1 


38  45  57.20  + 

19  47  55-75    -H 

II    13  53.78  -+- 

54   19  56.52  -!- 

357  55  54.20  -H 

47  43  56.28  4- 

o  59  55-98  -»- 

II  41  55.02  -h 

42  39  58.18  +- 

69  35  56.30  + 


48 
192 

347 
312 

66 


51 
31 
•9 
13 
9 


56.88 

53-75 
57.32 
54.30 
58.38 


4- 

+ 
4- 
H- 


o  9  55- 50  -r 

306  3  5^.50  -h 

154  43  57.20  + 

25  7  55. CO  + 

35  55  58.10  +■ 

28  29  59- >2  -h 

30  15  57.15  -H 

30<)  53  57  oS  + 

301  39  59.02  -h 

64  II  57.85  -H 

353  57  59.40  + 

23  7  5''. 88  -h 

23  7  56.88  4- 

59  6  0.12  -I- 

18  35  55-62  + 


»5 
16 


55 
55 


16  23 

6  39 

33  15 


43 

307 

49 

38 

196 


41 
29 

19 
45 
19 


«;6.^S 
56.33 
55-62 
52.60 
52.15 

53-55 
53-ii5 
55.15 
50.88 

52.60 


-f- 
-h 


-f- 


343  31  47.55 
70  5  5 2. 98 

70   5  52. (yS 

19  47  48. 05 
74  33  49-40 


5 
4 
4 
4 

5 

4 
5 
3 
5 
5 

5 
4 
3 
4 
4 


II 
10 

7 

23 

19 

36 
18 

58 

7 
II 

44 
15 
54 
32 
59 


3  43 
5  13 

3  34 

4  3^ 
4  50 


3 
4 
4 

3 
I 


23 
33 

58 
51 

5 


5  29 

4  27 
4  28 

3  52 

4  56 

4  33 

4  43 

5  9 
4  II 
4  51 

4  4 

4  8 

4  5 

5  18 
4  27 


+  3  55 

-»-  5  o 

♦-  4  44 

t-  4  48 

-H  5  36 


for  summar)'  of  the  elancuis  of  rtduction  see  ptii;e  3. 


44 
76 
20 

56 
59 
73 
44 
81 

79 
36 
08 

94 
(>o 

95 
oc) 

58 

19 
37 

65 
78 

91 

03 
92 


60 

97 
77 
7.1 
77 

45 
91 
47 
19 
47 

85 

49 

47 
40 

II 

06 

43 
75 
25 
47 


4-  I 

4- 
4- 
4- 
-+-  I 


-h  I 
+ 
-h 
+■ 
4-  2 

4-  I 

4- 

—  I 

4-  2 


—  I 


4- 


24  4- 

33  ,4- 

55  - 

97  - 

64  -H 


4- 
4 

4- 

4- 
4- 
4- 
4- 
■I- 


4- 
4- 
4- 


4- 

h 
4- 


u.  I 

53.5 
I  12.6 

5.2 


2 
2 


45.1 
20.3 

11.3 

18  6 

2.0 

2.3 
1.  I 

II. 8 

52.5 
32.5 

5.4 

12.3 

12.8 

2.5 
9.0 

0.9 
18.0 
26.9 
26.9 
41.6 


31.2 

33.5 
I  8.2 

I  32.4 
I  58.1 

6.0 
24.6 
24.6 

I  35.9 
19.0 

16. 1 

16.9 

16.3 

6.4 

35.9 

53.5 
I  12.6 

I  5.2 

45.1 
16.5 


16.5 

34.1 
34.0 
20.4 
22.1 


AITARKNT 

RIClir 
ASCEXbluN. 


I 


.  m.  s. 
3  48  52.36 

2  50  19.07 

3  3  37.38 
I  12  58.57 

3  18  45.38 

3  28  28.14 

3  45  52.33 

4  39  39.81 
4  44  7.52 
4  57  21.92 


s - 

M  O 


S. 

—  o.  10 

—  0.06 
4-  0.03 

0.21 
0.03 


4- 

4- 


4-  0.03 

—  O.  12 

—  0.05 
4-  O.IO 
4-  0.03 


5  10  26.38  4-  o.oS 

5  19  53. ''4  —  0.13 

5  29  31.79  —  o.oi 

6  45  39-14  .   . 

7  29  59.05  -  3.59 


7  34  .36.71 

•     •     •     • 

7  53  47.15 

8  12  II.  II 

8  29  37.22 


-  0.86 
4-  0.29 

-  3.44 


18  32  49.01  —  O.OI 

6  42  9.55  4-  0.97 


19  19  20.50  4-  0.08 


19  40  27.26 

19  44  49-47 

19  47  23.60 
8  o  35.03 

20  25  35.86 

20  37  16.17 
20  40  58.45 
20  40  59.23 
20  54  5.50 
I  47  51.50 


2 

4 
4 
7 
7 


o  15.04 

37  35  49 
39  52.23 
26  45.98 
32  52.44 


4-  0.05 
4-  o.c6 

4-  1.85 

-  1.45 

—  2.96 

4-  0.04 

-  2.15 

-  2.15 

-65.25 

+-  0.06 

—  0.03 

4-68.37 

-68.37 
4-  0.30 

—  o.  10 


13  3  37.30  -  0.05 

I  12  58.67  —  0.39 

13  18  45.37  4-  0.02 

13  28  28.06  4-  0.05 


13 
13 
13 
13 
15 


36 
46 
46 
48 
14 


7.86 
10.63 
10.78 
52.41 

3.63 


-  3.50 

-  2.66 

-  2.66 

-  0.04 

-  3.32 


APPARENT 


o 


6 
O 


NORTH-POLAR  ^   ^ 
DISTANCE.      '     ** 


9-^ 


th  Q 

50 


II 


If 


51  I 

5.1 

■4-  1. 1 

94  53 

12.5 

4-  2.0| 

358  39 

9.5 

+  i.i 

100  31 

25.7 

,+  0.8 

89  58 

15. 1 

'+-  1.7 

70  59 

17.8 

;+   «-9 

62  24 

34.0 

4-  1.3 

105  32 

4.8 

.4-  I.I 

49  7 

33-2 

—  0.1 

98  55 

56.6 

4-  0.9 

52  II 

36.6 

+  o.Q, 

62  52 

26.1 

4-  2.0 

93  52 

19.8 

-  2.6 

120  50 

1.9 

-  9.8 

100     5     8.4 

38  29  59.6 

38  30    0.3 

3  23  45  2 

117  23  28.0 


-  3.6I 

-  o.3i 
4-  0.2 

4-  0.2! 

-  4.9J 


51  20     1.3  4-  0.4 

357  14  13.5  4-   1.2 

76    19   16.0  4-    2.2 

76  19  15.7  4-   1.9 

87     7  51.8  4-    1.5 

70  40  14.8  4-   1.2. 

81   27  25.2  ,4-  0.2 

I     4     8.6  4<    1.4! 

352  48  39.8  —16.0 

115  21  22.8  4-  4.6i 


45  9  44.2 

74  19  10.6 

74  19  11.4 
no  17  49.9 

69  47  32.6 

67  7     7.3 

68  7  18.4 

67  35  42.6 

57  50  31.4 

84  27  40.7 


4-  0.6! 

-  6-3i 

-  6.3j 

«       • 

4-  0.9I 

I 
4-   1.3 


94 
35S 
100 

89 
34 

34 
121 
121 

70 
12^ 


53 
39 
31 

58 

41 

41 
19 
19 
59 
49 


13.1 
10.3 

27.0 

15.6 

45. c 

47.3 

48.7 

32.9 

17.9 
9.2 


4- 
4- 

4- 
+ 

4- 


.    .1 
2.2 


I.O 


I 
I 

2.61 

2.1 

2.2' 

2.31 

2.0 


—    2.0 

-23.11 

-23.1, 
4-  2.01 
—20.2 


No.    Parallax.    Scmi-diam. 


Defective 
Illumination. 


II 


fi 


Sum. 


34 
37 
38 


46  26.5 
2.5 
2.5 


4-  14  48.8 
-  15  47.9 
4-    15  47.9 


ZKMTH-POINT  CORK. 


12.  One  bisection.        No.    21034      4-  50.27 
4, 19,  22,  39,  34,  42.  Three  bisections.    No.  35  to  40      4-  48.91 

No.  41  to  50      4-  50.45 


-  31  37.7 

-  15  50.4 
+   15  45.4 
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DATE 

AND 

OBS'R. 


CORRECTIONS. 


1877. 

June  I 
E. 


P.  7 


S.  II 


£  12 


13 


F.  14 


u 

a 

2; 


I 
2 

3 
4 

5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
i5 

16 

17 
18 

19 
20 

21 
22 

23 
24 

25 


OBJECT. 


i/ 


B.  A.  C.  5069 
B.  .A.  C.  5og2 
B.  A.C.  5135' 
B.  A.  C.  5133- 
a   Serpcntis  (R.) 


9 

9 
6 

5 


6 
5 
9 
9 
9 


8  ;26 
127 

28 

I  29 

30 

31 
32 

33 
34 

;35 


a   Serpentis  .  .  . 

O.  Arg.  N.  15653  8 

O.  Arg.  N.  15662  7 

B.  A.C.  5248   .  8 
Hebe. 

B.A.r;.  5355» 

B.  A.C.  5355^ 
B  A.  C.  5395 

B.  A.C.  5435' 
B.  A.C.  5435- 

Parthenope  . 
a   Scorpii  . 
C  Ophiuchi 

B.  A.C.  5583 

B.A.C.55?4 

Juno  . 
K  Ophiuchi 
/J  UrssE  Min.,  s.  p 
a  Ceti    . 
a  Pcrsei     . 

Sun  I,  N. 

Sjn  II,  S. 

Polaris,  s.  i*. 
r/  Bootis 
a  Bootis     . 


I    Cassiopeie,  s.  i> 
e  Bootis     . 
n^  Librae 
/3  Bootis     . 
B.  A.  C.  534S(r 


36  B.  A.C.  5348 

37  t/  Tauri 

38  C  Persei      .      . 

39  >'  Eridani   . 

40  Sun  I,  N. 


41 
42 
43 
44 
45 

46 

47 
48 

49 
50 


Venus  I,  S.  . 
Venus  N. 
B.  A.  C.  5435» 
B.  A.C.  5435- 
a  Scorpii    . 

Juno  . 
7  Herculis. 
K  Ophiuchi  (r.) 
K  Ophiuchi 

B.  A.C.  5781 


) 


9 
9 
9 

9 

8 

3 
9 
4 
9 
9 

9 
9 
9 
9 


9 
9 
9 
9 


MEA.N 
TII|{KAI). 


Insl. 


m.      s.  s. 

17  3^>  32  -  1. 1 1 

21    21  .61  ;-h  O.  17 

29     8.75  —  0.48 

29     8>3  —  0.48 


Clock. 


s. 


ZKNITII    DISI. 
,  SOITIII, 

FROM  ("IkCLKS. 


CORRECTIONS. 


Instrument.   Refraction. 


43  5»-4S  +  0.46 

44  28.23  ■+■  0.46 
J4  52.76  -H  0.46 
52  20.76  -  0.58 


I 

I 

6 

II 

12 


56.331 

57.^3! 
40.69 

59.16 

0.27 


1.03 

1.03 
0.87 
1. 00 
1 .00 

0.79 
0.94 
0.74 
1. 17 
1. 17 


\l  59.04  —  0.66 

52  4.13  -  0.51 

51  21.26  —  2.23 

56  0.50  —  0.22 

15  41-23  +  0.27 


9 

17  31.81 

9 

22     6.21 

9 

30  36.91 

6 

35  28.65 

8 

35  36.95 

6  32.71 
8  49.88; 
13  42.25 

49  0.46 
10  13.86 

19  6.86 

39  47.74; 
44  15.93: 
57  29.60. 


0.05 

0.05 

27.07 

0.30 

93^ 

2.06 
0.22 
0.65 
0.02 


40  19.22 

46  32.78 
52  26.48 
27  15.42 


0.29 
0.18 

"73 
0.27 


6 
5 
9 

9 
9 


II  56.60 

Ji  57.71 
22  3.53 

34  7.80 
38  51.27 


0.40 
0.40 
0.38 

0.28 
0.02 


9.83 
9.83 
9.83 
9  83 


:  77 
351 
27 

I  147 


3 

19 
51 
51 

<;i 


53 
53 
51 
5« 
47 


80  + 

32  -h 

75  + 

75  -^- 

22  -h 


-  9. S3 

-  9.83 

-  9.83 

-  9.83 

-  9.84 

-  9.84  . 

-  9.84  1 

-  9.84  i 

-  9.81  i 


31  59  55.20  + 

343  I  51  82  -h 

343  I  51.82  -h 

343  I  51.82  -f 

35  59  54.48  + 

71  6  .   . 
71  6  .   . 

59  51  51.95  + 
69  23  53.00  + 
69  23  53.00  -H 


3  51.59 

4  22. 19 

-I  3'. 47 
4  28. 54 

3  44.01 

4  34.32 
I  6.82 

6  1. 81 

7  0.63 
6  6.92 


5 
3 
3 


29.26 

38.37 
56.23 


Q.84 
9.82 
9.84 

9.84 
9.84 

q.84 
9.87 

8.60 

S.60 

8.60 
8.60 
7.78 
7.81 
7.77 

7.78 
7.69 
7.90 
7.72 


7.80 
7.81 
7.83 

7.81 


53  »i  50.95  +  6  54.28 

64  55  52.28  4-  5  23.10 

49  7  54.08  -h  3  53.66 

79  37  50.05  +   4  1.66 

79  37  50.05  -!-  3  42.91 


42 

35 

29 

13 

293 

29 

35 

II 

349 

23 

53 
50. 

57. 
55- 
55-92 


10 
22 
10 
22 


4- 


3 

5 
4 
\ 


58.05 

28. 57 
18.13 

30.10 

30.40 


9   12  50.19  —  0.27  —  7.81 


7.46 
7  46 
7.58 

7.46 
7.42 


3  30.78  -  o  34  -  7.41 


285  43  55.78  4- 

II  3  56.38  4- 

54  19  58.95  -h 

357  55  54.22  4- 

199  55  55.08  4- 


339 

15 

7 

52 

15 


55 
5 

17 
39 
17 


58.65 

55.42 

57.28 
S8.28 
56.73 


4- 

4- 
4- 

4- 
4- 


3 
4 
4 

5 
3 

4 
3 
4 
3 
4 


55.87 
3.49 
25.97 
17. ('3 
38.74 

30.28 

55.74 
2S.50 
49.56 
1 9 .  60 


M  37  50.32  ^ 

14  37  50.32  + 

69  23  5382  4- 

69  23  53.82  4- 

64  55  52.35  + 


4   43.57 

4  32.82 

3  40.14 

3  56.91 

5  29.49 


42 

359 
'50  35 

29 

54 


19  50.82 

39  46.40 

49.25 

56.35 
54.28 


»3 
21 


4- 
+ 
4- 
4- 
4- 


5 
4 
4 
5 
4 


19.19 

36.70 

55.93 
20.46 

53-41 


^  4    13 

-  •     8.5 

4-  29.9 

4-  29  9 

-  35-4 

-+-  35.4 

-  17.2 

-  17.1 

-  17. 1 

4-  4'. 2 


+  I  37.4 
4-  2  29.6 
4-    2   29.7 


4- 
4- 
4- 
4- 
4- 

4- 
4- 
—    2 


15  37  49-88  4-  5   i:.2:>  4- 

16  9  58.20  4-  4  3S.02  4- 
307  29  55. 38  4-  4     7.24  - 

19  47  53  9^  +  4  41.65  -H 

i8  59  56.58   4-  4  lO.ocj  4- 


4- 
4- 

4- 
4- 

4- 


4- 
4- 


I 

2 
I 

5 

D 


15.8 
0.8 

5.5 
I.I 
0.9 

52.3 
31.8 

65 

39  3 
10.3 


15.4 
16.0 

I    13.5 
20.5 

19.6 


-  3 

4- 
4-    I 


4- 

4- 
-H    1 


18. 1 

II    4 

19.4 

1.9 

20.8 

20.8 

15.0 
7-2 

12.6 

15.2 
14-5 

14-5 
28.5 
28.6 

59  9 

51.3 
0.3 
31-5 
31.5 
17.9 


ArP.\RENT 

RIGHT 
ASCENSION. 


M 

« 

P      . 

5 

APPARENT 
NORTII-POI-AR 

0 

6  fc 

DISTANCE. 

M    C 

* 

ji" 

-•-  r 

h. 
15 
15 
15 
15 


m. 

17 
21 

2S 
28 


s. 
25.38 

11.95 

58.44 
58.52 


15  43  42.11 
15  44  18.86 

15  44  43.39 
15  52  10.35 


16 
16 
16 
16 
16 


1 

I 

6 

II 

II 


45.46 
46.16 

29.98 

48.32 

49.43 


16  17  21.18 

16  21  55.43 
16  30  26.33 

16  35  17  64 

»6  35  25.94 

16  44  48.54 

16  51  53.77 

14  sr  10.43 


4- 


s. 
3.40 

3.27 
2.90 
2.90 


3-52 
3.52 
3.51 


3.46 
3-46 

3.24 

3.45 
3.45 


0.04 
0.00 

3.87 
3.87 


O.OQ 
O.II 


3  15  32.90  -  0.16 

5  6  24.06  4-68.58 

5  8  4».23  —68.59 

I  13  7.40  —  0.38 

13  48  52.38  .—  O.OI 

14  10  5.78  4-  O.OI 


2  18  57.02  4-  0.52 

M  39  39-74  -  0.08 

14  44  7.55  +  0.12 

14  57  21.80  '—  0.03 


3  40  II. 12  0.00 

3  46  24.79  +  0'<^2 

3  52  17.91  +  0.05 

5  27  7.31  4-68.90 

6  12  42.11  4-  0.37 

•  •     «     •  •     • 

16  II  48. 74  —  3-56 

16  II  41.85  ;—  3.56 

16  21  55.69  4-  o.io 

16  34  0.06  .   . 

16  38  43  79  —  0.04 


17  3  22.98  -  3.39 


128  18  7.9 

42  30  20.2 

79  3  14.3 

79  3  »i-4 

83  II  25.4 

83  II  26.1 

34  9  2.6 

34  13  57.7 

34  U  56.5 

87  13  3.S 


III  5  19. S 
120  36  22.2 
120  36  40. I 

104  26  22.2 
116  9  42.4 
100  19  14.4 
130  53  140 
130  52  55.1 


—  2C 

—  C 

-N 
-14 

4-  I 

4-  2 

-  9 

-  9 

-  9 

—  2 


-16 
-16 
-16 

-  5. 
-f-  2. 

+  3. 
-14. 
-14. 


93  50  4.7  -  2. 

80  26  II  .8  4-3. 

344  39  29.9  4-  4. 

86  23  25.8  -  I. 

40  34  37.2  -  I. 


66  49  43. 8 

67  21  13.4 

358  39  10.3 

70  59  '73 
70  10  47.4 

336  50  54.7 
62  24  32.5 

105  32  5-5 

49  7  31.1 
31  6  26.6 


31 
66 


6  29.3 
16  27.4 


58  28  54.2 

103  51  21.6 

66  28  52.8 

65  49  9.6 

65  48  58.8 

120  36  33.7 

120  36  40.5 

116  9  42.9 

93  32  22.5 
50  50  44.0 
80  26  7.5 
80  26  9.5 
105  34  26.8 


+  3.: 

4-  2.1 

4-  2.( 

+  3.< 

4-  I.I 

4-  l.« 

4-  0.^ 

-  6.: 

-  6. 

-  0.] 
4-  I.. 

4-  I.< 


-i6,< 
— 16.< 
4-  l.< 

-  2-1 
+  2.1 

4-  l.l 

+  3.< 


|No. 

1 
Barom. 

At. 
Ther. 

Ex. 
Ther. 

/'or  summary  of  the  eli'mcnts 

of  red  lift Um  see  /kjj^e  3. 

No. 

Pa 

32 

• 

in. 
30.18 

69.0 

0 
66.8 

26 

23 

30.03 

74-0 

74.5 

27 

— 

27 

30.03 

79-3 

81. 1 

ZENITII-POINT  CORR. 

40 

— 

28 

30.13 

67.8 

66.2 

II 

41 

— 

33 

30.  IS 

65.8 

64.0 

9,45.  One  bisection. 

No.    I  to  22      4-  50.45 

42 

;  37 

30.03 

75.0 

76.5 

28.  Three  bisections. 

No.  23  to  27      4-  50.49 

40 

30.28 

78.6 

80.4 

17,  29.  Four  bisections. 

No.  28  to  36      4-52.15 

43 

30.21 

74.0 

72.4 

No.  37  to  42      4-  50.27 

50 

30.21 

73.5 

71.8 

No.  43  to  50      4-  52.15 

1 
1 

1 

Defective 
Illumination. 


Sum. 


If 


II 


2.3 
2.4 

2.3 
1.3 
1.3 


+  15  44.8 

-  15  44.8 
f  15  46.9 

-  5.4 
+  5.4 


II 


—        0.0 


+  15  4«.5 
-  15  47.« 
+  15  44.* 
6.7 
+         4." 
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1 
iTE   .  *:  ! 

MD        J5                   OBJECT. 

s'R.  ;  1 

CORRErTlONS. 

4       '  MEAN 
2       THREAI>. 

.c                          Inst.        Clock. 

H 

1 

CORRECTIONS. 
ZENH  11  DISI. 

SOU  in, 
'''*''^*^»'^^'''^^- Instrument.  Refraction. 

APPARENT 

RIGIir 
ASCENSION, 

Miscellaneous 
Correction. 

„  i 

iei4      10}  Herculis      .     . 
r.      1    2        Elpis       .     . 

3  '  6    Ursa;  Minoris    . 

'    4    I    Aquilx   .     . 

'    s    51  Cephei,  s.  i*. 

c 

;  m.     s. 

1     9  12. gS  —  0.20 

1  22  41.48  —  0.31 

,   12  i2.iyo   t-   5.8S 

28  41.93  -  0.31 

42  23.4b   — ..S.03 

s. 

-  7.37 

-  7.45 

-  7.4- 

-  7.51 

-  7.45 

r 

24     15 

48     31 

312     13 

47     8 
306     3 

4S.15   + 
52.30  + 

46.32  + 

0.25   -k- 
51.60  + 

f 

5 
6 

4 
4 

5 

41.97 
28.28 

35-5f> 
26.70 

14  39 

4- 
4- 

1        II 

25.4 

I      3.8 
I      1   8 
I     0.8 
I    16.9 

h. 

17 

17 
IS 

18 

6 

m. 

9 
22 
12 
28 
42 

s. 

5.33 
33.72 

"33 

34.17 

8.0^) 

+ 
4- 

4- 

s. 
0.06 

•           • 

0.08 
0.14 

0.33 

'    6   ^   LyrsB .     .     .     . 
i    7  '  5(>  Draconis 

8  C    AquilsB    . 

9  B.  A.C.2326,s.p 
'  10   A    Draconis  (r.) 

9 
5 

■    9 
•   4 

•         • 

45  42.61  ,—  0.08 

50  30.02   +    1.04 

59  55  99,--  0-2I 

5   15  40  -  3-25 

•            •           •                   •           • 

-  7  38 

-  7.4^ 

-  7.45 

-  7.45 

5  35 

323  31 

25     7 

301  29 

208  27 

53. .8  + 
46. 98    4- 
42.58    -f- 

49.45    -H 
55-72   + 

4 
5 
4 
4 
4 

34.16 
29.67 
41.27 
5. 10 
26.45 

4- 

5.6 

41.5 
26.5 

I   31.4 
30.6 

18 

18 

18 

7 

• 

45 
50 

59 

5 

• 

35.08 
23.61 

48-33 
4.70 

■            ■ 

+ 

4 

0.03 
0.24 
0.11 
1.08 

■           • 

11    6    Draconis 
.  18     12   a    Ceti    .      .     . 

13  fl    Persei     .     .     . 

14  s    Persei 

■  15    )^  Eridani    .      . 

•         • 

.    9 

9 

.    9 

.    9 

...          .      . 
55    58.29    -r   0.15 
15  39  82   -t-  0.  14 

46  31.24  +  0.13 

52    24.42    +    O.I  (J 

-  6.48 

-  6.  CO 

-  6.43 

-  6.57 

331   23 

35   II 
319  23 

7  17 
52  39 

50  45   + 

50- 30   + 
50.30  4 

50  32    4- 
53. ()2    r 

3 
4 

4 
4 
3 

5 1 .  02 
36.50 

37.9^» 
33.55 
54.54 

4- 

+ 
4- 

30  6 

390 
10.2 

7.1 
I    II. 8 

• 

2 

3 
3 
3 

• 

55 
15 
46 
52 

•            • 

5'. 93 
33-46 

24 .  89 
18.13 

4- 

•           • 

0.02 
0.02 
0.03 
0. 12 

.16        Mercury  II,  S. 
'17        Mercury,  N..     . 
19  ;  iS>       Sun  I.N.      . 
!i9        Sun  U.S.     . 
201      Venus  I.S.  . 

•    9 

1         • 

■    9 

«    9 
.    6 

19  42.26  +  0. 14 

•              ■              •                        ■              • 

52    9.99 .+  0.14 

54  28.27   -•-  O-M 
45     6.0S  '+  0.15 

-  6.47 

•           • 

-  6.41 

-  6.41 

-  6.33 

20  59 
20  59 

15     5 
15  37 
14  47 

51  .42   + 
51.42   + 
49.00  -f 

48.35   + 
49- 30  + 

4 
4 
5 
4 
4 

27.08 
22.50 
0.87 
31.98 
41.58 

4- 

21 .2 
21 .2 

14.7 
15-2 

14.4 

■ 

5 

5 
6 

19 

• 

52 
54 
44 

35.93 

•            • 

3.72 
22.00 

59. 85 

4- 
4- 

0.28 

•           ■ 

69.14 
69.14 

0.37 

,2i>       Venus  II.  N. 
1  22  .  tl   Geminorum  . 
.  23   a    Canis  Minoris 
'  24  :  3  Geminorum. 
;  25  12^  Canuni  Venat. 

•  5 

•  9 

■    9 
.    t. 

.    6 

45     6.80  -«-  0.15 
12  53.67  '-f   0. 15 
32  58. 68    -f  0.16 
37  54.41    +  0.15 
50  23. 85    +  0.03 

-  6.  I.S 

-  6.38 

-  6.40 

-  6.34 

-  6.37 

14  47 
16  36 

33   15 
10  29 

359  49 

4().30  4- 

4S.48    4- 

47.52  -^- 
46.22  + 

4 

4 
4 
5 

30.91 

•            • 

55-21 
20. 12 
II .  14 

+ 

4- 

4- 

14-4 

•       • 

35.5 
10.8 

0.1 

6 

/ 

7 

/ 
12 

45 
12 

32 

1 
50 

0.57 

47.45 
52. 48 
48.21 

17.51 

— 

0.35 
0.03 
0.06 
0.03 

2.55 

26  12=  Canum  Venat. 

27  B    Virginis . 

1  28        Moon  I,  N.  . 

29  \      Polaris,  s.  v. 

30  ^   Virginis  .     . 

.    5 

9 

■    5 
.    6 

•    9 

50  25.21    +  0.03 

3  43.4*^   +   *^-»<J 
10  54-71   +   o«2 
13  ^J. 17  —    1.20 
28  34.28   4-  0.09 

-  6.35 

-  6.39 

-  6.37 

-  ^^.-^7 

-  6.38 

35')  49  46.22   -I- 
43  41  46.50  4- 
50  55  43.92    4- 

307  29  43.^)0   + 
38  45  4798  + 

4 
4 
4 

4 
5 

56.69 
12.67 
i7.Sa 
13.82 
2 1.  So 

4- 

0. 1 
52.2 

I     7.3 

I   10.8 

44.0 

12 

»3 
13 

I 

13 

50 

3 
10 

»3 

28 

18.87 
37.21 

48.49 
1 4 .  60 

27-99 

4-  o.oi 

—  0.02 

1  +  66.68 

4-  0.01 

—    O.OI 

i  31 : 9   Bootis     .     .     . 
.  32  ,      H,  A.  C.  5348  (r. 
i33'       B.A.C.534b      . 
.34         B.  A.C.  54f)6(R. 
!  35  1       B.  A.  C.  5466 

9 

• 
*        ■ 

48  58  36  ,+  0.06 

•  ■           •                    •            • 

•  •           •                    •            • 

•  ■           •                   •           • 

-     6.14 

•  • 

•  • 

■           ■ 

19  47 

•99  55 

339  55 

ifto  27 

19  21 

46.20  4- 
54.65    -H 

55.85    + 
58.30  4- 

H.6')    f 

4 

3 
4 
5 
5 

49.68 
42.27 
29.76 

8.54 
0.21 

4- 
4 

+ 

19.8 
20. 1 
20. 1 
19.6 
19.6 

13 

• 

■ 
• 

48 

• 
• 
• 
• 

52.04 

•  ■ 

•  • 

•  • 

•  • 

0.28 

•  ■ 

•  • 

•  • 

•  • 

36        Juno  .     .     .     . 

37=       XVI.  17.     .     . 
138,       B.  A.  C.  5632     . 

39  1       B.  A.  C.  5694 
j4o        Elpis       .     .     . 

<!  30  i5i9  +  "-'3 
9!  37  28.  57    -H  0. 18 
9j  42  21 .7(>    -f-  0.20 
9    49  10.62  .-»-  0.20 
9    18  17.62   +  0. 16 

-  6.43 

-  ''.43 

-  6.43 

-  6.43 

-  f).44 

42   19 

67     3 
72  4(^ 

70  53 
48  29 

59.88   + 
57-3'>  + 
57.75   -t- 
57. 48    + 
56.05   + 

4 
4 

5 

5 
6 

26.67 

27  43 
3.00 

35.55 
39  15 

+ 
+ 

50.6 
2   10.6 
2  58.2 

2  39.4 
I     3 . 0 

16 
16 
16 
16 

17 

30 

37 
42 

49 

18 

8.89 
22.32 
1 5 .  50 

4.39 
II. 3* 

— 

•  • 

3.f>4 
3.84 
3.80 

•  • 

.41 
42 

■•3 

-14 

■  45 

It    Herculis 
Jupiter  I.  N. 
Jupiter  U.S.     . 

}*  Sagfttarii 

/<■  Sagittarii 

9 
fc 

9 

9 

1 

41  47.98  ,+  0.13 
54  3I.<'7  ,+   o.»8 
54  34.58   4-  0.18 
58     4.62  '-h   0.20 
6  3J.44    +   0.18 

-  6.37 

-  6.45 

-  ft   x^ 

-  6.48 

-  6.50 

1 1     I 

61   57 

61   57 

6()  1 1 
59  53 

54.00   4- 
54-65     1- 
54.65    + 
55-52   -H 
58.20   -f- 

4 
3 
3 
4 
3 

4.37 
2.67 

49.5f> 

49.13 
32.19 

4- 

4- 
4- 

4- 
+ 

10.9 
I  44.2 

1  44-2 

2  25.7 

1  35.8 

17 
17 
"7 

17 

18 

41 

54 

54 

57 
6 

4 1 .  66 
24.  So 
2S.31 

58. 37 
28.17 

+ 
+ 

0.04 
1.76 

«.75 
0.02 

o.oS 

,46 

^        47 
.48 

20  1  50 

6  Ursae  Minoris    . 

7  Tauri      .     .     . 
C   Persei 

a   Tauri 
Sun  I,  S. 

9 
9 

12    16. 62    -f    1.07 
40    17.82    -1-    0.08 
46   31.39  '  »-    0.  II 
28    59.  12     f    0  0<> 

56  20. 17  +  0. 14 

-  6.4^^ 

-  6.61 

-  6.54 

-  6.65 

-  <».ft7 

312  13 

15     6 

7   iS 

22  33 

15  37 

53. SS  4- 

•  ■ 

•  ■ 

cS.28   + 
51.18   + 

4 

3 
3 

24.55 

•            • 
■ 

32 .  62 
58.76 

■f 

I    0.5 

•  • 

•  > 

23. 1 

15.5 

18 

3 
3 

4 
5 

12 

40 
46 

28 
56 

II  .24 
11.31 
24.9'' 
52.59 
13. ^'4 

—  0.05 
4-   0.03 

—  0.03 
+   0.02 
4  63.88 

i    3    • 

8§ 

APPARENT 

'If 

NORTH-l 

»OLAR 

DISTANCE. 

■  .a  0 

^u 

n          t 

II 

f« 

«» 

75  28 

16.7 

4-    2.4i 

99  45 

45.6 

-   3.6 

3  23 

41.3 

4-  0.8I 

98  19 

49.0 

:+    1.5; 

357  14 

10.3 

4-  2.3' 

56  46 

54.4 

i+   0.8 

14  42 

56.3 

+   0.3' 

76  19 

11.5 

!4-  0.8' 

352  38 

44.4 

-11. 5i 

22   33 

28.4 

—   i.i 

22   33 

32.1 

4-  2.ei 

86  23 

27.1 

4-  1.7: 

40  34 

39.3 

■1-  0.4. 

58  28 

52.2 

-  0.6 

103  51 

21.2 

.4-  2.8' 

72  II 

0.9 

1 
.  .  1 

72  10 

56.3 

1     .  -1 

66  17 

25.8 

,     •  .  1 

66  48  56.7 

1         1 

•     • 

65  59 

6.5 

1     .  .  1 

65  58 

55.8 

1         1 

• 

i 

•            ■ 

84  27 

•              • 

40.4 

.         a 

4-   1.9. 

61  40  39.6 

■f-   3.9' 

51     I 

18.5 

-    1.2 

51     I 

4.0 

•r    2.1 

94  53 

12.6 

+    3.1 

102     7 

32.2 

1         .    .  1 

358  39 

7.8 

+    I.I 

89  58 

15.0 

+    2.9 

1 

70  59 

16.9 

4-  3.2 

31     6 

24.2 

-  44' 

31     6 

26.7 

-   4.4 

70  33 

34.0 

-  9.6 

70  33 

35.6 

-  9.6 

93  31 

38.4 

1 
-  2.5 

118  16 

56.5 

-15.0 

124     4 

20.2 

-15. 1 

122     8 

33.6 

-14.41 

99  43 

59-4 

-3.6, 

• 

62  12 

30.5 

4-    I.o' 

113     9 

2.7 

+  21.61 

113     9 

49-6 

—  25.2 

120  25 

31.5 

-   1.0' 

III     5 

27.4 

+   0.3- 

3  23  39.1 

■            •            •           • 

+   0.2 

.    .1 

■            ■ 

73  44 

•            • 

15.2 

•        • 

4-   2.9' 

66  48 

26.6 

•    •  1 

1 

Barom. 


in. 
50.21 
30.20 
30.19 
30.11 
30.1a 
30.Q1 
30.03 
30.00 
30.03 
• 
30.04 
30.1c 


At.    :    Ex. 
Ther.  Ther. 


/•or  summary  of  tfw  cU'mi  nts  of  n  Jiu  tion  stw  fti-^i'  3. 


73.5 
72.0 

71.6 

79.6 

83.0 

86.6 

89-5 
84.8 

78-5 

75.5 
79.0 


71. S 
70.0 
70.0 
80.2 
83.6 
87.6 
90.0 
84.0 
76.8 

75-3 
74.0 
78.6 


/INITII-POINT  CORR. 


3.  5.  Five  bisections. 

7.  One  bisection. 

9. 28.  Three  bisections. 


No. 

1   to  1 1 

4- 

1       11 
52.  i:; 

No. 

12  to  24 

4- 

53.94 

No. 

25  to  31 

4- 

5  \ .  oS 

No. 

32  10  46 

+ 

I    2.21 

No. 

49  to  50 

+ 

I    2.42 

No. 

Par 

allax. 

Se 

mi- 

diam. 

Dcfcciivc 
Illumination. 

1 

// 

1 

II 

»         II 

16 

— 

3.9 

— 

2.4 

4-     0.2 

17 

— 

3.9 

-■h 

2.4 

18 

— 

2.3 

4- 

15 

45-4 

19 

— 

2.4 

— 

15 

45.4 

20 

— 

1.3 

— 

5-4 

21 

— 

1.3 

4- 

5.4 

—     0.1 

2^ 

-44 

43.1 

4- 

15 

46.0 

42 

— 

1.8 

4- 

23.4 

43 

— 

'•8  . 

— 

23.4 

50 

— 

2.3  ' 

— 

15 

44.4 

Sum. 


II 


6.1 

1.5 
15  43.1 
15  47.8 

6.7 
4.0 

28  57.1 
14.0 
17.6 

15  46.7 


I 


I 


48 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


ii 


OBJKCT. 


^  MKAN 

2    ;  TMRKAI). 


<f»RRKrTIONS. 


Inst.        Clock, 


1877. 
June  20 

P. 


F.  22 


h. 

m. 

s. 

s. 

I 

Sun  H,  N.    . 

9 

5S 

37.92 

+ 

0.14 

— 

6.67 

2 

Venus  I,  S.  . 

9 

50 

28.46 

+ 

0.  lb 

— 

6.69 

3 

Venus  N, 

• 

• 

•           ■ 

•            • 

• 

4 

n-2 

Geminorum. 

9 

26 

52.60 

-h 

0.22 

— 

6.82 

5 

n 

('anis  Minoris  . 

9 

32 

58.98 

-l- 

0.12 

— 

6.65 

6 

ii 

Geminorum. 

9 

37 

54.71 

+ 

0.20 

^^ 

6.68 

7 

H.  A.C.  4686 

9 

59 

36.28 

(».00 

— 

6 .  6S 

8 

Moon  I,  N.   . 

9 

2 

49-3^ 

+ 

0.03 

— 

^.^8 

9 

« 

Bootis     . 

9 

10 

12.27 

+ 

0.13 

— 

6  67 

10 

6 

Bootis     . 

9 

21 

10. 16 

+ 

0.33 

— 

6.68 

II 

5 

Ursjc  Minoris    . 

9 

27 

59- 23 

+ 

1.04 

^ 

6.68 

12 

e 

Bootis     . 

q 

39 

46.31 

-f- 

0.16 

— 

6  71 

•3 

/^ 

Bootis 

.    8 

57 

28.  iq 

^- 

0.23 

— 

6.65 

14 

a 

ijcrpentis 

9 

38 

22.21 

+ 

0.08 

— 

6.70 

»5 

f 

Scrpcntis 

9 

44 

50.73 

+ 

0,07 

— 

6.66 

16 

c 

Ursx  Minoris 

9 

48 

40.51 

-H 

1. 17 

_ 

6.r:8 

17 

a 

Scrpentis 

9 

38 

22.46 

— 

0.24 

— 

6.63 

18 

f 

Serpcntis 

•    9 

44 

51    03 

— 

0.26 

— 

6  63 

IQ 

Moon  I,  N.  . 

.'  9 

53 

2.46 

__ 

0.44 

— 

6.65 

20 

B.  A.C.  5451 

9 

15 

8.06 

0.53 

— 

6.65 

21 

|uno  . 

■    4 

28 

4.97 

_ 

0.31 

^.M 

6.65 

22 

B.  A  r.  5583 

.    5 

35 

25.16 

— 

0.56 

— 

6.65 

23 

B.  A.C.  5584 

•    4 

35 

33-27 

— 

0.56 

— 

6.65 

24 

B.  A.C.  5671 

•    9 

46  56  22 

— 

0.47 

— 

6.64 

25 

« 

Ophiuchi 

•    9 

52 

0.78 

— 

0.23 

— 

6.64 

26 

./ 

Herculis. 

•    9 

57 

13. 6g 

_ 

0.04 

.  _ 

6.69 

27 

B.  A.C.  5781 

'    9 

3 

29  94 

— 

0.38 

— 

6  6i 

28 

Elpis. 

9 

15 

44.56 

— 

0.34 

— 

6.64 

29 

O.Arg.  S.  1 71 37 

•    9 

37 

14.68 

— 

0.45 

— 

6.64 

30 

O.Arg.S.  17166 

■    9 

S'^ 

19- 2g 

0.45 

— 

6.64 

31 

Jupiter  I,  S.  . 
Jupiter  H,  N. 

.    6 

52 

5'j.no 

0.44 

^_ 

6.64 

32 

■    5 

5? 

55.60 

0.44 

— 

6.64 

33 

f^' 

Sagitiarii 

•    9 

6 

35  21 

— 

0.42 

— 

6.62 

34 

c5 

L'rsic  Minoris 

5 

12 

10.60 

-h 

6.()i 

^ 

6.63 

35 

5» 

Cephei,  s.  r.  . 

•    5 

42 

22.  (>6 

— 

8.86 

— 

6.63 

36 

r 
S 

Aquilac  (r.)  . 

'           m 

• 

•            • 

•           • 

■           • 

37 

c 

Aquilic    . 

I 

• 

•            • 

•            • 

•           • 

3d 

rJ 

Draconis(R.) 

• 

• 

•            • 

•           • 

•           • 

39 

<» 

Dracoiiis 

•    5 

12 

40  37 

+ 

0.61 

— 

6.6-i 

40 

y 

Aquilae    . 

8 

40 

34-5<) 

— 

0.24 

— 

6.61 

41 

a 

Aquila?    . 

•    9 

44 

56.79 

— 

0.25 

^^ 

6.58 

42 

;i 

Aquilx    . 

"    5 

49 

26.30 

-- 

0  27 

— 

6.71 

43 

0 

Persei  (r.)     . 

• 

■ 

•            • 

■            • 

•           • 

44 

n 

Pcrsci 

>         • 

• 

•            • 

•            • 

•           • 

45 

A 

Persei 

8 

34 

17.40 

-H 

0.23 

— 

6.29 

46 

y 

Eridani  . 

9 

52 

25.00 

— 

0.65 

^^ 

6.31 

47 

Y 

Taiiri 

■    3 

12 

55.03 

— 

0.32 

— 

6.18 

48 

f 

Tauri 

9 

21 

33.60 

— 

0.28 

— 

6.37 

49 

a 

Tauri 

•    9 

28 

59  21 

— 

0.32 

— 

6.27 

50 

Mercury  II,  C. 

■    9 

35 

3».8(; 

— 

0.28 

— 

6.27 

ZKMTII  DIST. 

soriir, 

FROM  CIRCLKS. 


CORRKCTIONS. 


Instrument.  Refraction. 


~     '■  "                   "       

^~                  -  ^— 

0       f            t' 

1 

t          1 

9 

n 

15     5  54.30 

-H 

4  27.38 

-K 

U  9 

14  51    54-42 

+ 

4  43-61 

+ 

14  7 

»4  51   54.42 

-1- 

4  33-92 

-h 

14.7 

6  39  54.38 

-h 

4     9.28 

-h 

6.6 

33   '5  55.85 

-h 

4  45.77 

4- 

36.1 

10  29  50.38 

+ 

4   15  67 

+ 

10.2 

74   32      .      . 

•            •            • 

•            • 

56  35   57.82 

-f- 

6     6.66 

+     1 

[   24.7 

19     0     .      . 

■            •            • 

•           ■ 

346  24     .      . 

•            •            • 

■            • 

322  35  56.65 

II  14  . 

157  56  .   . 

3»  59  57.15 

33  58  1.90 

320  39  53.63 

32  o  0.78 

33  57  58.48 
64  52  4  28 
75  54  7.20 


-H  3  50  45  -   42.6 


42  21 

79  38 
79  38 
69  10 


57.58 
4.62 
4.62 
2.38 


29  13  58.18 

5  3  56.20 
54  22  0.45 
48  29  58.52 
65  59  53.22 
65  59  53.22 


61 
61 

59  53 
J12 

^ot 


57  55.68 

57  55.68 

55'  »o 

13  54. »o 

3  59-45 


+ 
4- 
4- 
4- 


+ 

+ 

■¥■ 

-H 

+ 
4- 


+ 


4  29.47 
4  13.78 


4 
4 
4 

3 
3 

3 
3 
3 
4 

5 


15,69 
22.93 
1 4. 98 

47.67 
55-01 

41.62 
44-21 
28.12 
19.24 
15.25 


4  53-52 

4  44.92 
6  56.26 

2  4-90 

I  30.96 


'54  43  57.12 

25  7  59-50  4- 

»o3  28  o.  10  -h 

^31  24  0.40  -•- 

28  29  56.08  + 


30  15  58.65 
32  44   ».62 


\(p   28 

5*9  24 
551  26 


5.90 

8.48 
3.8S 


52  39  55-98 
23  27  59.25 

«9  53  57-32 
^2  33  55  50 
19  48  0.62 


+ 

+ 
-I- 

+ 
+ 
4- 
4- 
4- 


3 
3 
3 
4 

5 

3 
4 

4 
3 

4 

4 
2 

3 

4 

4 

3 
5 
4 
3 
4 


55.35 
9.01 

32.66 

26.09 

2.48 

42.35 
23.00 

24.9^> 
37.32 

21  .  10 

26 . 3  I 
57.86 
24.46 
20.71 
7.19 

47.33 
21.  14 
52.67 

34.53 
25.65 


4- 


4- 
4- 
4- 
4- 

+■ 
4- 
4- 
4- 

4- 

■H 
4- 
4- 

4- 


4- 
4- 
4- 


35.9 
37.8 

45.7 

35  5 

38.3 
0.6 

43.0 


4- 

4- 


4- 
4- 


4- 

4- 
4- 
4 
4- 


5».9 
5     2.0 

5     1.8 

2  28.8 
32.0 

5.» 

<   19.5 

1  4.6 

2  7.6 

2     7.5 

I  47.0 
I  47.0 

I  38.5 
I     2.7 

I    l3.2 

27.0 
27.0 
31-2 
31.2 

3'.3 

33.6 
37.0 
10.6 
10.6 

8.S 

I  14.6 
24.8 
20.6 
23.6 
20.5 


APPARENT 
RIGHT 
ASCENSION. 


is 


s. 


h,  m. 

5  58  3«.39  1-68.87 

6  50  21.95    -I-  0.37 

•  •  ■  •      .  •  • 

7  26  46.11  I-}-  0.41 
7  32  52.38  1—  0.17 


37  4*^  19 
59  29.60 

2  42.71 

10     5.72 

21     3.81 


—  0.06 

—  2.70 

+  67.78 
4-  0.01 
+    0.18 


4  27  53.59 

4  39  39.79 
\  57  21.74 

5  38  15.61 
5  44  44.12 


1  + 

4- 


0.20 
0.04 
0.00 
0.05 
0.03 


5  48  35. CO 

4-  0.09 

5  38  15.57 

+    O.OI 

5  44  44.12 

—  0.03 

5  52  55.37 

4-70.55 

6  15    0.88 

-  3.81 

6 
6 
6 
6 
6 

6 

7 
7 
7 
7 

7 

7 
8 

8 

6 


27  58.01 

35  17.95 
35  26.06 

46  49.11 
51   53.91 


57 
3 


7.01 
22.92 
«5  37.58 

37  7.59 

38  12.20 


4.08 
4.0S 
3.76 
0.07 

0.24 
3.46 

•  • 

3.82 
3.83 


52  44.92  4-  1.80 
55  48.52  i-  1.80 
6  28.16 
12   10.78 


4-  0.02 
—  0.28 
42  7.47  -  0.15 


19  12  34.35  !—  0.03 
19  40  27.73  +  0.02 


19  44  49.92 
19  49  19.41 


0.00 
4-  0.13 


■     • 


■     • 


3  34  11.34  !4-  0.35 


3 
4 
4 

4 
4 


52  18.15 
12  48.43 


0.05 
0.08 


2!  27.04  4-  O.  10 


28  52  61 

35  28.34 


0.0a 
C.26 


APPARENT 

NORTH-POLAR 

DISTANCE. 


s 

O  1 

X  ! 

u  I 


66  16  57.8 
66  3  13.9 
66  3  4.2 

57  50  3«.5 
84  27  33.9 


4-  I 
-!-  0 


61  40  37.4  +  » 


107  49  50.4 


13  15  25.7  -  0 


83  If  23.7  4  2. 
85  9  U.7  T  0 


9 

4 
8 


II 

8^ 

85 
116 

127 

93 
130 

130 

120 

So 

56 
105 

9Q  44 
117  10 

117  9 


49  44.9 

II  20.4 

13  o 

13.3 

6.4 


32 

53 
52 

23 
26 

«5 
34 


52. 
12. 

55. 
II. 

6. 


3 
o 

7 
6 
6 


16.3 
26.1 
20.6 
26.9 
52.9 


4  I 

-  0. 

-  0. 

■ 

-IB. 

-  2. 
-16. 
-16. 

-u. 

■h  2. 

4-  I. 
-II. 

-  3- 

-  9- 

-  9- 


113  9  59  2  -24. 

113  9  12.9  +21. 

Ill  5  27.5  +  0. 

3  23  38.7  +  0. 

357  14  4.9  -  0- 


76  19  8.7 
76  19  10.7 
22  33  25.0 
22  3)  27.7 
79  41  9  7 

81  27  19.8 

83  53  57.7 
40  34  40.2 
40  31  39.8 
42  36  23.8 


103  51 
74  40 
71  5 
73  44 
70  59 


19. 1 

6.4 
31.8 

14.8 
8.0 


-  0. 

+  !•■ 

-  I. 

4  i.< 

4-  0.1 

-  o.( 

-  0.. 

+  I. 

4-0.: 

0.( 

I 

■4- 1.: 

+  1.1 

+  J.J 


No.  I  Barom. 

I 


At.       Ex. 
Ther.    Ther. 


/<>;'  summary  of  the  elements  of  reduction  see  fnige  3. 


No.    Parallax.     SemUdiam. 


in. 


tt 


n 


I 

30.19 

2 

30.17 

6 

30.17 

7 

30.12 

II 

30.13 

16 

30.13 

17 

30.07 

23 

30.05 

42 

30.10 

44 

30.22 

81.5 
81.8 

84.3 

76.2 

75.2 
73.5 

67.0 

65.6 

61.2 

65.4 


81.7 
82.5 
84.0 

74.3 

73.4 

72.3 
64.6 

63.2 
58.0 
65.0 


ZKNITII-POINT  CORR. 


2,  3,  7,  20.  One  bisection. 
8,  19.  Three  bisections. 
34.  35.  Five  bisections. 


No.     I  to    6 

4-  I 

2.42 

No.    8  to  16 

4-  I 

2.77 

No.  17  10  42 

4-  I 

0.40 

No.  43  10  50 

4-  I 

1. 17 

I 

2 

3 
8 

>9 
31 
32 
50 


2.3 
1.4 
1.4 

47  37.9 

50  40.2 

1.8 

1.8 

3.4 


4- 


15  44.4 

4.9 
4.9 

IS  36.5 

IS  l8.7 
23.1 
23.2 


Defective 
Illumination. 


Sum. 


n 


4-         O.I 


+         0.5 


15  4»-« 
6.1 

s-s 

33   i-S 

35  ft 

U 

SI 

I 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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I  t 


I  f 


ATE 

bs'r. 


CORRECTIONS. 


I' 


OBJECr. 


I     M     I 

'  -9  MEAN 


877. 

ne22 

23 
S. 


1 

2 

3 
4 
5 


Camelopard. 
Sun  I,  N. 
Sun  II,  S.     . 
Venus  I,  N. 
Venus  II,  S. 


u 

k. 

'S 


5 

9 

9 
6 

5 


THREAD.  I 


Inst.       Clock. 


m.     s.     I  -      s. 

41  55.9»|+  1.05 

8  48.60'—  0.20 

II  6.49  —  0.20 
6 


l_ 


6   a   Canis  Minoris 
7 ;  0  Geminorum. 

8  15  Argus     .     . 

9  '  e    Hydrae    .     . 
10 '       Polaris,  s.  P. 


9 
9 
9 
9 


31.47 '—  o.ao  — 

6  32.28  —  0.20  — 

! 

32  5903  -  0-43  - 

37  54.58'-  0.13  - 

2  25.71  - 


40  23.30,- 


0.75 
0.41 


5  "  13  53.84  -33. u    - 


s. 
6.27 
6.24 
6.24 
6.22 
6.22 

6.14 
6.21 

6.19 
6.24 

6.16 


11  '  7  Ursac  Maj.,(R.) 

12  tf  Ursa:  Majoris 

13  '/  Bootis     . 

14  a  Bootis     .     . 

15  =  P  Bootis  (R.)    . 

16 '  p  Bootis 

17;  B.  A.C.  5164 

18  i  a  A.C.  5261 

ig;  O.  Arg.  S.  15068 

20 1  B.  A.  C.  5522 


21  9   Herculis.     . 

22  9  Camelop.,  s.  p. 

23  Moon  I,  S.   . 

24  I  a^  Herculis.     . 

25  Elpis.     .     . 


9 
9 


8 

9 
9 
9 

9 
9 
9 
9 
9 


48  58.69 j 

10   12.04  ;—   0.21     — 


i-  023  ,- 


I 


31  42.31 
47  59.28 
51  22.67 
25  21.97 


+  0.37 

—  0.84 

—  0.77 

—  0.86 


I 


i2i 


38 
41 

5' 

9 

M 


I 


26  Groom.  966,  s.  p.  ^  ;  23 

27 !  a  Ophiuchi      .     .    9  ,  29 

25  j  Anonymous      .    9  j  37 

2g  fi  Herculis.     .     .    9  |  41 

30  i  Jupiter  I,  N.      .    6  !  52 


.25 


31 1      Jupiter  II,  S. 
32 !  7^  Sagittarii      . 

33  22  Camelop.,  s.  p. 

34  j  6   Ursae  Minoris 

35  I    Aquilae  . 

36  a   Lyras.     .     . 

37  SI  Cephei,  s.  r. 
3S   3   Lyne. 

39  tt  Sagittarii 
40;      Pallas     .     . 

41  i  ^  Ophiuchi 
43  9   Herculis 
43 '  9  Camelop.,  s.  p. 
44 .  X  Ophiuchi 

45  r    Ursae  Minoris 

46  ^>  Herculis 

47  A   Ophiuchi 

48  u   Draconis 

49  ^  Draconis 


5  '■  52 

6  j  58 

9       5 

9  >  12 

9  '  28 

I 

9  I  32 

5  42 

8  '  45 

9  I  10 
Q  :  21 


9 
9 
9 
9 
9 


I 


30 
38 
41 

52 

58 


9  ,  9 

9  I  29 

9  =  37 

5  I  44 


49.86+ 

58.79I- 
2.18  — 

11.89'— 
54.50- 

26.37'— 
23.071- 
36.321— 

47.981- 
18.87  - 

I 
22.34,- 

5.52- 
26.57  - 
3.73'^- 
41. OO:— 

55.41  + 
29.90  — 

41.46  H- 
36.841- 

5.8i|- 

33.20!- 

50.04:+ 

58.29  - 

0.50I- 

47.841  + 

I 

".99!- 
23.13!— 
49.50.+ 
16.81 '+ 


o.io 

2.26  ' 

0.81  I' 

0.30  I 

0.59  ' 

I 

3-35  ; 
0.33  . 
0.82 

0.12  !■ 
0.75  , 


7^;  I— 


0.75 
0.85  j 

2.54  I 
11.96 

0.58  I 


0.07 
15.86 
0.06 
0.70 
0.21 


I 


I 


l_ 


0.30 
0.08  i< 

1.44 
0.18  j 

3.05  . 

0.15 
0.17  , 
0.86  !• 
1.08 


6.21 
6.11 


6.15 
6.15 
6.15 
6.15 

6.14 

6.15 
6.15 
6.12 

6.14 

6.14 
6.09 
6. IS 
6.09 

6.16 

6.T6 
6.27 
6.16 
6.17 
6.17 

6.07 

6.18 
6.25 
6.23 

6.19 

6.40 
6.31 

6.36 
6.40 

6.35 

6.37 
6.30 

6.34 
6.33 


ZENITH  DIST. 

SOUTH,  I 

FROM  CIRCLES. 


CORRECTIONS. 


Instrument.!  Refraction 


II 


332  41  55.85+  4  18.53 
»5  7  57.52  4-  3  28.34 
15  37  53-70  +  5  4.0) 
15  9  53.10  +  3  17.82 
15     9  53.10  +  3  30.56 


II 


33  15  56.72  + 
10  29  52.88  + 
62  43  5300+ 

31  55  56.95-1- 
307  2y  53.58  + 

190  57  53.88  + 

348  53  56.35  + 

19  47  57.08  + 

18  59  57-42  + 

171  55  52.62+ 


4 
4 

5 
5 
4 

3 
4 
4 
4 

5 


46.17 
14.69 

7.08 

2.71 

6.78 

56.80 

15.25 

37-18 

8.41 

14.66 


+ 
+ 

+ 
+ 

+ 


4-  I 
+ 
—  I 


+ 
+ 


7  53 
348  43 

69  29 

63  55 

70  3 

359  39 

284  59 

67  25 

24  15 

48  31 


57.90  + 

54.75  + 
58.65-1- 

58.30  + 

56.52  + 

i 

56.70,+ 
57.62  + 

59.75  + 
56.78  + 

56.82  + 


4  55.94 

3  34-70 

4  43-66 

3  39.08 

4  41.18 


293  49  59-55  + 
26  9  54-85  + 
67  3  57.80  + 
II  I  55  701+ 
61  58  0.52  + 

61  58  0.52  + 

69  II  54.78  + 

288  13  55.98,-1- 

312  13  55.70  + 

47  7  59.98  -H 

o  9  56.30  + 
306  3  55.12  + 

5  35  54.95  + 
57  58  0.10  + 
17  9  57-03 '+ 

49  7  56.10  + 
359  39  49.12  + 
284  59  46.25  + 

29  13  55.78,+ 
316  35  52.35  + 


4 
5 
3 
5 
5 

3 
4 
3 
4 
3 


24.12 

5.27 
59.29 

30.36 
13.68 

23.92 
20.92 

47.59 
2.33 
7.43 


29.2 

15.3 

15.8 

15-3 
15.3 

36.9 
10.5 

48.5 

34-9 
12.8 

II. o 
ir.o 
20.3 

19-5 
8.0 


+  8.0 

—  II. 2 

+  2  31.0 

-H  I  55.7 

■H  2  35.3 


3  53-68 

4  46.98 
4  16.08 
4  24.82 

4  25.53 

3  36.16 

5  8.09 

4  31.08 
4  21.74 

6  32.79 


3 
4 
5 
5 
4 


50.40 
31.28 
II. 13 
18.95 
32.03 


+ 
+ 
+ 


+ 
+ 
+ 
+ 


+ 


+ 
+ 


0.3 
3  27.2 

2  16. 2 

25.7 

1  4.4 

2  7.5 
28.0 

2  13.8 

II  .1 

I  46.  4 

1  46.5 

2  28.9 
2  49.9 
I  2.3 

I  1-3 

0.2 
I  17.7 

5.7 
I  31.0 

17.7 


24  15  52.20,+  5  35.94 

26  9  48.82  -r   4  27.98  + 

330  I  53-92  +  3  31-06  1— 

326  37  55.38  +  3  55.82  - 


1 

4 

.3 

0 

3 

3 

23. 

I 

31. 

3 

52-. 

5 

25- 

2 

27. 

5 

32. 

1 

36. 

6 

APPARENT 

RIGHT 
ASCENSION. 


o  c 

s - 
=  s 

1)  hi 

v>   O 

is" 


h.  m.  s,   '    s. 
4  41  50.69  +  0.68 
6  8  42.16  +68.94 

6  II  0.05  —68.95 

7  6  25.05  +  0.42 
7  6  25.86  —  0.39 


7  32  52.39 

— 

0.17 

7  37  48.25 

— 

O.OI 

8  2  18.77 

+ 

0.17 

8  40  16.71 

+ 

O.OI 

I  13  14.57 

4.06 

13  48  52.30  +  O.OI 

14  10  5.67  —  0.03 


5  31  36.53 
5  47  52.29 

5  51  15-75 

6  25  14.96 

6  38  43.81 

4  41  50  38 

6  50  55.22 

7  9  5.45 
7  14  47.77 


,-  3.14 

-  3-46 

-  336 

-  3.69 

—  O.OI 

+  0.35 

-H71.25 

0.00 


5  23  16.88  —  0.29 
7  29  16.59  ~  0.02 
7  37  29.35  -  3.87 
7  41  41 .71  !—  0.02 
7  52  11.96  +  1.73 


7  52  15.43 

7  57  58.51 
6  5  17.87 

8  12  9.52 
8  28  34.25 

8  32  49-31 
6  42  7.86 

8  45  35.34 

9  10  29.95 
9  20  59.41 

6  30  26.53 
6  3S  43  76 
4  41  50.49 
6  51  53.96 
6  58  44.54 


1.74 
o.  10 

0.41 

-  1.45 
-h  0.08 


+ 
+ 


+ 
+ 


—  0.07 
+  0.16 

O.II 

0.07 


0.03 
0.05 

0.37 

O.ll 

o.o3 


7  9  5.49  -»-  0.04 

7  29  16.62  0.00 

7  37  44.02  —  0.01 

7  44  11.56  0.00 


APPARENT 

NORTH-POLAR 

I)ISTAN<:E. 


If 


23  5S  6.4 
66  18  2.9 
66  49  34.8 
66  19  47.4 
66  20    0.2 


ff 


+  1.9 


I 


84  27  41.0  '  + 
61  40  39.3  '  + 

113  57    9.8  1  + 

83     7  55.8  ,+ 

358  39    8.8    + 


2.8 

3.4 

4.4 

4  4 
2.2 


40  4  19.5  I—  0.8 
40  4  21.8  1+  1.5 
70  59  15.8  ,+  2.5 
70  10  46.5  1+  3.5 

59    5  21.9  |-  5.7 


59    5 


23.0 
39.4 


39  53 
120  43  34.5 

115     7  54.3 
17 


121 


34.2 


50  50  41-7 

336     7  56.9 

118  38  36.4 

75  28  14.0 

99  44  36.1 


-  5.7 

-  3.5 

—  19.1 

—  17.8 

—  16.5 

+  2.6 
+  1.5 

+  1.5 

-  3.6 


344  57  37.2  1+  3.4 

77  21     5.0    +  1.5 

118  16  20.4  |  — lO.O 

62  12  30.3  1+  1.8 

113  9  15.6  1+21.3 


113  10     1.9 

120  25  31.9 

339  21  43.4 

3  23  39.4 

98  19  48.0 


j-25.0 
i—  0.8 

'+  1.8 
1+  1.9 
1+  1.4 


51    19   53.9  i+   0.2 

357  14    6.7  '.-¥-  1.5 
56  46  52.9    +   I.O| 

109  10  14.0   +  4.2, 
68  23    8.8  '—  i.o 

100  19  12.0   +  1.9 
50  50  41.3  1+  2.7 

336     7  55.5    -»-  0.5 
80  26    7.2  1+  3.1 

7  45  53.1  1+  1.4 

75  23  14.5  !+  2.3 

77  21     5.5  1+  2.4 

21  II   14. I    —  0.6 

17  47  35.8  i+   1.5 


/^or  summer}^  of  th^  elements  of  reduction  see  page  3. 


No.    Parallax.     Scmi-diam. 


Defective 
Illumination. 


Sum. 


37.  Three  bisections. 


ZENITH-POINT  corr. 

No.  I  to  9  +  I  1.17 
No.  10  to  40  +  I  0.72 
No.  41  to  49     +1  0.28 


2 

3 

4 

5 

23 

30 

31 


I 


(/ 


'/ 


ff 


-51 


2-3 

2.4  , 
1.4 

1.4  I 

14.7  ; 

1.8  ' 

1.8  I 


H-  15  45-9  I 

—  15  45.9  i 
■+  6.4  ' 

—  6.4 

—  15  10.8 
+         23.1 

—  23.2 


0.0  — 


f        ff 

,  +   15  43.6 
,  -  15  48.3 
5.0 
7.8 

—  66  25.5 
+         21.3 

—  25.0 


I 


.77 


50 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


No. 

Batoro. 

At. 
Ther. 

Ex. 
The. 

/•'or  SNmmaty  ef  thr  elm 

mil  of  ivdiKliott  tee  page  3, 

No. 
3 

Parallax. 

Sdid. 

4 

in.     ■ 
29-99 

7a. 7      71 

4-          31.4 

+        10.1 

39 

98 

73.8      71 

3    —         I 

—       99.; 

-      vA 

30 

85.3     87 

ZENITH-POINT  CORK. 

8    -so  17 

-  "4  S7-3 

-  6S14J 

IS 

39 

96 

87.0     89 

—  IS  45-4 

-  IS  4TJ 

'7 

30 

08 

6S.4     63 

4.  Five  bisections. 

No.    I  to  II     +  1    o'.'aS 

+  >S  45'4  ■- 

+  tS41- 

96 

3D 

oS 

63.9     62 

8. 36, 35.  Three  bisections. 

No.  13  to  16     -1-      sq.79 

33  ,—         I 

-1-        99.5  ' 

34 

30 

09 

63.6 

61 

15.  One  bisection. 

No.  17  10  36     -F  I    0.63 

34  ■—        1 

—        91,5  i 

—        *t- 

n 

30 

63.6 

61 

No.  38  to  50      +1      O.I3 

;  48  !-        1 

+        33-3 

+       II- 

38 

4S 

30 

30 

. 

70.6 
69.8 

s 

3 

49 

; 

-        "3.4 

-       «i- 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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.TE 
KD 
S'R. 


77. 


tm 


1 


I 


OBJECT. 


■s 


MEAN 

THREAD. 


CORRECTIONS. 


Inst.    -   Clock. 


1  V  Sagittarii    . 

2  6    Ursae  Minoris 

3  ,  a  L3TSB .  .  . 
4.51  Cephei,  s.  p. 
S        Anonymous. 


•I 


9 
5 
9 
5 

8 


I 
ro.    s.  s. 

6  34.90  —  0.76 
12  5.14,-1-11.84 
32  55.32  4-  0.02 
42  31.32-15.84 
28    6.58  —  0.85 


6.  Mur.Zones  176,77  I 
7  ' «    Cephei  (r.)  . 


8  K    Cephei 

9  T   Capricorni   . 
10  e    Del  phi  ni  (r.) 


11  e  Delphini 

12  n  Capricorni  . 
13 ,  79  Draconis 

14   a  Aquarii  . 

IS.  Moon  II,  N.. 

iriS.^i6.(  Piscium .     . 

17  Moon  II.  N. 

18  a  AndromedaB 
'9   y  Pegasi    .     . 

.  20  |3  Ccti  .     .     . 

■  21  ,  Polaris   .     . 

22   n  Piscium .     . 

*.   6  :  23  ,  C  Ophiuchi      . 

24  XVI.  18  .     . 

;25   9  Hcrculis 


26        B.  A.  0.5686 
,  27  '  K    Ophiuchi 
:28;C    UrssB  Minoris 

29        B.  A.  C.  5793 
'  30 1  a^  Hercuiis 


Gerda  .  . 
B.  A.C.i662,s.p 
XVII,  10.  . 
Durch.  22'',  3173 
XVII,  16      . 

XVII.  19      . 
B.A  C.  1879,  S.P, 

a  A.  c.  6166 

Ursse  Minoris 
LyrsB . 


41  I  51  Cephei,  s. p.. 

42,  Pallas  .  . 
1 43      Piazzi  VII,67,  s.p, 

44  B.A.C.6681 
'  45        B.  A.  C.  6763^ 


:3«: 

32 

133 

^\ 

!«' 

36' 

37 

38  1 

39 

6 

40 ! 

a 

46 .  a  A.  c.  6763* 

47  i  X  Ursae  Minoris 

48  a  A.  C.  7029  (r 

49  B.  A.  C.  7029 

50  B.  A.  C.  7077 


I  9  I  46  45.06  —  0.70 

5     :     51     26.28-1-  1.79 

I  9     59  37.17  -  0.55 

9  I     9  33.21   —  0.68 


I  9 

9 

i  9 


'  33  45.56  -  0.09 
■  37    3-37  -  0.12 


2    9.48  +  0.02 

9  '     7     1.93  —  0.08 
9  !  37  32.92  —  0.24 


I 


I  5  '  13  18.12+13.36  — 

'  9  I  25     1.58  —  o.f6  — 

1  9  .  30  32.82  '—  0.44  — 

9  '  37  44.17  -  0.65  - 

I  9  ,  38  49.62  -h  0.04  — 


9 
9 
9 
9 
9 

9 
5 

9 
9 
9 

7 
5 
9 
9 
9 

5 

9 
9 
9 

5 


,  47  55  79  -  0.23  - 

52  0.08  —  0.29  — 

I  58  45.86  -J-  3.72  - 

I  5  9.40  -  0.65  '- 

9  11.60  —  0.25  — 


'  16  33.13 

I  22  55.71 

I  30  6.01 

'  33  10.82 

I  40  21.24 

43  33.67 

I  57  59.63 

I  5  47.46 

'  12  6.36 

!  32  55.36 


I 


42  28.40 
10  43.50 
18  12.67 
23  41.66 

38  41.35 


—  0.55 

—  7.16 

—  0.63 

—  0.18 

—  0.55 

—  0.69 

—  10.48 

—  0.65 
-f-  9. II 
+  0.02 

I 

—  12.20 

—  0.19 

—  1.94 
+  0.45 
-h  0.24 


)l 


I 


I 


s. 
5.89 
5.88 
5.88 

5.87 
5.86 


8  28  30.76  —  0.85  —  5.b6 


9  ,  20  26.87  —  0.74  —  5.74 


5.87 

5.80 
5  81 

5-79 

5.65 
5.60 
5.57 
5.56 
5.63 

5.57 
5.52 
5.87 

5.87 
5.91 

5.88 
5.86 
5.88 
5.88 
5.86 

5.88 
5.88 
5.88 
5.88 
5.88 

5.88 
5.88 
5.88 
5.88 

5.89 

5.89 
5.89 
5.89 
5.89 
5.89 


6  i  38  44.17   -H  0.24    —     5.89 
5  I  47  10.40+29.74    —     589 


8  I  25  43.27  —  0.60    —     5.90 


C0RRECn0N.S. 
ZENITH  DIST. 

SOUTH,  —.--;--- 

FROM  CIRCI.E.S.  ins,rumcnt.  Refraction] 


II 


It 


n 


59  54  .   . 

■ 

•     • 

312  13  46.65  + 

4 

31.21 

— 

I 

0  9  45.28  + 

3 

46.15 

+ 

306  3  48.40  + 

5 

12.74 

— 

I 

65  23  51.32  + 

7  40.29 

+ 

2 

65  23  51.32  + 

I 

49  83 

+ 

2 

218  21  43.95  + 

4 

10.23 

+ 

321  29  49.3S  + 

4 

18.77 

— 

57  23  48.72  + 

5 

6.30 

+ 

I 

151  55  45.22  + 

4 

17. II 

— 

27  55  48.85  + 

4 

9. 10 

+ 

52  55  47.38  + 

4 

13.05 

+ 

I 

325  41  49.35  + 

5 

25.22 

,  — 

39  43  46.35  + 

3 

56.97 

4. 

51  I  45.82  + 

3 

8.82 

+ 

I 

33  50  .   . 

• 

•     • 

39  39  40. 12  + 

6 

16.47 

+ 

10  23  56.68  + 

4 

47  48 

+ 

24  17  56.18  + 

5 

9-95 

■  + 

57  27  55.50  -f 

3 

38.50 

+ 

I 

310  9  59.85  .+ 
24  5  56.48  + 
49  8  1.38+ 
72  23  58.30+ 

359  40    0.62  !  + 

23  II  55.42+ 
29  13  57.62  + 

316  35  53.40+ 
71     3  58.40  + 

24  15  54.45  + 

59  33  56.10  + 
303  57  55.08  + 

69  35  56.22  + 

16  43  55.62  -f 

59  35  55.75  -H 

75  II  58.25  + 

305  35  53-22  + 

70  45  55.58  + 
312  13  56.45  + 

o  9  56.25  + 

306  3  56.30  + 

17  29  57.  18  + 
287  35  52.90  + 
341  3  59.45  + 
348  35  53.72+ 

348  35  53.72  + 

309  53  57.68+ 

172  49  55.52   + 

7     I   54.35   + 

64   II   57.20  + 


2.0 

0.2 

17.2 

3.6 

3.0 

44.9 

44.9 
28.6 

30.1 

30.1 
15.2 
38.6 
47.2 
10.2 


46.2 
10.3 
25  2 
27.1 


5  39-77  -  I     5.6 

4  26.55  -+-  25.0 

3  44.77  -H  I     4.7 

4  7.17  +  2  55.0 
4   16.51  —  0.3 

4  42.59  -H  24.1 

5  15.12  +  31.4 
4  27.95  -  52.8 

4  26.12  +  2   42.4 

5  31.56  +  25.4 

5     6.75  +  I  35.1 

4  52.09  —  I  22.8 

5  16.49  +  2  30.2 
4  26.40  +  16.9 

3  36.88  +  I  35.5 

4  11.32  +  3  29.7 
4  51.84  —  I  18.0 
4  56.83  +  2  40.1 

4  17.82  —  I  1.6 
3  32.00  +  0.2 

5  0.91  —  I  16.7 
5  14.32  +  17.8 
3  35.55  -  2  54.6 
3  15.57  -  19.2 

3  34.45  -  II. 3 

I 

4  2.06  —  II. 3 

4  45.05  -  I     7.0 

4  10. II  —  7.0 

4     0.75  '+  7.0 

I     5.77  +  I   56.0 


APPARENT 

RIGHT 
ASCENSrON. 


0      . 

O   B 
V  O 


APPARENT 

NORTH-POLAR 

DISTANCE. 


M 

s 


■  s" 

h.  m.  s. 

s. 

18  6  28.26 

+  0.04 

18  12  II. 10 

+  0.79 

18  32  49.46 

'+  0.03 

6  42  9.61 

,+  1.27 

19  27  59.87 

-  3.96 

19  28  24.05 

•     •     •     • 

-  3.96 

•     • 

•     ■     •     * 

20  20  20.29 

■     •     «     • 

•  • 

—  0.06 

•  • 

•     •     •     • 

21  46  38.56 

•     • 

+  0.07 

21  51  22.27 

■+  O.IO 

21  59  30.82 

.+  O.OJ 

22  9  26.74 

,-62.24 

23  33  39.87 

1 

+  0.02 

23  36  57.65 

'-6I.44 

0  2  3.91 

+  O.OI 

0  6  56.26 

—  0.02 

0  37  27.10 

+  O.ll 

I  13  25.91 

-  0.35 

I  24  55.85 

+  0.03 

16  30  26.51 

0.00 

16  37  37.65 

-  3.85 

16  38  43.79 

+  0.04 

1 

16  47  49.68 

-  3.07 

16  51  53.91 

+  0.05 

16  58  43.70 

1+  0.08 

17  5  2.87 

-  3.96 

17  9  5.47 

0.00 

17  16  26.70 

•      • 

17  22  42.67 

+  3.18 

17  29  59.50 

-  4.03 

17  33  4.76 

—  310 

17  40  14.81 

-  3.76 

17  43  27.10 

-  4.31 

17  57  43.27 

+  5.36 

18  5  40.93 

—  4.20 

18  12  9.59 

+  0.04 

18  32  49-49 

+  0.03 

6  42  10.31 

+  1. 31 

19  10  37.42 

•     • 

7  18  4.84 

'-  0.18 

19  23  36.22 

1—  2.96 

19  38  35.70 

—  2.91 

19  38  38.52 

1 

—  2.91 

19  47  34.25 

■     •     •     • 

'+  0.76 

•     • 

■     •     •     • 

20  25  36.77 

•     • 

-  3.95 

If 


II 


3  23  37.1 

■+  1.4 

51  19  52.8 

1+  0.9 

357  14  5.1 

!+  1.7 

116  39  56.4 

1+  i.o 

116  34  5.4 

1+  1.0 

12  39  42.1 

-  2.3 

12  39  44.5 

+  0.1 

108  36  44.8 

-f  2.6 

79  6  49.0 

+  1.5 

79    6 

104     7 

16  52 

90  54 
102  12 


49.3 
36.8 

57.2 

51.7 
26.0 


+ 
+ 
+ 


1.8 

2.7 
2.6 

1.2 


90  53    4.0  .   . 

61  35  15.7  1+  2.0 

75  29  52.5  ,+  1.9 

108  39  22.3    +  1.6 

I  20  55.2  '+  1.9 

75  17    9.2  ,+  r.9 

100  19  12. 1  ,+  2.6 

123  37  21.7   —16.6 

50  50  38.0  '+  2.2 


74  23 

23.3 

-  6.6 

80  26 

5.3 

+  2.9 

7  45 

49.8 

+  1.0 

122  17 

28.1 

—  14.0 

75  28 

12.6 

+  2.5 

no  46 

59-4 

-  3.5 

355  7 

45.6 

-  2.1 

120  50 

4.1 

-11.4 

67  55 

0.1 

-  4.6 

no  47 

29.3 

-  9.3 

126  26 

0.4 

—  10.8 

356  45 

48.3 

-  30 

121  59 

53-7 

—  8.0 

3  23 

33.9 

+  0.5 

51  19  49-6 

—  0.2 

357  14 

1.7 

+  0.6 

68  41 

50.5 

—  1.0 

338  42 

55.0 

+  1.4 

32  13 

17.0 

-  3.4 

39  45 

38.1 

-  3.0 

39  46 

5.7 

-  3.0 

I  3 

56.9 

+  0.7 

58  12 

22.6 

-  0.7 

58  12 

23-3 

-  0.7 

115  21 

20. 2 

+  7.0 

For  summary  of  the  elements  of  reduction  see  page  3. 


No.'  Parallax. 


Scmi-diain. 


15  !-4i  56.9     +  14  46.6 


II 


Defective 
Illumination. 

»        II 


Sum. 


%i 


17  '-34  45.1 


ZRNITH-rOINT  CORK. 


+    14    54.6 


—  27    10.3 

-  19   50.5 


10,  T I.  One  bisection.  No.    i  to  15  +  i 

I3»  I5f  17. 2ii  28,  32, 37. 39, 41.  Three  No.  17  to  22  +1 

bisections.  No.  23  to  50  + 
2,4,47.  Five  bisections. 


II 
0.12 

2.20 
59-92 


\ 


\> 


52 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

July  t 


E. 


a 


OBJECT. 


I 

j  •a   I       MEAN 
I   Z      THREAD. 


CORRECTIONS. 


Inst.       Clock. 


8 

9 
9 
9 
9 


1  Anonymous 

2  Anonymous 

3  Ariadne . 

4  a  Cygni      .      . 

5  A*  Aquarii  .     . 

6  j  V   Cygni      ...    9 

7  6i»  Cygni      ...    5 

8  61' Cygni      .     .     .6 
9,       Mu.  Zon.  187,661  9 

10.   O.  Arg.  S.  21237,  9 


m.  s.  s.  s. 

25  59-52  —  0.60  —  5.90 

27  332  —  0.60  ~  5.90 

31  30- 59  —  0'5'  ,—   .90 

37  22.86|-h  o.ii  -  5.90 

46  11.03  |--  0*46  —  5.98 

52  43-87  +-  0.04  -  5.86 

I  31.97  0.00  —  5.93 

I  33-43  0.00  —  5.90 

7  8.42  —  0.56  —  5.90 

8  8.13  —  0.56  —  5.90 


11  ,  a   Cephei(R.)   . 

12  a    Cephei    . 

13  Ceres 

14  <•>   Piscium  . 

15  o   Tauri 

16  I    Aurigx  . 

17  /J  Orionis  . 
id  i       Sun  I,  N. 

19  I       Sun  II.  S.     . 

20  c    Leonis    . 

21  '  yi  Leonis    . 

22  0   Bootis     .     . 

23  48  Cephei,  s.  p. 
24 :  3   Libnc      .     . 

25  ;  /i»  Bootis     .     . 

I 

26  a   Cor.  Bor.  (r.) 

27  a   Cor.  Bor.      . 

28  '  C    Ursac  Min.  (r.) 
29^    UrsaeMin.    . 

30  Juno.     . 

31  Weisse(2)  817  . 
32:       O.  Arg.  S.  17137 

33  O.  Arg.  S.  1 7 166 

34  Jupiter  I,  S. 

35  ,      Jupiter  II,  N. 

I 

36  B,  A,C.6i03 

37  B.  A,C.  6117 
38;  B.  A.C,6i45 
39  I  6  Ursae  Minoris 
40,  B.  A.  C.6285 


41  Anonymous 

42  B.A.C.6317 

43  B.  A.  C.  6344 

44  51  Cephei,  s.  p. 

45  Pallas     .      . 


6 

9 
9 
9 

9 
3 
9 
9 
9 


15  46.36  +  0.59 
21  53-52  -  0.61 
53  8.34  -  0.34 
28  59.11  —  0.47 


49  6.10 
8  44.77 
6  41.67 
8  58.70 

38  59-37 


0.24 
0.71 
0.30 
0.30 
0.20 


9  «3  18.77  —  0.26  — 

3  57  27.05  +  0.04  - 

9  4  56.79  -  3.75  - 

9  10  32.49  —  0.64  — 

9  19  59.04   —  O.C2  — 


7  ,  48  36.58  +  2.93  |- 
9      19  12.37  —  0.58  I— 


46 

47 
48 

49 
'50 


r    Draconis  (r) 

r    Draconis 
B.A.C.6690(R 
B.  A .  C.  6690 

K    Aquilac    . 


9 

9 

9 
6 

5 

9 
9 

9 

8 

9 

9 
6 

9 
7 
9 


28  18.40 

37  14-09 

38  18.82 

44  53.83. 
44  57.56 


0.36 
0.S6 
0.86 
0.81 
0.81 


56  44.20  —  0.98 
58  15.89  —  0.98 
2  20.37  —  0.91 
12  2.79  -Hn. 78 
23  11.76  —  0.95 


24  30.73 
27  33.93 
31  37.68 
42  30.36 
9  54.06 


-  0.95 

-  0.95 

-  0.95 
-15.90 

-  0.29 


5.90 
5.90 
5.85 
5.67 

5.58 
5.69 

5.68 
5.68 
5.77 

5.69 
5.55 
5.S8 
5.60 
5.58 


5.58 
5-59 

5.59 
5.60 

5.60 

5.60 

5.60 

5.60 
5.60 
5.60 
5.60 
5.60 

5.60 
5.60 
5.60 
5.60 
5.61 


18     1.98  +  1.80    —     5.61 


•  • 


30  26.28  —  0.63    —    5.66 

I  I 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument.  Refraction 


II 


II 


II 


64  II  57.20  4-  4 

64  II  57.20;+  7 

53  50  i.oo  +  5 

353  57  55.15,+  5 

48  13  58.40-1-  5 

358  7  54.52 1+  4 

o  39  58.121+  4 

o  39  58.12:+  5 

59  21  57.68  +  5 

59  21  57.68  +  4 


1.22 

9.64 

5  82 

22.62 

7.87 

8.61 
55-94 

4.93 
33.52 
38.89 


+ 
+ 
+ 


+  I 


+ 
+ 
+ 
+ 


203  5  51.88  +  3  55.17 

336  45  57-02:+  4  17.58 

65  33  59.40;+  4  37.22 

32  33  .  .  .  ... 

22  33  55.52  +  3  33.62 


5 

47 

15 
16 

14 


49 
7 
59 
31 
27 


59.02 
56.38 
58.00 
55.12 
49.72 


+ 
+ 
+ 
+ 
+ 


18  19  57.70  + 

357  55  53-35  + 
296  7  53.22  + 

47  43  57-88+ 

o  59  56.30  + 

168  9  54.72  + 

It  41  52.72  -f 

219  II  54.70  + 

320  39  59.88  + 

42  41  58.70  + 

22  23  55  30  ■♦- 
65  59  58.62+ 
65  59  58.62,+ 
61  57  55-98  j"^ 
61  57  55.98:+ 


5 
5 
5 

4 

5 

5 
5 
4 
4 
5 

4 
3 
3 
4 
6 


18.06 
11.89 

5-9» 
39-95 
11.83 

38.38 
14.42 
26.16 
35.80 
10.28 


56.2 

56.5 
17. 1 

5.9 
3.2 

1.8 

0.7 

0.7 

35.2 

35.2 

24.1 
24.1 

3.9 

•    • 

23.3 

5.8 
0.0 

15.9 
16.5 

14.3 


+  18.3 

-  1.9 

-  I  52.7 
+  I  1.4 
+  l.i 


+  2 


+ 
+ 


19.22  — 

53.61  + 

59.87  + 
8.38  - 

58.61  ;+ 

I 


5  3-97  + 

2  3.27  +  2 

I  31.46  +  2 

4  0.82  +  I 

3  15.76  +  I 


74 

74 

69 
312 

71 


43 
43 
32 
13 
49 


57.10+ 
57.10I+ 
0.00 
52.48 


+ 

+ 


71  49 

71  49 

71  49 

306  3 

17  31 


47.00  + 

I 

47.00'+ 
47.ooi+ 
47.00  + 
56.581  + 
55-98  + 


8 
4 
4 
5 


214  7  49.82 

325  41  55-15  + 

168  43  54-58  + 

11  7  53-38  + 

46  5  58.20  + 


7 

5 
6 

5 
4 
4 
3 
4 


37.74 
3-72 

1-79 
21.94 
15-46 

31-59 
12.97 

5.02 

1.79 
35.11 


+ 
+ 
,+ 


3 

3 

2 

I 

2 


II. 6 
II. 6 
45-6 
45-6 
51.8 

23.2 
5-4 
5-4 

45.2 

45-2 

22.5 

24.3 
29.7 

1.7 
50.2 


1  + 
+ 
+ 


26.44  ;+ 

52.53  - 
43.78  - 

27-75  + 
40.64  + 


2  49.7 

2  49-4 

2  50.6 

I  16.8 

17.9 

38.3 

38.3 
II. 2 

II. 2 

58.7 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.  s.  s. 
20  25  53.02  —  3.95 
20  26  56.82  —  3.95 
20  31  24.18  '  .  . 
20  37  17.07  !—  0.03 
20  46  4.67  +  0.15 

20  52  38.01  :      0.00 

21  I  26.07  j+  0.02 
21  I  27.53  -  2.75 
21  7  1.96  —  3.66 
21  8    1.67    —  3.66 


21  15  41.05  —  0.13 

21  21  47.01  .     . 

23  53    2.09  —  0.06 

4  28  53.00  +  0.02 

4  49    0.21  —  0.05 

5  8  38.41  +  0.04 
7  6  35.69  +68,51 
7  8  52.72  1—68.52 
9  38  53.44  !+  o.oi 

10  13  12.77  —  0.03 

14  57  21.51  0.00 
3    4  47.46  +  0.61 

15  10  26.27  f-  0.02 
15  19  53.44  -  0.04 


15  48  33.93  1+  0.30 

16  19    6.20  I       .     . 

17  28  12.45  —  3.14 
17  37  7.63  i-  3.94 
17  38  12.36  -  3.95 
17  44  47.42  +  1.86 
17  44  51.15  -  1.87 


17  56  37.62 

17  58  9.31 

18  2  13.86 
18  12  8.97 
18  23  5.21 

18  24  24.18 
18  27  27.38 

18  31  31.13 
6  42     8.86 

19  9  48.16 


4.34 

4.35 

4.15 
0.40 

4.30 


4 
4 
4 


30 
30 
32 


-  0.34 


•  • 


19  17  58.17    +  0.34 

....  *      . 

.      .     •     .   I       .     • 

19  30  20.04    +  0.09 


3 
l\ 

NORTH-POLAR     =  < 
DISTANCE.  S  i 


APPARENT 


115  24  15-8    +  7 

115  27   24.5     +    7 

105  3  15-1  -  ? 
45  9  33.1  -j-  0 
99  26  30.7    +  I 

49  iS  22.5  +  2 

51   51   16.0  +  I 

51  51  24.9  -  0 
no  35  27.6  *io 
110  34  33-0  +10 

27  56  10. I  -  2 
27  56  If. 7    -  0 

116  47     1.7    -  3 

•  •  •  •  • 

73  44  13-6    +  2 

57  I  44.1  ^  I 
98  20  29.5  +  I 
67  II  41.0 

67  43   12. S  "      . 

65  39  37.1    +  1 

69  32   15.6  +  3, 

49     7  27.1  +  I. 

347  16  47-9  +  3 

98  55  56.3  ■^-  2- 

52  II  28.9  -I-  0. 

62  52  18.9  +  I. 
62  52  19. 1  +  2. 
II  49  41.0   +  I. 

n  49  43.9  ^-  4. 
93  56  10.3  -  2., 

73  3S  43.7  -  53 

117  10  28. 5   -10.4 

117     9  56.7   -W-> 
113  10    3.2 

113    9  18. 1 

125  54  18.5   -  9.4 

126  I  46.3   -  9-* 
120  44  52.7    -  3.3 

3  23  33.9   +  0.9 
123    4  13.9  -  M 

123     I  29.5   -  6.1 

122  59  10.6  -  5-7 

123  6    3.S  -  5-3 
357  14    2.8   +  2.0 

68  45  10.2  -  I.I 

16  53  26.6  -  J.i 
16  52  30.6  +  1.8 
62  17  54.0  -  1.4 
62  17  53.5  -  JJ 
97  17  58.7  .^  3* 


13 
15 
19 

31 
23 


Barom. 


I    At.    j    Ex. 
Ther. '  Ther. 


For  summary  of  the  elements  of  reduction  see  page  3. 


in. 
30.00 

30.14 
30.14 

30.14 

30.14 


67-5 

73.5 
78.6 

83.0 

76.0 


66.3 

74-0 

79-5 
81.5 

75-0 


No. 


ZENITH-POINT  CORR. 


I 


39, 44.  Three  bisections. 


II 


No.  I  to  13  +  59.92 
No.  15  to  21  +  59.50 
No.  22  to  50    +  59.58 


18 

19 
34 
35 


Parallax. 


II 


2.4 

2.5 
1.8 
1.8 


Semi-diam. 


fi 


15  45.9 

15  45.9 
23.5 

23.6 


Defective 
Illumination. 


Sum. 


+  15  43.$ 

-  15  aU 

-  «4.J 

+  loJ 
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TE 
D 


'7. 

f  7 

la 

.  8 


I  8 

1% 


OBJECr. 


M 

I 


CORRECl'IONS. 


MEAN 
THREAD 


IH  I 


Inst. 


1  j  y  Aquilae  . 

2  '  a  Aquilae   . 

3  a  Ophiuchi 

4  i  (^  DracoDis 

5  ,  fi  Hercults 


I 


m.     s.  s. 

9  '  40  34.01-  0.44 
9  44  56.27  -  0.46 
9  29  22.61  —  0.30 
5  I  37  48.35+  «.o6 
9     41  47.49  -  0.14 


Clock. 


s. 
5.58 
5.59 
5.60 
S.61 
5.55 


I 


6. 
7I 

91 
10  a 


Jupiter  I,  S. 
Jupiter,  N. 
Ursae  Minoris 
AquHae   . 
Lyras . 


I 


3  '  44  24.56  —  0.61    —     5.G1 


11  <  51  Cephei,  s.  p. 

12  I  s    AquilsB 

13  '       Durch.  21% 
14 1       Pallas 

1$  ,T    AquilsB    . 


3702. 


5 
9 
9 

5 

9 

8 

3 
7 


12  4.32  +  9.66 
28  40.60  —  0.48 
32  55.11  +  o.oi 


42  27.16 
59  54.66 

9     1.34 

9    4.81 

58  17.12 


16   o« 

I  17!"' 

11  iS   ( 

ilq'a 

20    0 

I 

\2i\a 

92    6 

.23Je- 

'  24  o 

12  25  ■ 


'26: 

I 

27  ^ 

128,  4 
29'A 

.3o,C 

3«i9 

I  32  I 

33. 
i34.« 
'35   «* 


Capricorni 
Capricorni 
Aurigae    . 
Aurigae   . 
Orionis   . 

Tauri 
Orionis    . 
(Jfionis   . 
Orionis    . 
Sun  I,  S. 

Sun  II,  N. 
Herculis 
Scorpii    . 
Draconis 
Ophiuchi 

Herculis 
B.  A.  C.  5686 
B.  A.  C.  5694 
Ophiuchi 
Herculis 


9 
9 
9 
9 
9 

II  23.63 
20  26.86 
49  6.14 

7  43. «4 

8  44-73 

7 

;9 

18  38.01 

25  50.43 
30  5.37 

48  37.75 
27  7.86 

:  9 

l 
5 

!  9 

29  24.17 
16  10.92 
22   1.93 
28  21.47 

30  32.70 

'9 

■  9 

5 

9 

9 

38  49- »6 
47  55.46 
49  10.88 
51  5980 
9  ".37 

36 1      Anonymous 
37 ,      Anunymous 

38  i  44  Ophiuchi 

39  u   Draconis 

!  40 ;  A**  Herculis.     . 


41    6 
142   5 

'43i 

44  y 


I 


8 
6 

9 
5 

3 


I  »6 

>9 
I  37 
1  41 


30.81 

36.57 
1. 78 

48.17 
47.40 


-12.07 

—  0.29 

—  0.22 

—  0.22 

—  0.35 

—  o  53 

—  0.58 

—  O.IO 

+  0.12 

—  0.52 

—  0.15 

—  0.44 

—  0.45 

—  0.38 

—  0.22 

—  0.22 

+  0.34 

—  0.62 
+  1.40 

—  0.45 

+  0.17 

—  0.17 

—  0.70 

—  0.24 

—  0.19 

—  0.32 

—  0.32 

—  0.60 

-h  1.36 

—  0.03 


45   r 


!46| 

47 

48. 

49 
50 


a 
9 


Ursae  Minoris 
I  Cephei,  s.  p. 
Pallas     .     . 
Aquilae  (r.)  . 
Aquila    • 

Ariadne  .     . 
Groom.  3341 
Cygni(R.)     . 
Cygni      .     . 
Cygni      .     . 


5  12  2.52  4-11.25 
'  5  I  42  30.66  —14.75 
19       5  48.40  —  0.12 


9  '  26  38.63  —  0.52 
I  5  I  30  38.68  +   1.57 


^.62 

5.70 

5.62 

5.63 
5.71 

5  65 

5-6s 
5.58 

5.67 
5  70 
5.61 
5.68 
5.73 

5.59 
5.68 
5.67 
5.61 

5.66 

S.66 
5.71 
5.71 

5.70 
5.75 

5.70 
5.70 
5.70 
5.64 
5.70 

5.70 
5.70 
5.80 
5.70 
5.58 

5.70 
5.70 
5  70 


ZKNITH  DIST. 

SOUTH, 
FROM  CIRCLES 


CORRECTIONS. 


Instrument.  Refraction. 


5.70 
5.70 


'  7  ,  52  43.62  +  0.18    —     5.64 


ti 


+ 


28  29  58.55  -}-  4  »6.55 

30  15  51.95  +   4  3215 

26  10     .      .  .      . 

330     I   57.05  +   3  21.77 

II     I  55.10  -h  4     0.47 


61  58  0.28  H-  3  55-66 

61  58  0.28  ,+  3  ".23 

312  13  54.18  +  4  1977 

47  7  55-30  +  4  30.65 

O  9  54.55  +  3  3369  4- 


306  3  55.18  + 

25  7  52.98 '4- 

17  35  55.32,+ 

17  35  55-32  + 

31  52  I.IO,+ 


5  1.20 

4  27.53 

6  36.47 

6  14.52 

5  5.41 


51  43  53.80 

57  23  57.0O 

5  49  56.85 

352  57  56.62 

47  7 


3  59.20  + 

4  58.19  + 
18. 58  -I- 

29.81  — 


5 
3 


10  17  54.25  4- 

39  12  1.22  -h 

40  5  57.28'-!- 
31  25  58.32  + 
17  9  57.05  + 

16  37  4990  + 
352  II  57.18  4- 

64  56  5-02 i4- 
329  48  0.45  4- 

49  7  58.68  + 


5 
4 
3 
3 
4 


20.18 

10.82 
33.23 

59. -14 
36.54 


5  II. N 
5  25.57 
5  15.58 
4  6.82 
3  46.03 


359  39  50. 45 

23  II  57.18 

70  53 
29  13 

24  15 


4 

+ 

59.98  4- 

57.65  4- 
59.  io  -1- 


36  II  59-55  + 

36  II  59.55  4- 

62  52  2.32  4- 

57.45  + 


330 
II 

312 
306 

17 

151 

28 


I 
I 

13 
3 
52 
22 
29 


55.12  4- 


4- 
4- 


53  44 
326  43 
185  51 
353  58 
358  7 


53.88 
59.68 

3.65,+ 
0.05    + 

59.604- 

I 

0.88   4- 

58.78   4- 

53.35.-i- 
0.80 

53.70 


4- 
4- 


4 
4 
4 

5 
5 

I 

3 
3 
3 
3 

4 
4 
7 
3 
4 

7 
3 
4 
5 
4 


17.03 

39.23 
14.66 

14.51 
25.11 

26.12 
51.68 

35.16 
22.57 
58.03 

19. 86 
5S.56 
16.32 
46.76 
14.88 

30.75 
27.57 
52.09 

15-38 
9.29 


It 


30.7 
33.0 

•       ■ 

32.0 
10.9 


+  1  44.2 
+  I  44.2 
—  I  i.o 
4-  I  0.0 
0.2 


—    I 

4- 
+ 

+ 


4- 
+ 
4- 
4- 
54.12    +   5   12  92    41 


4- 
4- 
4- 
4- 
4- 

4- 

4-    I 

4-    I 


4- 

4- 
4- 
4- 

-I- 
+ 
4- 


—  I 

-  I 

4- 

4- 
4-    I 


16.0 
26.2 
17.8 
17.8 

34.7 

10.7 

27.2 

5.8 

6.8 

0.1 

10.2 
45.4 

46.9 
34.0 
17.2 

16.6 
7.6 

59.5 

32.5 

4.8 

0.3 
24.1 
41.0 

31.5 
25.4 

41. 1 
41.2 

49-3 

32.3 
II. o 

1.8 
17.0 
18.0 
30.8 
30.8 

17.0 
37.0 

5.9 
5.9 
1.8 


APPARENT 

RIGHT 
ASCENSION. 


en 

u 

M  o 


h.  m.  s.  s. 
19  40  27.96  I  0.00 
19  44  50.20  I4-  0.02 
17  29  16.70  >  0.03 
17  37  43.80  4-  0.01 
17  41  41.74  -  0.02 


17  44  18.34 


4-  1.69 


18  12  8.36  —  0.82 
18  28  34.49  !4-  0.15 
18  32  49-49  4-  0.02 


6  42  8.56 

18  59  48.73 

19  8  55.47 
19  8  58.94 
19  58  II. 10 


-  0.86 
h  0.18 

-  3.15 

•     • 

—  0.06 


20  II  17.43  I—  0.06 
20  20  20.60  -h  0.06 

4  49  0.39  —  0.02 

5  7  37.61  4-  0.02 
5  8  38.56  +  0.08 

5  18  32.21  I—  0.05 

5  25  44.34  0.00 

5  29  59.27  '4-  0.02 

5  48  31.71  '—  0.07 

7  27  1.98  4-68.15 


7  29  18.29  '—68.16 
6  16  5.56  14-  0.17 
6  21  55.61  —  O.OI 
6  28  17.17  '—  0.02 
6  30  26.55  ,4-  0.05 


6 
6 
6 
6 

7 

7 
7 
7 
7 
7 


38  43.63 
47  49-59 
49  4-48 
51  53-86 
9  5.48 

16  24.79 

16  30.55 
18  55.48 

37  43.83 
41  41.67 


-  0.06 

-  3.05 

-  3.86 
+  0.01 

4-  0.02 


4- 

I 

4- 


8  12  8.07 
6  42  10.23 

9  5  42.58 


3-27 
3.27 
o.  14 

o.  15 
0.08 

0.27 

O.Il 


20  26  32.41         .     . 
20  30  34.55    4-  0.04 


20  52  38.10    —  0.02 


APPARENT 

NORTH-POLAR 

DISTANCE. 


I 


mm 

II 
1^ 


It 


n 


79  41     7.0    4-   1.4 

81  27   18.3    4"    I.lj 

.  •      .      *  •    • 

21  II      8.0      -    2.6 

62  12   27.7     4-    2.9' 

113  10     1.3         .    .' 

"3    9  «6.9  i       .      ■ 

3  23  34.2    4-   1.5I 

98  19  47.2  1+   2.4; 

51  19  49.6    4-  0.4I 


357  14  1.6 
76  19  7.9 
68  49  10.8 
68  48  48.8 
83  4  2.4 


4-  1.2. 

4-  2.5I 

-  1.4 

—  1.0 

4-  0.9; 

I     I 

102  55  24.9  4-  I.5i 

108  36  43.6  4-  2.0. 

57   I  42.4  4-  0.2 

44   7  40.8  —  0.4' 

98  20  28.3  4-  0.8 


61  29  45.8  —  0.7. 

90  23  18.6  -h  0.6! 

91  16  43.6  '4-  1.0 
82  36  53.0  4-  0.3' 
68  21  12.0  '   .  . 


67  49 
43  23 

116  9 
20  57 

100  19 

50  50 

74  23 
122  7 

80  26 

75  28 


38.8 
36.4 

41.3 
56.0 

10.7 

37.4 
21.7 

16.8 

4.9 
10. S 


4- 

4- 


1.3' 

o.4| 

0.2 

I-5I 


4-  2.81 

-  5-7; 

4- 


3.4 

1.7; 


87  20  28.0 
87  22  53.6 
114  3  48.0 
21  II  8.9 
62  12  25.4 

3  23  33-1 

357  14  2.4 

69  5  59-2 

79  41  5.3 

79  41  6.5 

104  59  9.8 

17  53  10.6 

45  9  29.9 

45  9  31-5 
49  18  22.4 


-  7.0, 

4-  2.2 

4-  1.5: 


+ 


i.5i 
3.2, 


—  I.o; 

4- 

4- 


0.71 
1.9; 


-8.4; 

,4-  1.5' 

I-  0.5. 

+  I.I 

4-  4.4' 


Barom. 


At.  ■  Ex. 
Ther.  Ther. 


/■tfT  summary  of  the  elemaits  of  reduction  see  pa^^e  3. 


No.    Parallax.     Semi-diam. 


10. 
90.14 

y>.oi 

*9-97 

30.13 
30.13 
30.0B 
30.06 
30.06 


70.5 
76.0 
75.0 
73-5 
73-5 
76.5 
78.5 
7a-5 
71.5 
68.6 


68.5 
73-6 
73-2 
7*. 5 
74.6 
77-0 
79.0 

7«.$ 
70.0 

67.0 


»r 


'( 


Defective 
Illumination. 


Sum. 


II 


I 


6, 7, 16, 27,  33,  45.  One  bisection. 
8,11,41,42.  Five  bisections. 
35i  37'  Four  bisections. 


ZENITH-POINT  CORK. 


No.  I  to  2 
No.  4  to  17 
No.  18  to  26 
No.  27  to  50 


4-  59.  5B 
4-59.93 
4-  59.15 
4-  59.05 


6  i- 

7  - 

25  i 
26 


1.8 
1.8 
2.6 

2.5 


—  22.2 

4-  22.2 

—  15  46.6 

4-  15  46.6 


-  24.0  1 
4-     20.4  , 

-  15  49.2  , 
4-  15  44. i 


54 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


ii 


1877. 

July  12 


OBJECT 


V 


5. 


P.  14 


E.  15 


I   : 


>3  ; 


6 

7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

>9 
20 

21 
22 

23 
24 

25 


6i»Cygni  .  . 
6i«Cygni  .  . 
C    Cygni      .      . 

Ceres 
a  Tauri 

a    Aurigae   . 
/?  Tauri 

Sun  I,  N. 

Sun  II,  S.     . 
a    Hydrae    . 

P  Librae 
fi^  Bootis     . 
a   Cor.  Boreal  is 
a   Serpentis 
e    Serpentis 

a  Opbiuchi 

/<  Sagittarii 

[  rl  Ursae  Minoris 

7  Serpentis 

I  Aquilse   . 

y    Aquilae    . 
n    Aquilac    . 
A    Urss  Minoris 
'r    Aquilx    . 
a*  Capricorn i   . 


26  I  IT  Capricorni 

27  i  Juno  .  . 
a  Scorpii  . 
C  Ophiuchi 
17    Herculis 


28' 

29 
30 


;3I 
132 

33 
34 
35 

I  36 
137 


K 

e 

6 

a 
51 


38  /J 

39  >' 
40 :  a 


I 


41 

!42 
43 
44! 
45  :« 


T 


H.  IV,  50      . 
Ophiuchi 
UrssB  Minoris 
Ilerculis 
Ursac  Minoris 

Lyra; . 
Cephei,  s.  p. 
Lyrac .      .     . 
Aquilae    . 
Aquilac    . 

Ursae  Minoris 
Aquilae    . 
Capricorni   . 
Ariadne  . 
Cygni      .     . 


46  fi  Aquarii  . 

47  V  Cygni      . 

48  C  Cygni      . 
49 !  Ceres 

50  Moon  I,  N. 


No. 


Barom. 


At.       Ex. 
I  'I  her.  I  Ther. 


4 

5 

9 
II 

19 
27 
35 
41 

49 
50 


m. 
30.08 
30.08 
30.08 
30.01 
30.01 
30.07 
30.06 
30.06 
30.06 
30.02 


66.5 

72.9 
80.0 

74.9 
70.8 

74.8 

72.0 

70.0 

70.0 

87.3 


64.8 
73.2 
82.0 
74.0 
68. g 
73.8 

70.3 
68.5 

68.5 
90.8 


Vi 


6 

5 

9 
9 
9 

8 

9 
7 

9 
8 

9 
9 
9 
9 
9 

9 
9 

5 
9 
9 

9 
9 
4 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
5 

9 
5 
9 
9 
9 

2 

9 
9 
9 
9 

9 
9 
9 
9 
9 


CORRECTIONS. 


'C  MEAN 

i      THREAD. 


Inst. 


m. 

T 
I 

7 
18 


s. 
3<-74 
33.23 
50.80 
14.87 


4- 
+ 


28  58.88   - 


7  42.84 

18  37.82 

31  11.49 
33  27.  .6 
21  3942 

10  32.26 

19  58.71 
29  37  07 
38  21.30 

44  49-9> 


2q 

6 

12 

15 

28 


22.43 
34-50 

1.36 

6.18 

40.48 


40  33  87 
44  56.11 
46  53  35 
58  17.01 
II  23.68 


20  26. 
16  27. 
22  2. 
30  32. 
38  49. 

43  39- 
52  o. 

58  43. 

9  II. 

12  o. 


84 
40 

27 
86 

34 

70 
08 
01 

54 
92 


32 
42 

45 
40 

44 


55.16 
33.54 
41.19 
34.26 

56.54 


s. 
0.13 
0.13 
o.oi 
0.67 
0.36 

0.20 
0.17 
0.24 
0.24 
0.60 

0.69 
0.06 
0.24 
0.50 
0.52 


—  0.41 

—  0.81 
-+-12.56 

—  0.59 

—  0.65 

—  0.41 

—  0.42 
+42.04 

—  0.45 

—  0.69 

—  0.77 

—  0.62 

—  0.90 

—  0.70 
+  0.03 

-H  0.26 

—  0.46 

+-   5.38 

—  0.40 
+  12.69 

—  0.03 

—  16.99 

—  0.14 

—  0.48 

—  0.50 


46  56.05  +40.96 
58  17.54  -  0.55 
II  24.06—  0.78 
24  51.92  j—  0.80 
37  22.87'+  o.oS 


46  11.27 

52  43.93 

7  50.98 

16  52.79 

2  48.59 


0.74 
0.03 
0.24 
0.96 
0.52 


Clock. 


s. 
5.71 
5.70 
5.74 
5.70 
5.38 

5.33 
5.35 

5.39 
5.39 
5.41 

5.37 
5.29 
5.24 
5.32 
5.34 

5.35 
5.36 
5.3ft 
5.36 
5.36 

5.41 
5.40 
5.40 
5.31 
5.47 

5.40 
5.72 
5.77 
5  67 
5.70 

5.71 
5.71 

5.71 
5.66 

5.70 

563 

5.69 
5.62 

5.72 
5.74 

569 
5.72 
5.76 
5.70 
5.67 

5.69 
5.71 
5.66 

5.71 
5.89 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument  Refraction. 


f/ 


It 


II 


o  40 
o  40 

9     5 


1.40  + 

1.40  + 

57.62 


66  13  54.62 
22  33  59-45 


+ 
+ 

+ 


352  57  56.58  + 

10  17  56.25  + 

16  47  56.22  + 

17  20  1.15  + 
46  56  .   . 


47  43  59-40 
O  59  58.42 


II  41 
32  o 


56.48 
1.18 


+ 

+ 
+ 


4 
4 
4 
5 
3 

3 
5 
3 
3 


4 
5 
3 
4 
4 


50.37 

59-60 

6.24 

49.00 

29.43 

31-85 
20.79 

52.16 

17.32 


34-47 
9.92 

49-79 
23.96 

19.13 


+ 
+ 
+ 
+ 
+ 


33  57  56.45 

26  10  .   .    ... 

59  54 

312  14  

41  43  59.22  +  4  41.65 
47  7  57.92  +  4  29.41 


+ 
+ 


+ 
+ 
+ 
+ 
+ 


0.7 
0.7 
Q.2 
8.6 
23.3 

6.8 
10.2 
16.6 
17.2 


1.2 

i.r 

11.6 

34.9 
37.6 


+  I 


50.2 
0.6 


28 
30 
309 
31 
51 


30 
16 

54 
52 
44 


3.02  +  4  13.66  -h   30.7 


57  24  .   . 
43  3  55.60  + 
64  55  56.50+ 
49  7  55-38  + 
359  39  59.22  + 


4  45-34 

5  24.93 

3  49.80 

4  15.15 


+ 
+ 
+ 


351  o  0.18  +  9  1.85  — 

29  >3  54.65  +  5  "6.42  + 

316  35  54.98  +  4  23.87  - 

24  15  54.82  -t-  5  28.96  + 

312  13  55.22  +  4  i6.68  — 


o  9  57.35  + 

306  3  55.75  + 

5  35  52.22  + 

28  29  59.88  + 

30  15  55.52  + 

309  53  58.72  + 

31  51  57.08  + 
51  43  58.90  + 
53  45  57.95  + 

353  57  54.68  + 


3 
4 
4 
4 
4 


28.30 
58.90 
26.13 
13.04 

25.73 


+ 
—  I 


4  40.22 

5  7.98 
3  51.07 
5  6.96 
5  20.37 


—  I 

+ 

+  I 

+  I 


52.2 

59.0 

4.5 

0.3 

8.7 

31.3 
52.6 

25.3 
1.5 

0.2 
16.7 

5.ft 
30.6 

32.9 

7.0 
35-0 
II. 4 
16.9 

5.9 


48  13  56.40 
358  7  54.45 
9  5 


+ 

+ 

55.02  + 


66  27  56.80 
42  25  52.38 


+ 
+ 


5 
4 
4 
5 
5 


7.69 
5.21 
7.80 

33.24 
39  59 


+  I 


+ 
+ 
+ 


3.1 

1.8 

9.1 
2     9.2 

49.4 


9 


APPARBNT 

RIGHT 

ASCENSION. 


11 


a 


9 


h.  m.  s 
21  I  26 
I  27 

7  45 
18    8 

28  53 


21 

21 

21 

4 


5 
5 
7 
7 
9 

5 
5 
5 
5 
5 


7  37 

18  32 

31  5 
33  22 

21  33 

10  26 

19  53 
29  31 
38  15 
44  44 


7  29  16 

8  6  28 
8  12  8 
8  15  o 
8  28  34 


9  40  28 
9  44  50 
9  47  29 
9  58  II 
20  II  17 

20  20  20 
6  16  21 
6  21  55 

6  30  26 
6  38  43 


6 
6 
6 

7 


43  34 
51  53 
58  42 

9  5 


8  12  7 

8  32  49 

6  42  10 

8  45  35 

9  40  28 

9  44  50 

9  47  31 

9  58  II 

20  II  17 

20  24  45 

20  37  17 


20  46  4 

20  52  38 

21  7  45 
21  16  46 

12   2  42 


S. 
17  I    0.00 

66  -  2.88 

09  :+  0.07 

50 1  .  . 

17  +  0.02 


69 

29 

86 

03 
43 

26 

33 
51 

48 

07 

67 

33 
56 


h  0.07 

0.00 

+  68.08 

—68.09 

0.00 


0.06 
0.07 
0.07 
0.03 
O.OI 


+ 
+ 


+  O.OI 

0.00 
+  0.41 


22  +  O.II 


46 

07 
30 

99 
16 

59 

67 
06 

65 

45 
66 

25 

91 
68 

43 
91 

44 
86 

36 
09 
35 

32 
30 
S8 
42 

25 

83 

19 
03 

12 

18 


+  0.08 

+  0.05 

+  0.05 

—  2.15 

—  0.04 
+  0.13 

+  0.04 

.  • 

+  0.03 

—  0.04 

—  O.OI 

—  2.90 
+  0.07 

—  o.ai 

—  0.03 

—  0.06 

—  0.03 
+  0.14 

—  0.03 
+  0.06 

r  0.09 

—  0.68 
+  0.06 
+  0.12 

•     • 

+  O.OI 

+  0.16 
+  0.04 
+  0.02 

■      • 

+67.12 


APPARENT    g 

NORTH-POLAR  = 

DISTANCE.    § 


51  51  13.7 
51  51  22.9 

60  16  34.3 

117  28  13.4 

73  44  '3-4 


■I-  c 

+  I 

+  I 

-  4 

+  3 


44   7  42. S  4-  I 
61  29  43.4  +  I 

67  58  26.2 

68  29  56.9 


98  55  56.3  +  2. 

52  II  30.6  +  3. 

62  52  19. 1  +  2. 

83  II  21.2  +  2 

85  9  14.4  4  2. 


92  55  52.3  +  4- 
98  19  49.1  +  4. 

79  41  8.6  +  4. 


94  15  54.3  -  2- 

116  9  41.6  —  0. 

100  19  10.9  +  I. 

50  50  35.3  +  1. 

42  15  14.5  -  0. 

80  26  3.6  +  2. 

7  45  47.4  +  0. 

75  28  10, Z  +  1. 

3  23  31.6  +  0. 

51  19  47.0  -  0., 

357  13  59.1  +  0.; 

56  46  45.2  +  O.i 

79  41  4.7  +  0. 

81  27  15.3  -  0.1 

I  3  53.1  -  0- 

83  4  1.3  +  i< 

102  55  22.6  —  0.; 

104  58  43.0  -  8.. 

45  9  30.3  +  <>-i 

99  26  28.4  +  0.1 

49  18  19. 1  +  I.I 

60  16  33.1  +  0.1 

117  42  0.4  -  4. 
93  38  42.6 


Fttr  summary  of  the  eUmtnts  of  reductiott  see  page  3. 


No.'  Parallax.!  Semi-diam. ! 

i 


Defecsive 
Illuinination. 


Sum, 


ZENITH-POINT  CORR. 


19.  One  bisection. 
33.  35.  37.  41.  50.  Three  bisections. 
3.  Four  bisections. 


No.    I  to    4  + 

No.    5  to    9  + 

No.  II  to  21  + 

No.  27  to  49  + 

No.  50  + 


II 


8 

9 

5:) 


/» 


ff 


ff 


59  05 

5990 

59-55 
58.21 

57.96 


-  2.5      +  15  45.3 

-  2.6     -  15  45.3 
-39  51.5  ,   +   16  10.4 


H 


+  15  4«-> 

-  15  47.? 

-  23  41." 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


55 


I6 


24 


26 


I 


'  E 

a 


I 

3 

3 
4 
5 


OBJECT. 


•g  MEAN 

V  '  THREAD. 


n    Virgints .     . 
>3  Corvi 

Polaris,  s.  p. 
a    Virginis . 
C    Virginis .     . 


6  9  Bootis     .     . 

7  a  Bootis     .     . 

8  f  Bootis 

9  c*  Librae 

to  :i  Ursae  Minoris 

11  ^?  Bootis     .     . 

12  .J  Librae      .     . 
■3  a  Cor.  Boreal) s 

14  e  Serpentis 

15  C  Ursae  Minoris 

t6  f  Cor.  Borealis 

17  fV  Scorpii   .     . 

'8  Juno .     .     . 

'9  a  Scorpii    . 

20  r  Ursae  Minoris 


21 
22 

23 
24 
25 


i>  Hcrculis 
Jupiter  L  S. 
Jupiter  II,  N. 

}-  Sagittarii 

fi^  Sagittarii 


26  (5   Ursae  Minoris 

27  I    Aquilae    . 

28  a   Lyrae. 

29  51  Cephei,s.  p. . 

30  J  Sagittarii 

31  6   Aquilae  .     . 

32  /!>  Sagittarii 

33  6   Ursae  Minoris 

34  4    LyrsB.     .     . 

35  K    Ophiucbi     . 


36  e    Ursae  Minoris 

37  o*  Hcrculis.     . 

38  44  Ophiucbi 

39  Groom.  966,  s.  p 

40  a    Ophiucbi 

41  Jupiter  I.  N. 

42  Jupiter  II,  S. 

43  t^  -Herculis 

44  7*  Sagittarii 

45  A**  Sagittarii 


46  6    Ursae  Minoris 

47  A   Lyrae.     .     . 


B"""--  T^er.    Iher. 


CORRECTIONS. 


Inst.   Clock. 


m.   s.     s. 

9  13  44.87  -  0.50 

9  28  4.04  —  0.72 

8  14  17.36  —32.81 

9  '  18  51.41  —  0.60 
(,     28  34.07  —  0.50 

9  ,  48  58.02  —  0.28 

9  10  11.52  —  o.ii 

9  '  39  45.33  -  0.02 

9  ,  44  13.72  -  0.46 

5   51  11.78  +  1.99 


I 


8 
9 
9 
9 


4 

9 
8 

9 
9 

9 
6 

5 

9 
9 

5 

9 
9 
5 

9 

3 
9 
5 

9 
9 

9 

9 

9 

9 
8 

8 
6 

9 
9 
9 


57  27.10  +  0.16 
10  32.53  —  0.40 
29  37.49  -  0.05 
44  50-30  —  0.28 


52  38.54 
58  27.01 

15  51.37 
22   2.27 

58  43-77 

9  11.61 

40  45.78 

40  49.22 

58  5.28 

6  34-94 


0.04 
0.50 
0.38 

0.57 
4.31 

0.T9 

0.54 

0.54 
0.62 

0.53 


12     3.86+10.33  I 
28  40.88  —  0.43 
32  55-34  +  0.07  ' 
42  31.28  —13.67  ; 
10  36.79  —  0.53 


19  27.69 

6  37.30 
12  4.98 
32  57.70 
52  3.33 


+ 
4- 


58  46.81 
9  14.82 
19  5.10 
23  30.58 
29  26.21 


37 
37 
41 
58 
6 


6.22   - 

9.49  - 
51.03,- 


8.37 
38.17 


0.34 
0.51 

8.93 
0.04 

0.20 

3.60 
0.16 
0.41 
2.48 
0.17 

0.41 
0.41 
0.05 
0.46 
0.40 


I 


9       12      5.46  +    8.59     - 

9     32  58.70  -♦■  0.08    — 


I 


s. 
5.81 
5.97 
S.82 
5.85 
5.81 


5.72 
5  95 
5.83 
6.03 

5-93 

5.87 
5.95 
5.88 
5.99 


5.92 
6.05 

5.97 
6.11 

5.W 

5.95 

6.01 
6.01 
6.07 
6.04 

6.02 
5.98 
5.90 
6.03 
6.04 


6.06 
8.41 

8.34 
8.27 
9.29 

9- 30 
9.25 
9.35 

931 
9.39 

g.31 

9.31 
9.26 
9.32 
9.40 

9.32 
9.32 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument.  Refraction. 


«r 


II 


3S  47  50.15  + 
61  20  58.92  + 
307  29  56.62  4- 
49  20  0.92  + 
38  45  49-45  + 

19  17  50.15  + 

18  59  58.20  -f- 

II  13  53-60  + 

54  20  2.05  + 

324  9  52.40  + 

357  55  57.22  + 

47  43  52.45  + 
II  42  .   . 

33  57  58.15  -h 
320  40  1.38  -h 

II  34   .   . 

58  15  52.72  + 
43  9  53-30  + 
64  56  2.38  + 

316  35  52.22  + 

24  16     .      . 
61   57  59  65  + 
61   57  59-65  + 
69  II  51.85  -+- 

59  53  55.88  + 

312  13  53. (p  + 


4 

5 
3 
3 
5 


16.20 

19-73 
58.23 
57-88 
19.99 


4  43.75 
4     5-60 

4     1.49 
4  25.59 

4  54.01 

5  9.01 
4  42.86 

«  •  • 

4   17-57 
4      1.40 


47 
o 

306 


7 
9 
3 


57  58 


54-22   + 

51.88  + 

53-52  4- 
2.  12    4- 


4 
5 
5 
4 


3 

2 

4 
3 

4 
4 
3 
4 
4 


37.34 
23.98 

24.97 

25-55 


33.42 
57-02 

57.19 
34.90 

15.66 

3».44 
32.38 

59.93 
21.82 


316  35  51.85   +  4  24.49 

24   15  53.02  +  5  30.83 

62  51   58.92  H-  3  42.24 

293  4Q  57.90  +  3  11-97 

26     9  55-70  4-  4   16.87 

61   55  57-30  4-  4  42.47 

61   55  57-30  4-  5  25.06 

II     I   56.32  4-  3  55.18 

69  II   57.30  4-  4  52.93 

59  53  57-92   4-  3  34.52 


312 
o 


13  53.68 
9  55.95 


4- 


4- 

4- 
4- 

4- 
4- 

+ 


4- 


4- 
4- 


35  55  58.48  4-  4  44-57    + 

59  51 

312  14     

o  10     .      .         ... 

29   »3  53.68  4-    5   '7.83    -H 


4- 


4  13.72    - 
3  27.33    4- 


II 


43-4 
I   39.2 

I  10. o 

I     2.9 

43.5 

19-5 

18.7 

10.8 

I  15.6 

39-1 

1.9 
59-9 

36.8 
44.5 


28.0 
51.2 

56.  T 
51.4 


4-  I  42.5 

4-  I   42.5 

+  2   23.3 

■*-  1    34.4 


—  I 

4- 
4- 

—  I 

4-    I 


0.2 
59.2 

0.2 
15.0 
2S.O 

40.0 

■  • 

30.5 

51-2 
24.6 

4b.  o 

2.2 

26.8 


I  42.1 

1  42.1 
10.7 

2  22.6 

1  34.1 

59.9 
0.2 


.\rPARENT 

RIGHT 
ASCENSION. 


1 1 

u  u 

Iff    O 


en 

9 


APPARENT 

NORTH-POLAR 

DISTANCE. 


li 


h.  m.      s.  s. 


2  13  38.48 

— 

0.09 

89  59 

II. 0 

4-    1.2 

2   27    57.44 

4- 

O.IO 

112  43 

19.0 

4-   2.4 

I    13    38.73 

— 

0.36 

358  39 

6.0 

-   1.8 

3  18  45-00 

.+ 

o.oi 

100  31 

22.9 

0.0 

3  28  27.77 

0.00 

89  58 

14.1 

■f-  3.5 

1 

3  48  51-97 

'  — 

0.09 

70  59 

14.6 

.4-   3.0 

4  10    5.49 

4- 

0.05 

70  10 

43-7 

4-  2.7 

4  39  39-38 

— 

0.09 

62  24 

27.1 

4-   I.I 

\  A\     7.33 

,4- 

O.IO 

105  32 

4.4 

.+    1.7 

4  51      7.84 

^— 

0.04 

15  20 

28.5 

-  0.3 

4  57  21.32 

_ 

0.04 

49     7 

25-5 

4-  0.5 

5  10  26.19 

4- 

O.OI 

98  55 

56.4 

4-  2.9 

5  29  31.49 

l_ 

0.06 

•           • 

•     . 

•    . 

5  44  44-06 

4- 

0.02 

85     9 

13.7 

4-   2.2 

.... 

■            ■ 

II  49 

39.5 

4-    1.2. 

52  32.54  —  0.08 

58  20.55  4-  0.15 

15  45-02  .   . 

21  5578  4-  0.12 

58  42.09  —  0.38 


o  5.43 

40  39-23 
40  42.67 

57  58.65 
6  28.40 


4- 
4- 


8  12  8.17 
8  28  34.42 

8  32  49.38 
6  42  11.58 

9  10  30.21 


9  19  21.30 
8  6  28.45 
8  12  5.57 
8  32  49- 40 
6  51  53-83 

6  58  41. II 

7  9  5-36 
7  18  55.38 
5  23  18.79 
7  29  16.73 


4- 
4- 


0.02 
1.72 
1.72 
0.05 
0.06 


0.55 
0.03 

O.IO 

0.52 

O.OI 


36    56.50 

36  59-77 
41  41-67 

57  58.59 
6  28.45 


4-  0.08 

4-  O.IO 

—  0.12 

—  0.04 
+  0.06 

—    O.OI 

—  0.03 
4-  0.07 

—  0.57 
4-  0.12 

4-  1.64 

—  1.63 

—  O.OI 

—  O.OI 

4-  O.II 


8  12    4.73    —  0.45 

8   32  49.45     4-   0.02 


/f 


II 


109  28  19.3  !4-  1.9 

94  22  29.7    -  2.3 

116     9  44.7    4-  2.9 

7  45  47.6    4-  1.3 


113  9  41.8 
113  9  0.4 
120  25  33.5 
III  5  26.4 

3  23  30.6 
98  19  46.1 

51  19  45.7 
357  13  5Q.6 
109  10  13. I 


4- 
4- 


0.2 
0.4 

O.I 

1.6 
1.2 

1.4 
4.2 


87  7  44-2  4-  1.9 


80  26  3.2  4-3.4 


7  45  46.3 
75  28  9.6 

114  3  48.4 

344  57  28.9 

77  21  0.6 


8 
9 


113 

"3 
62  12 

120  25 
in  5 


43-1 
25.7 
23.4 
34-0 

27-7 


4-  2.0 

4-  2.5 

+  2.4 

4-  2.2 

4-  2.5 


4-  2.4 
—  0.2 
4-  0.9 


3  23  28.7  4-  1. 1 1 
51  19  44.7  4-  0.6, 


/•or  summary  of  the  elements  of  red iw turn  see  /xiji^e  3. 


No.    Parallax.     Scmi-diam. 


Dcfeciive      1 
Illumination.  , 


Sum. 


in. 

30.0a 
29.93 

a9.93 
29.94 

»9-M 
29.93 
30.01 
30.of 


86.5 

85-5 

84.5 
84.3 

81.2 

60.0 

86.0 

83.7 


ir 


II 


89.0 

86.0 
84.2 
83.5 
80.6 
78.6 

85.5 

83.3 


I 


3.  Three  bisections. 
6, 9, 10.  Four  bisections. 
26, 29, 46.  .Five  bisections. 


22 

ZENITH -POINT  CORR. 

23 
41 

No.    I  to    6     4-      57.96 
No.    71031      4-      58.85 
No.  35  to  47     4-1    0.54 

42 

-  1.8      - 

-  1.8      4- 

-  ■    1.8  .  4- 

-  1.8  '  - 


20.7 
20.7 
21.3 
21.3 


n 


4- 


22.5 
18.9 

19.5 
23.1 


56 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

! 

1      .                 ; 

i 

CORRECTIONS. 

1 

CORRECTIONS. 

1 

4>  0 

1    S 

0 

DATE        tZ 
!        .^„.      '   4»                   

• 

1 

MEAN 

Inst, 
s. 

Clock, 
s. 

ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 

APPARENT 

RICIIT 
ASCRNSION. 

1 

APPARENT           C : 

C 

AND 

obs'r. 

1 

9 

threap. 
m.      s. 

Instrument.  Refraction. 

NORl  H^POLAR      S 
DISTANCE.           1 

•  mm  r 

1  s- 

1877. 

0        '            It      .          1        II 

1       II 

h.  m.     s. 

8. 

0          1         II 

1 

July  26      I    51  Cephei,  s.  p. 

.'  9     42  34.79'- 

II. 41 

-     9.33 

306     3  56.35  +  4  53.56    -   I   14. 7 

6  42  14.05 

+   0.24 

357  13  56.4    -  I 

P.          2   ii   Lyra       .      . 

.1  9     45  44.68' 

0.00 

-     9.26 

5  36     .      .               .      .                •    • 

18  45  35.35    -  0.03 

.        .       .       .    ! 

3         B.  A.  C.  6690 

.      6    ;    25    58.22    - 

0.06 

-     9-35 

II     7  53.65  +   3  21.87    +       10.8 

19  25  48.81 

-    3.17 

62  17  47.5  i+  3 

4         B.  A.C.669t 

.    5 

26    0.33  — 

0.06 

-     9-35 

II     7  53.65  +  3    2.82  !-h      10.8 

19  26  50.92    —  3.17 

62  17  28.5   .^  3 

5    ^-    Ursas  Minoris 

.    4 

47     9-95    -1-27.78 

-     9-35 

309  53  56.70  +   4  37.21    -   I     5.2 

19  47  28. 38  '-  0.05 

I     3  49.9   +  c 

i 

6   e    Delphini  (r.) 

.     • 

•           •           • 

•              • 

•           • 

151   55  52.701+  4  14.99    -       29.1 

•           •          •          •                   •          • 

1 

1 

79    6  42.6   +  c 

1 

7   c    Delphini 

.     • 

•           •           • 

•              • 

•           • 

27  55  56.25  -h  3  56.33    +       29.1 

•           •           •           •                    •          • 

79    6  42.9   +  I 

1 

8         B.  A.C.  7220  (r. 

)i   ;    !      • 

•              • 

•           • 

202  23  54.10  -+-  3  4984    +       22.7 

•          •           •          •      J              •          • 

28  38  14.6  +  3 

9  !       B.  A.  C.  7220 

.    6  ,  42  58.93  + 

0.55 

-     9.37 

337  27  58.50  +   4  18.99    -       22.7 

20  42  50.11  ,—  3.01 

28  38  16.0  +  3 

10   C    Cygni(R.)     . 

■              • 

•           ■ 

170  45  51.80  +  4     9.35    —         8.8 

•      .     •      ■ 

•       • 

60  16  28.8  .—  0 

II    C    Cygni      .      . 

.2,7  54.40  - 

0.06 

-     9.38 

9     5  57.15  H-  4     2.91    +         8.8 

21      7  44.96 

—   0.28 

60  16  30. 1    i-  I 

12   a    Cephei  (r.)  .      . 

1 
•       1           •            ■            •     ' 

•              • 

•           • 

203     5  52.38,+  4     3.14    +       23.5 

•       .       .       • 

•       . 

27  56     2.2   —  2 

13   «    Cephei    .      . 

•i  7 

«5  50.34   -h 

0.50 

-     9.38 

336  45  57.35 

+  4    9.40  :-       23.5 

21    15  41.54     +    0.05 

27  56    4.5    -  ^3 

14    (i   Aquarii   . 

.      9    i    25     18.34    - 

0.33 

-     936 

44  53  57.62 

+  5  15.98  i+       54.8 

21    25      8.63    —   O.OI 

96     6  29.6  !+  2 

15    ^    Aquarii   . 

1 

.    9  '  31  25.66  — 

0.34 

-     9.41 

47   II   56.88   +  4  48.02    +       59.3 

21    31    15.94 

+    0.09 

98  24   5.4  +  I 

1 

1 
16 ,  p    Pegasi     .     . 

1 

.     9    i    38    2!    67    — 

0.23 

-     9.36 

29  29  59.62  1+  4  15.56  ,+       31. 1 

21    38   12.05 

—    0.03 

80  41      7.5    +  2 

17   f^    Capricorni   . 

.,  9     46  48.91   - 

0.38 

-     9.41 

52  55  58.02  +  4     1.37  i+   I   12.7 

21    46  39.14     +  0.02 

104     7  33.3   +  2 

18         Moon  11.  N. 

.,  9  =  53  55.67  - 

0.38 

-     9.39 

52  44   0.02  +  4  18.08  ;+  I  12.2 

21  53  45.90   -62.54 

103  55  51.5 

19   a    Aquarii  . 

■    9     59  41.13  - 

0.30 

-9  39 

39  43  58.02  +  3  42.18  +     45.7 

21  59  31.44 

+  o.oa 

90  54  47.1  '+  I 

F. 

27     20   //    Geminorum. 

.    6     15  42.19  - 

0.15 

-     9.38 

16  13  57.18  -+-  4  48.34  +     16.0 

6  15  32.66 

—  0.02 

67  25  22.7    +  0 

1 

21    y    Geminorum. 

.    9     30  47.36   - 

0.22 

-     9.38 

1 

22  17  56.68  -H   5     3.70  :+       22.5 

6  30  37.74 

—  0.03 

73  29  44.1    +  I 

22    a    Canis  Majoris 

•  1  9  !  39  54.16  - 

0.44 

-     9.39 

55  20    0.72   +   5     5.67    +   I   19.0 

6  39  44.33 

+  0.05 

106  32  46.6   +  I 

23   £    Canis  Majoris 

.    9     53  57.73'- 

0.54 

-     9.37 

67  36    0.28  +   3  33-33    +   2  II. 7 

6  53  47.80   —  0.07 

118  48      6.5    -  2 

24     6  Geminorum. 

.    9      12  57.54  - 

0.15 

-     9.44 

16  35  55.52;+  4  57.92    +       16.3 

7  12  47.99         0.00 

67  47  30.9   +  « 

28     25         Sun  I,  S..      . 

.    9  1  31     8.12  — 

1 

0.  17 

-     946 

20  II   54.10  +  4  55.61    +       20.0 

8  30  58.49    +66.93 

71  23  30.9 

■ 

26        Sun  II,  N.    . 

.'9     33  21.99  - 

0.  17 

—     9.46 

J9  39  59.58  +    5   16.73    -       «9.4 

8  33  12.36    -66.94 

70  51   56.9  1      . 

S. 

29    27     TT  Aquarii 

.    9      19  13.09  - 

0.29 

-     9.62 

38     4     0.40  +  3  27.40   +       43.3 

■22  19    3.15 

0.00 

89  14  32.3   +  I, 

28   9    Draconis,  s.  r. 

.9     24  48  88  - 

2.55 

-     9.65 

295  II  59.50  +  4  21.59    -   I  56.3 

10  ?4  36.68 

-  0.17 

346  20  46.0  +  2. 

29   C    Pegasi     .      .      , 

'  9     35  32.87   - 

0.22 

-     9.69 

28  37  59.42'+   3  32.79    +       30.2 

22  35  22.99 

+  0.12 

79  48  23.6   +  2. 

30   74  Aquarii  .      . 

9 

47  13.72  - 

0.39 

-    9.67 

51     7  58.45   4-       26.35    -1-   I     8.4 

22  47     3.66 

-  3.58 

102  15  54.4  +»9. 

1 

31    ^'  Aquarii   . 

.    9     58  58.47   - 

0.36 

-     9.67 

47  12     1.93;+   I  45.54    +       59.7 

22  58  48.44 

-  3.46 

98  21     8.4 

+.9. 

32        Weisse  76    . 

.    9 

6  47.47  - 

0.37 

-     9.68 

49     6     1.52   +       33.87    +   I     3.7 

23    6  37.42 

-  3.45 

100  14    0.3  '+20. 

33    tlr  Aquarii   . 

.    9 

II  44.11   - 

0.37 

-     9.68 

48  42     3.36  +   I  26.89    +    '     2.9 

23  II  34.06 

-  3.42 

99  50  54.3  +20- 

1 

34 .       Mars  I     .      .      . 

6 

27     6.33  - 

0.37 

-     9- 69 

48  35  59.84  +  2     2.86    +    I     2.7 

23  26  56.27 

+  0.71 

99  45  26.6 

I 

1 

35  ;       Mars  II  .     . 

.;  5  i  27  7.84  - 

1 

0.37 

-     9.69 

48  36     .      .               .      .                .    . 

23  26  57.78    —  0.80 

1 

36;       B.  A.C.  8239     . 

1 

9  1  3S     0.40  - 

0.39 

-     9.69 

51   12     2.35  +   I   52.08    +   I     8.7 

23  34  50.32   -  3.35 

102  21  24.3  j+«. 

37  .       B.  A.  C.  826()     . 

9    !    41       9.22    — 

0.39 

-     9.70 

51  25  59.38   +   I  37.70    +   1     9.2 

23  40  59.^3 

-  3.32 

102  35      7.5  '+22. 

38         B.  A,  C.  8285     . 

9     44     7.23  - 

0.38 

-     9.70 

49  30     5.82+1  46.05    +1     4.7 

23  43  57.15 

-  3.27 

100  39  17.8   +22. 

1 

39 )       Weisse  985  .      . 

9     49  40.02  — 

0.40 

-     9.70 

52  40     5.46   +   2     3.97    +   I   12.4 

23  49  29.92 

-  3.29 

103  49  43.0   +23- 

40        Moon  U,  N. 

5        5     8.24  - 

0.28 

-     971 

35  43  59.98  +    5     3.06    +       39.9 

0    4  58.25 

—66.94 

86  56    4.1 

! 

41         B.AC.  79  (R.)  . 

f 

1 

•    1 

•           ■ 

192  21   59.52  +   4  32.10    +       12.2 

•          *          •          •                    ■          • 

38  39  37.4  '+  5.- 

:  42         B.  A.  C.  79  .      . 

•        ... 

•              • 

•           • 

347  27  58.22 j+   5  32.35    —       12.2 

•           •           •          •      1             •          • 

38  39  39.6    +  5.^ 

'  43   K    Draconis,  s.  v.    . 

9     28  26.68  — 

1.88 

-     9.72 

289  19  59.60  +  4   16.63    —  2  35.3 

12   28    15.08    —  O.OI 

340  28    2.1   -t-  i.< 

\44   fi  Ceii    .      .      .      . 

9  ■  37  38.08  - 

0.43 

-     9.70 

57  27  57.72  +   3  31.59    ■+   I  26.6 

0  37  27.92 

+  0.03 

108  39  17. 1    +  0.1 

'  45   «     Piscium        .      . 

9     56  46.39  - 

0.25 

-     9.75 

31  34     1.40  +   5     5.71    +       34-1 

1 

0  56  36.40 

0.00 

82  46    2.4 

+  l.< 

1 

■  46         Polaris    . 

7    :    13   40.46    +21.22 

-     9.75 

i 

310  10     1.30  +   5  33.21    ~   I     5.2 

I   '3  51.93    -  0.37 

1 

I  20  50.5  =+  0.^ 

47fW»  Ceti    .      .      .      . 

9      18     5.38  - 

0.36 

-    9.79 

47  27  58.42  +  3  24.35    +   I     0.7 

'  '7  55.27   +  0.04 

98  48  44.7  .+  3-' 

; 

;  48   17    Piscium  . 

9     25     6.74  - 

0.20 

-     9.73 

24    6    0.30  +  4  17.27    -^      44-8 

I  24  56.79   +  0.06 

75   17    3-6 

+  I.' 

1 

49   ji   Arieiis    .      .      . 

9 

48     3.28  - 

0.15 

-    9.75 

18  35  58.02  +  4  46.96    +       18.7 

»  47  53.37  '+  O.OI 

69  47  24.9 

+  t.i 

F 

^         50   6    Ursx  Min.,  s.  p. 
Barom.   xher.   Ther. 

7 

12  23.11 

oj 

8.28 

1 

-  10.39 

305  27  54.15  +  3  35.90   -  I  16.2 

1 

18  12    4.44  ;+  o.io 

356  36  35.0  +  1.1 

^No. 

t>r  summary 

'  the  eU. 

ments  of  reduction  see  page  3. 

No.    Parallax. 

Semi-dia™. '  „  ^^j; 

?«Ton          Sua. 
nation. 

1 

1 
1 

':      5 

m.                             , 

30.01    :    82.2    j    81.6    , 

1         II 
18    -42  51.5 

f             II 
+     14    44.6 

f 
• 

It 

f      1' 

^-   2$    6.9 

19 
20 

30.01 
30.10 

81.8   1   80.7    : 
83.2       83.8   ' 

ZENITH-POINT  CORR, 

25  -        3.0 

26  —        3.0 

-     15    47.0 
+     15    47.0 

! 

• 

-  15  50« 
+  15  44-« 

24 
26 

30.10 
30.09 

85.8   .   86.0 
87.8       89.2 

I,  I 

3,  40,  50.  Three  bisection 
5.  Five  bisections 

IS.          No.    I  to  19      -hi     0.54 
No.  20  to  26     +       59.62 

34    -       14.6 
40  ,-31  44.9 

+      14     53.8 

+ 

• 

0.2         —        14.4 
1  —  16  51J 

27 
33 
44 

29.84 
29.85 
29.84 

75.8       74.5 
75.3       74.0 
75.3       74.1 

No.  27  to  49     -h    I    0.69 
No.  50              +    I     3.25 

■ 

i 

1 
1 

49 

29.86 

74.9 

73.3 

1 

50 

29.92    '    82.0 

1 

1 

1 

82.7 

« 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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CORRECTIONS. 


30 


OBJECT. 


s 


,'■3 


MEAN 

THREAD.  I 


Inst.       Clock. 


1  '  y   Geminoruin. 

2  a   Canis  Majoris 

3  51  Cephet    . 

4  r    Canis  Maioris 

5  6   Canis  Majoris 

6  B.  A.  C.  2326 

7  6  Geininorum. 
S  B.  A.C.  2819 
9        Sun  I,  S.. 

10  Sun  II,  N.    . 

11  I    Draconis 

12  Mercury  I,  S. 

13  Mercury  II,  N. 

14  B.  A.  C.  3346 

15  Venus  I.  S. . 

16  Venus  II.  N. 

17  3o(H.)CanieIop. 
iS  a    Ursa;  Maj.  (R.) 

19  u    UrssB  Majoris 

20  rf    Leonis    .     . 

21  6   Crateris  . 

22  X    Draconis 

23  ^  Leonis    .     . 

24  H.IV,50     . 

25  e    Ursae  Minoris 

26  B.  A.  C.  5793 

27  a\  Herculis 
28 
29 
30 

31 
3* 

33 
34 

35 


Anonymous 
Anonymr-us 
Groom.  9^6.  s.  r 


9 

2 

8 
9 

3 

9 
6 

9 
9 


m.     s.     I 
30  48.14- 
39  55.04  - 
42  16.75'+ 

53  58.56- 
3  34.66;- 

5  13.721  + 
12  58.36I- 

20  13.43  + 
38  58.001— 

41   11.311- 


I  9      19  32.16  -h 

6     27  16.08'— 

'  5     27  16.40  — 

■  Q  '  42  25.16,+ 

6      12  32.65  — 


s. 
0.07 
0.26 

9.5' 
0.32 

0.31  , 

3.48  • 
0.03 

0.61  I 

0.04  • 

0.04  • 

3.24 
0.03    - 

0.03    • 
0.60 
0.06    ■ 


5  '  '2  33.34  —  0.06 

2   ■    16      1.33   +    3.97 


5 
9 

7 

9 

9 
6 

5 

9 
9 
7 
7 
5 


56  18.65  +  0.70 
7  45-82        0.00 

13  23.381—  0.22 

24  15.71  +  ».I5 

42  59.20  —  0.03 

43  44.36  +  0.08 
58  47.87  +  3.27 

1 

5  13.71  —  0.36 

9  "599  -  0.07 

16  35.27—  0.16 

16  41.23  —  o.i6 

23  31.82—  2.11 


Durch.  i6\32ii*i  6 
Durch.  i6\32ii',  5 
Weisse  (2)  817  .  9 
O.Arg.S.  I7I37.I  9 
Anonymous      .-  3 


26  45.47  —  0.07 
26  46.32'—  0.07 

28   22.Q^|g<U>*07 

37  *8.4fr^Bk33 
37  24.63  —W33 


36  O.Arg. S.I 7166.;  8 

37  fi   Herculis      .     .8 

38  B.  A.  C.  6072     .  9 

39  ^  Sagiltarii           .  9 

40  22  Camelop.,  s.  r.  .  9 

41  d    Ursae  Minoris    .  5 

42  9  Serpeniis      .     .  9 

43  B. A.C. 6298, N..  6 

44  B.  A.C. 6298.  s..  5 

45  a    Lyrae.     ...  9 


38  23.08 
41  52.16' 

51     5.89 

58    9.52 

5  31.70 


0.33 
0.03 

0.34 

0.35 
1.60 


46  /9  Lyrae.     .     .     . 

47  Pallas     .     .     . 

48  B.  A.  C.  6520    . 

49  fi.  A.C.  2439;  S.P. 

50  Anonymous 


9 
9 
9 
9 
5 


12  6.60  +  7.64 

15  10.99  —  0.19 

25  9.73  -  0.40 

25  9.77  -  0.40 

32  59.80+  0.13 

45  45.88  +  0.07 
52  28.70  —  0.07 
58  10.91  +  0.22 
18  17.61  —  1.53 
30  17.07  -  0.35 


s. 
10.28 
10  41 
10.39 
10.38 
10.55 

10.40 
10.34 

10.41 
10.41 
10.41 

10.41 
10.42 
10.42 
10.42 
10.42 

10.42 
10.42 

.     « 

10.43 
10.35 

10.47 

10.43 
10.48 

10.53 
10.53 

'0.53 
10.55 

10.53 
10.53 
10.53 

10.53 
JO. 53 
>o.53 
10.53 
'0.53 

«o.53 
10.45 

10.53 
10.60 

10.54 

10.54 

10.57 

10.54 

10.54 

10.49 

10.55 

10.54 
10.54 
10.54 
10.54 


CORRECTIONS. 
ZENITH  DIST.  ; 

SOUTH.         , . 

^'^^^^  ^'"^^^^^  Instrument.'Rcfraction 


II 


n 


22  17  54.iO|  + 

55  19  59-45   + 
311  36     .      .  ' 

67  35  56.45+ 
64  59  59.18   + 

316  II  54.28  + 

16  35  55- 38'  + 

337  41   58.10S+ 

20  41  57.45 'H- 
20    9  56.48+ 


316 
22 
22 

339 
26 


57 
1 

I 

11 

5 


26 

315 
203 

336  23 

17  37 


5 

40 

25 


55.38+ 
56.55  + 
.S6.55'  + 
54.65'  + 
56.92,-H 

56.92  + 
0.05  + 
52.10  + 
54.02  + 
54.70  + 


52  55  55.78,+ 

328  49  58.15  + 

23  33  53.58:+ 

351  3  52.85;+ 

316  35  53.70,+ 


5 

5 

• 

3 

3 

4 
4 
4 
3 
4 

4 
4 
3 

5 
3 

3 
3 
4 
5 
3 

3 
3 
3 
5 
4 


6.96 
7.83 

39-18 
30.64 


,+ 


I 


2 
I 


10.03  I— 

57.87  ;+ 

25-95  |- 

36.41  ,+ 

513  + 

33.10  I— 

3.30  + 
59.12  '+ 

7.01  ,- 
53.00  + 

41.57  '+ 

33. £4  |- 
59.80  + 

15.78  '- 
40.7c  1+ 


31. »5 
36.36 
54.22 

4.44 
21.21 


+  1 


71  3  56-55'+  4  29.82 

24  15  52.281+  5  29.78 

36  II  55.18  ,+  I  26.68 

36  II  55.18  +  3  54-97 

293  49  56.60  +  3  12. 10 


+  2 
'  + 
.+ 

.+ 
—  2 


22  23  53-781+ 

22  23  53.781+ 

22  23  53.78;  + 

66  o  . 

66  o  .   . 

66  o  .   . 

II  I  55.451  + 

67  3<  57.40;  + 
6q  II  56.15 .+ 

288  13  54.60  + 

312  13  53.22  + 

41  43  55.42+ 

77  33  54.72,+ 

77  33  54.72  + 

o  9  55.95+ 

5  35  52.32  - 

20  I  56.18  + 

352  3  56.85'+ 

287  35  53.10  + 

65  21  58.85  :  + 


5 
5 
5 


13.87  '+ 
1.04  ,+ 
2.58  .+ 


22.4 

18.7 

•    • 

i».3 
56.1 

51.9 
16.3 

22.1 

20.5 

20.0 

50.2 
21.9 
21.9 
20.4 
26.5 

26.5 

52.5 
23.4 
23.4 
17.2 

".3 
32.5 

2  4.6 

8.5 
51.7 

39-0 
24.8 
40.2 

40.3 
3.2 

22.7 
22.7 
22.7 


3 
4 
4 

4 


53-.92  + 

15.93  !+ 
52.26  !+ 

2.66  I  — 


4  13.08  ;— 
4  42.78  + 
4  11.47  + 
4  32.19  '+ 
3  25.63 


4 
3 
4 

3 


22.79 

42.74 

5.10 

24.95 
51.51 


+ 

+ 
+ 


+ 


10.8 

2  12. 5 
2  24.2 
2   44.6 

1  0.4 
49.2 

4     50 

4     5.1 
0.2 

5.5 
20.2 

7.6 

2  51.2 
I    59.6 


APPARENT      I       e.2 

RIGHT  '      =  ^ 

ASCENSION.  §  fc 

is" 

I 

h.  m.   s.   I   s. 
6  30  37.68  —  0.14 

6  39  44-39  +  0.07 
6  42'I5.87  +  I. 17 

6  53  47.85  -  0.06 

7  3  23.96  +  O.II 

7  5  6.80  —  2.82 

7  12  47.93  -  0.10 

8  20  3.63  —  1.64 

8  38  47.55  . 
8  41  0.86 


9  19  24.99  + 

9  27  5.63  ; 

9  27.  5.95 
9  42  15.34  -  I 
10  12  22.17 


0 

12  22.86 

0 

15  54.88 

• 

0 

•      •      • 

56   8.92 

I 

7  35.39 

.13 
.59 


—  0.27 


0.02 
0.13 


I  13  12.73  1+  0.04 

I  24  6.43  1+  0.10 

1  42  48.73  +  0.03 

6  43  3391  '—  2.60 

6  58  40.61  1+  0.08 

7  5  2. 82  —  3.88 

7  9  5.39  +  o  04 

7  16  24.58  —  3.19 

7  16  30.54  I-  3.19 

5  23  19.18  1—  0.52 


7  26  34.87 

. — 

3.0J 

7  26  35.72 

. — 

3.04 

7  28  12.32 

— 

3.05 

7  37  7.63 

— 

3.93 

7  37  13.77 

— 

3.93 

7  38  12.22 

_ 

3.94 

7  41  41.60 

— 

0.04 

7  50  55.02 

— 

4.06 

7  57  58.64 

+ 

0.06 

6  5  19.56 

+ 

0.45 

8  12  3.70  —  0.52 

8  15  0.26  +  0.13 

8  24  58.79  —  4.66 

8  24  58.83  -  4.66 

8  32  49.39  —  0.02 

o  45  35-41  +  0.05 

8  52  18.09  .   . 

8  58  0.59  —  2.94 

7  18  5.54  -   1.73 

19  30  6.18  -   4.33 


APPARENT 

NORTH-POLAR 

DISTANCE. 


0 


6  •  ?- 


It 


73  29  44.7  i+-  2.5 
106  32  47.2  1+  2.0 


118  48   8.1  I—  0.7 

116  II  47.1  +  3.0 

7  21  33.6  I—  2.3 

67  47  30.7  !+  2.1 

28  52  23.1  1+  0.2 

71  52  15.6  ,'     .  . 

71  20  42.8 


8     7  59.5  '+  2.0 
73  12  42.9  I       .    . 

73  12  38.8  j  .  . 
30  23  2.5  +  0.5 
77  16  51.6  !       .   . 

I 
77  16  26.2  I 

6  49    2.6  I      0.0 

27  35  5.9  -  1.3 
27  35  7.6  1+  0.4 
68  48  13.8  1+   1.4 

104    6  59.4   +  I. a 
19  59  23.2    —  2.0 

74  44  32.6  +  2.6 
42  15  10.0  1+  2.8 

7  45  44.4  J-+  0.7 

122  17  26.6  1  —  15.2 

75  28  8.1  1+  1.6 
87  20  23.3  —  5.1 
87  22  51.7  I—  5.1 

344  57  26.7  ,+  0.6 


73  35  5».5  i 

73  35  38.7 

73  35  40.3  ' 

•  •  •  *  ' 

«  •  •  •  I 


1.5 
1.5 
1.4 


62  12  21.4  ,+   1.2 

118  44  47.0    — lO.l 

120  25  33.8  '—  0.6 

339  21  33-9  '+  0.5 

I 

3  23  27.1  ;—  0.4 

92   55  48.6     +    2".4 

128  48  32.4   —  8.5 

128  48  53.2    -  8.5 

51  19  43.0  '—  0.1 

5O  46  41.8   !+    1.2 

71    12  20.3     —    I.I 

43   -4  15.6  '+  4.7 

338  42  48.0  ;+  0.8 

116  31  II. 2  '+  0.9 


^~'»-   Thcr. 


Ex. 
Ther. 


/i»r  summary  of  the  elements  of  reduction  see  page  3. 


in. 
29.98 

29.93 
19.98 
89.92 
89.91 
89.90 

S9-93 
89.93 


i 


83.7 
85.8 

86.5 
87.8 
88.8 

87.5 
79-4 
77.5 


ZENITH-POINT  CORK. 


84.8 
86.5 

87.5 

88.2 

88.5.  8.  One  bij«ection.       No.    11023    +63725 

88.8  '11, 25, 30, 40, 41,43, 49.  Three  bisections.  No.  24  to  50    +62.31 
79-4  : 
77.3  I 


if 


I 


No.    Parallax.    Semi-diam. 


Defective 
Illumination. 


Sum, 


It 


II 


II 


It 


9 

— 

3.1 

10 

— 

3.0 

12 

— 

2.5 

13 

— 

2.5 

15 

— 

2.5 

16 

— 

2.5 

-  15  46.4 

+  15  46.4 

—  2.1 
+  2.1 

-  5-7 
+  5.7 


+ 


0.1 
0.0 


-  15  49.5 
+   15  43.4 

4.4 

0.3 

-  8.2 

+        3.2 


I  _ 


-77 


58 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 

• 

1 
• 

tA 

AND 

6 
y.  : 

1 

OBJECr. 

s 

ous'r. 

1877. 

1 

July  30 
S. 


Aug.  3 
P. 


I 


S.     6 


1 

2 

3 
4 
5 


\ 


Anonymous 
B.  A.  C.  6763' 
B.  A.  C.  6763^ 
Ursx  Minoris 
Anonymous 


6  Ariadne . 

7  Themis  (?)     . 

8  f  DeIphini(R.) 

9  t  Delphini 

10  a  Cygni      .      . 


II 
12 

>3 
14 
15 


B.  A.  C.  722o(r 
B.  A.  C.  7220 
Ceres 

;    Cygni      . 

74  Aquarii  . 


16  //>  Aquarii   . 

17  Weisse  76 

18  ^^  Aquarii  . 

19  Anonymous 

20  Mars  I,  C. 


21  Mars  II  .      . 

22  B.  A.  C.  8239 

23  B.  A.C.  8266 

24  B.  A.  C.  8285 

25  Weisse  985  . 

26  a    Andromed<c 

27  )•    Pegasi     .     . 

28  B.  A.C.  4165,8. p 

29  i2Ceti(R.).      . 

30  i2Ceti   .      .      . 


31 
32 

33 
34 
35 


a 

0 


Cassiopese,  (r.) 
Cassiope^e    . 
Ceii    .     .      . 
Moon  II,  N. 
Piscium  . 


36  ji  AndromedsD 

37  Polaris    . 

38  fl'  Ceii   .      . 

39  y  Ccii   .      . 

40  a  Ceti   . 


41  V 

42  C 


Tauri 
Persei 

43  y'  Eridani   . 

44  y   Tauri 

45  .Moon  II,  N. 

46  a   Tauri 

47  I    Aurigx  . 

48  e    Ursaj  Min., 

49  ■  :    Pegasi     . 

50  74  Aquarii  . 


No.   Barom. 


At.       Ex. 
Ther.   Ther. 


»3 
15 
25 

38 

39 
41 

48 

49 


in. 
29.92 
29.94  I 

29.94  , 
29.96  I 

29.96  I 

29.98 

29.99 

29.88 


76.8 

75.3 
74.6 

73.7 
69.0 
70.2 
72.2 
72.6 


MEAN 
THREAD. 


CORRECTIONS. 


Inst.        Clock. 


75.2 

73.7 
72.9 

72.3 

68.2 

69.7 

71.6 
69.8 


I 


m.     s. 


s. 


s. 


.    5 

31 

7-95 

— 

0.35 

— 

10.54 

•,^i 

38  46.02 

-h 

0.27 

— 

10.54 

.    5 

38  48.75 

4- 

0.27 

— 

10.54 

.    5 

47 

12.00 

+24.11 

— 

10.54 

.    9 

5 

4.47 

« 

0.35 

— 

10.55 

•    9 

9  44.29 

— 

0.28 

— 

10.55 

.    5 

15 

38.32 

— 

0.32 

— 

10.55 

.    3 

• 

27 

•           • 

34.36 

— 

•           • 

0.14 

_ 

16.55 

.    9 

37 

27.82 

+ 

0.17 

^~ 

10.56 

.    5 

• 

43 

•           • 

0.31 

+ 

0.52 

,^ 

•          • 

J0.55 

•    9 

3 

52.33 

— 

0.37 

•  — 

10.56 

.    9 

7 

55.86 

— 

O.OI 

— 

10.54 

.    9 

47 

14.71 

— 

0.28 

— 

10.63 

•    9 

i;8 

.';9U2 

— 

0.26 

^ 

10.64 

.    9 

6 

48.44 

— 

0.27 

— 

10.65 

.    9 

II 

45.07 

— 

0.27 

— 

10.65 

.    9 

20 

24.97 

— 

0.26 

— 

10.66 

.    6 

27 

30.45 

— 

0.27 

— 

10.66 

5 

27 

31.98 

— 

0.27 

_ 

10.66 

.    9 

35 

'•33 

— 

0.27 

— 

10.67 

9 

41 

10.13 

— 

0.27 

— 

10.67 

.    9 

44 

8.16 

— 

0.26 

— 

10.67 

.    9 

• 

•           • 

•             • 

•           • 

.    9 

2 

15.46 

— 

O.OI 

_ 

10.59 

•    9 

7 

7.97 

— 

0.12 

— 

10.72 

P.   4 

14 

40.45 

~- 

15.98 

— 

10.69 

.    3 

23 

59  61 

— 

•              • 

0.23 

— 

•           • 

10.70 

•  ■      • 

.    6 

• 

33 

•           • 

45.16 

+ 

•            • 

0.37 

•           • 

10.71 

•    9 

37 

39.00 

— 

0.31 

— ' 

10.71 

•    9 

49 

35.37 

— 

0.16 

10.72 

•    9 

56 

J7.31 

—~ 

0.16 

10.73 

•    9 

3 

4.22 

4- 

0.05 

_ 

10.73 

•    5 

'3 

43.64 

-HI8.55 

— 

10.73 

•    9 

18 

6.29 

— 

0.25 

— 

10.78 

•    9 

37 

10.64 

— 

0.63 

— 

11.93 

•    9 

56 

5.90 

— 

0.62 

— 

11.94 

•    9 

40 

24  99 

— 

0.34 

__ 

11.94 

•    9 

46  38.57 

— 

0.20 

— 

11.92 

•:  9 

52 

32.02 

— 

0.84 

— 

11.89 

•    9 

13 

2.07 

— 

0.45 

— 

11.90 

.    9 

22 

18.18 

— 

0.28 

— 

11.90 

.    9 

29 

6.12 

— 

0.44 

^_ 

11.89 

•:  9 

49 

13.24 

— 

0.16 

■  — 

11.90 

•     7 

•        • 

58  58.54 

•           •           • 

— 

6.94 

•              • 

^ 

11.89 

•        • 

• 

•           • 

• 

•          • 

ZENITH  DIST. 

SOUTH, 

I^ROM  CIRCLES. 


CORRECTIONS. 


Instrument.  Refraction, 


// 


65  21  58.85  +  8  1.95 
348  35  52.35  +  3  27.62 
348  35  52.35  +  3  54.42 
309  53  53-95  -H  4  38.72 

66  II  57.55  +  5  4.89 

53  53  54.78  +  5  16.07 

59  45  56.02  +  4  39.03 

151  55  54.42  +  4  14.08 

27  55  56.80  +  3  54.96 

353  57  54.02  +  5  15.88 


+  2 


I 

2 

I 
I 


n 


+ 
+ 


0.3 
II. I 

II. I 

5.7 
4.8 

13.8 

34.7 
29.4 

29.4 
5.8 


3 
4 
4 
4 


50.72 
19.70 

41.90 
6.16 

29.37 


+ 


22.8 
22.8 

2  17.6 
8.9 

I   8.7 


202  23  54.68!+ 

337  27  56.75  + 
68  II  56.90  + 

9  5  52.90  4- 
51  7  55.12  + 

47  II  55.86  + 
49  5  56.25+ 

48  41  57.48  + 
46  21  56.65  '  + 
48  35  54.29  +  2  45.31  +  I 

48  36  .   .      .   . 

51  II  55.18  +  I  59.37  +  «  9-0 

51  25  57.75  +  I  38.00  +  I  9.6 

49  30  0.3^  +  I  49.95  +  I  5.0 

52  40  1.84  +  2  7.20  ,+  I  12.8 


1  51.13  + 

38.29  + 

I  33.20  + 

4  59.01  + 


59.9 
4.0 

3.2 

58.3 
3.0 


10  23  54.90  + 

24  17  54.75  + 
307  13  55.30  + 
136  23  55.42  + 

43  25  58.02  + 

196  53  53.95+ 

342  57  57.20  + 

57  27  55.40  + 

29  55  56.10+ 

31  33  57.22  + 

3  51  55.50  + 
310  9  58.80  + 

47  37  56.75,+ 
36  5  58.98  + 
35  11  57.05  + 

15     5  55.40  + 

7  17  55.78  + 

52  4P    4.38+ 

23  «7  56.22+ 

11  55  58.40  + 


4 
5 

3 
5 
4 

3 

4 
3 
4 
5 

3 
5 

3 
3 
4 


41.80    + 

5.89    + 
52.18  i- 

27.25    - 
40.34  '  + 


59.63 
10.99 

34.29 

4.64 

9-55 


•  + 
+ 
+ 


25.29  + 

36.94  - 

24.00  + 

37.82  + 

19.86  + 


3  52.65 

4  26.37 

3  31.19 

5  20.30 

4  59.56 


22  33  59.22 
5  49  59.20 


301     5 
28  38 

51     7 


58.30 
1.60 

59.64 


■  + 
+ 
'  + 

+ 
+ 


25.92 

16.74 
30.86 

30.47 
23.55 


+ 
+ 
+   I 

+ 
+ 

+ 
'  + 
—   I 

+ 
+   I 


10.3 
25.2 
12.9 

52.7 
52.7 

17.0 
17.0 
27.1 
32.1 

34.3 

3.8 

5.6 

I.I 

41.0 

39.7 

15.2 

7.2 

13.4 

24.4 
II. 9 

23.3 

5.8 

32.0 

30.5 
9.1 


I 


APPARENT      , 

RIGHT  ■ 

ASCENSION. 


h.  m.    8. 

19  30  57.06 

19  38  35.75 
19  38  38.48 

19  47  25.57 

20  4  53.57 

20  9  33.46 
20  15  27.45 


20  27  23.67  1+  0.06 

20  37  17.44 :+  0.05 


U 


si" 


s. 

4.34 

2.98 
2.98 
1.38 
4.40 


20  42  50.28 

21  3  41.40 

21  7  45.28 

22  47   3.80 

22  58  48.52 

23  6  37.5a 

23  II  34.15 

23  20  14. OS 

23  27  19.52 


-  3.03 

I   0.00 
-  3.60 


3 
3. 48 

3.45 
3.37 


23  27  21.05 

23  34  50.39  |-  3.37 
23  40  59.19  -  3.34 
23  43  57.23  -  3.30 


2  4.77  ]—  0.06 

O.CO 
h  5.96 


O 

o  6  57.16 
12  14  13.78 


o  23  48.68  —  3.02 


o  33  34.82  —  0.28 

o  37  27.98  1+  0.06 

o  49  24.49  1-62.75 

o  56  36.43  0.00 


I 
I 
I 

a 
2 


2  53.54 
13  51.46 
17  55.30 
36  58.07 

55  53.35 


2.71 

1.74 
0.04 

0.02 

0.02 


3  40  12. 73  :+  0.03 
3  46  26.46  1+  0.03 


3  52  19.27 

4  12  49.72 
4  22    6.00 


+   O.OI 

+  o.oa 
-74.38 


4  28  53.78  '-  O.oa 

4  49    1. 19   +  0.03 
16  58  39.71   -  0.14 


APPARENT 


O 

<8 


NORTH-POLAR     = 
DISTANCE.  ^' 


116  38  22.3 
39  45  30. 1 
39  45  56.9 

I     3  48.2 

117  25  28.4 

105     6  47.8 

110  58  30.9 

79     6  42.1 

79    6  42.4 

45     9  25.3 


x 


<. 


+  I 

+  5 
+  5 
+  0 

+  4 

-  3 

-  3 
+  I 
+  I 

+  I 


28  38  13.0  +  4 

28  38  14.8  ^  4 

119  25   17.6  -  4 

60  16  29.2  +  I 

102   15   54.4  +iq 


98  21     8.1 
100  13  59.7 

99  50  55.0 
97  34  15.2 
99  46     3.8 


+  19 
+20 

+  20 

f20 


I03  ai  34.8  422 

lOa   35      6.6    +23 

too  39  16.5   +22 
103  49  43  o  +23 

61  35  8.2  +  I 

75  29  47.0  +  2 

358  21  55.8  -  I 

94  37  51.2  +22. 

94  37  52.3  +M- 

34     8  10.6  -  0. 

34    8  12.4  +  I. 

108  39  18.0  +  I. 

81  6  54.0 

82  46    2.3   4  1. 

55     I  45-8   +10.! 
I  ao  51.3  +  I.: 

98  48  43.1  +  2.J 
87  16  39.0  -  0.1 
86  a3  17.8  +  0.) 

66  16  34.4  +  i.< 

58  a8  50.6  +  0.J 

103  51  10.  a  +  i.j 

74  40  a.i  +  2.< 
63    7  31. 1 

73  44    9.6  +  i.^ 

57    I  43.9  4  1.1 

35a  14  18.4  4  i.( 

79  48  a3.8  +  W 

loa  15  53.5  419^ 


For  summary  of  the  elements  of  reduetiofi  see  page  3. 


ZENITH-POINT  CORR. 


4.  Five  bisections.   No.    1  to  38    +      62.31 

J|:  at  JI:  %\  3I;  lal-J^"'"  »>'«=^"°"*-  No.  39:to  48    +     6, .06 
28, 34,  37.  Three  bisections.  No.  49  to  50   +     62.36 


No.    Parallax.  I  Semi^iam. 


Defective 
Illumination. 


Sui 


It 


It 


20 

34 
45 


—       14.8  . 

-27  19.5  I 
-II   55.6  ! 


+    15      1.4   r 


4-   15  54.' 


II 

f       m 

o.a 

• 
• 

-  la  il.i 

+    5  5»J 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


57 


DATF. 
AND 

oks'r. 


1877. 
July  29 


30 


B 

s 


OBJECT. 


1  ( y  Geminorum. 

2  a   Can  is  M.ijoris 

3  '  51  Cephel   .     . 

4  I  e    Can  is  Majoris 

5  '  6   Canis  Majoris 


6 

7 

8 

9 
10 

II 
12 

13 

M 
15 


I 


B.  A.  C.  2326 
Geminorum. 
B.  A.C.  2819 
Sun  I,  S.. 
Sun  lip  N.    . 

Draconis 
Mercury  I,  S. 
Mercury  IJ,  N. 
B.  A.  C.  3346 
Venus  I,  S. . 


x6  Venus  II.  N. 
17  I  3o(H.)Camelop. 
iS  ,  a    Ursas  Maj.  (R.) 

19  a    Urs»  Majoris 

20  S   Leonis    .     . 


21 

22 

23 
24 


6   Crateris  . 
A    Draconis 
fi  Leonis    . 
H.IV.so     . 

25  e   Ursae  Minoris 

I 
I 

26  I       B.  A.  C.  5793 

27  '  a»  Herculis 

28  Anonymous 

29  Anonymr-us 

30  Groom,  966.  s.  p 


31  ,  Durch.  i6'',32ii^ 

32  Durch.I6^  3211^1 

33'  Weisse(2)8i7  .' 

34,  O.Arg.S.  17137.I 

35  Anonymous       .| 

36  O.Arg.S.17166. 

37  fi  Herculis       .     .' 

38.  B.  A.C. 6072      .1 

39 ,  y*  Sagittarii      .     . 

40  22  Camelop.,  s.  p.  . 

41  d  Ursx  Minoris    ., 

42  tf  Serpentis      .     .' 

43  B.  A.C.  6298,  N.. 

44  B.  A.C.  6298,  s.. 

45  0  Lyrae. 

46  p  Lyrae.     .     . 
47 .  Pallas     .     . 

48  B.  A.  C.  6520    . 

49  B.  A.C.  2439;  s.p. 

50  <  Anonymous 


No. 

Baroro. 

At. 
Ther. 

Ex. 
Ther. 

k 

1        •_            0 

e 

'       in. 

6 

I    29.92 

83.7 

84.2 

10 

29.93 

85.8 

86.5 

13 

29.92     86.5 

87.5 

n 

29.92 

87.8 

88.2 

19 

1    29.91  1  88.2 

88.5 

93 

1     29.90  ,  87.5 

88.8 

35 

2993  ,  79-4 

79.4 

41 

29.93 

77.5 

77.3 

-3 


MEAN 
THREAD. 


CORRECTIONS. 


9 

9 

2 

8 
9 

3 

9 
6 

9 
9 

9 
6 

5 

9 
6 

5 

2 

• 

'  5 

9 

1 
I 
7 

I  9 
I  9 
I  6 

I  5 

I  9 
7 
7 
5 


9 
9 
9 

5 

9 
6 

5 
9 

9 
9 
9 
9 
5 


Inst.       Clock. 


m.  s. 
30  48.14 
39  55.04 
42  16.75 
53  58.56 
3  34.66 

5  13.72 
12  58.36 

20  13.43 
38  58.00 

41  17.31 


19  32.16 
27  16.08  — 
27  16.40I— 
42  25.161+ 
12  32.65I  — 


12  33.34- 
16     1.33I+ 

56  18.651+ 
7  45-82] 


13  23.38!—  0.22 

24  15.71  +   I. 15 

42  59.20 1—  0.03 

43  41.36  I +  0.08 


58  47.87 


5 

9 
16 

16 

23 


6  I  26 

5  i  26 

9  <  28 

9  i  37 

3  :  37 

I 

8  !  38 

8  ;  41 


51 

58 

5 


13.71 

15.99' 

35.27! 

41.23' 

31.82; 

45.471 
46.32' 
22.92' 
18.49' 
24.631 

23.08 

52.16I 

5.89 

9.521 

31.70! 


12  6.60I+  7.64 
15  10.99'—  0.19 
25  9.73'-  0.40 
25  9.771-  0.40 
32  59.80 1 -h  0.13 

45  45-88  4-  0.07 
52  28.701—  0.07 
58  10.91  1+  0.22 
18  17.61  —  1.53 
30  17.07  —  0.35 


s. 
0.07 
0.26 

95' 
0.32 

0.31 

3.48 
0.03 
0.61 
0.04 
0.04 

3.24 
0.03 
0.03 
0.60 
0.06 

0.06 

3.97 
•  . 
0.70 
0.00 


+  3.27  - 

0.36  - 

0.07  1- 

0.16  — 

0.16  - 

2. II  i— 


0.07 
0.07 
0,07 

0.33 
0.33   I 

I 

0.33   I 

0.03  ; 

0.34 

0.35  I 
1.60  • 


s. 

10.28 
10  41 
10.39 
10.38 
10.55 

10.40 
10.34 

10.41 
10.41 
10.41 

10.41 
10.42 
10.42 
10.42 
10.42 

10.42 
10.42 

»     • 

10.43 
10.35 

10.47 

10.43 
10.48 

10.53 
10.53 

10.53 
10.55 

'0.53 
10.53 

10.53 

»o.53 

10.53 

10.53 

10.53 
10.53 

10.53 
10.45 

10.53 
10.60 

10.54 

10.54 
10.57 

10.54 
10.54 
10.49 

10.55 

10.54 
10.54 
10.54 
10.54 


ZENITH  DIST. 

SOUTH, 

rROM  CIRCLES. 


CORRECTIONS. 


Instrument. 


ft 


22  17  54.10  4-  5 

55  19  59-45  +  5 

311  36     .     .  I 

67  35  56.45  + 

64  59  59.18  -h 

316  II  54.28  -h  4 

16  35  55.38  -H  4 

337  41   58.10  4-  4 

20  41  57.45  -H  3 

20    9  56.48  -f-  4 


6.96 
7.83 


3  39.18 
3  30.64 


10.03 

57.87 

25.95 
36.41 

5.13 


316  57  55.38 
22  I  56.55 
22     I  56.55 

339  II  54.65 
26    5  56.92 

26  5  56.92 
315  40  0.05 
203  25  52.10 
336  23  54.02 

17  37  54.70 

52  55  55.78 
328  49  58.15 


+ 
+ 


23  33  53.58  -f 
351  3  52.85  + 
3>6  35  53.70  4- 


71  3  56.55 
24  15  52.28 

36  II  55.18 

36  II  55.18 

293  49  56.60 

22  23  53.78 
22  23  53.78 
22  23  53.78 

66  o  .  . 
66  o  .  . 

66  o  .   . 

II  I  55.45 

67  31  57.40 
69  II  56.15 

288  13  54.60 


+ 
4- 
4- 

t 

+ 


3 
3 
4 
5 

3 

3 
3 
3 
5 
4 

4 

5 

I 

3 
3 

5 
5 
5 


41.57 

33.84 
59.80 

15.78 
40.7c 

31.15 
36.36 
54.22 

4.44 
21.21 

29.82 

29.78 
26.68 

54-97 
lit. 10 

13.87 
1.04 

2.58 


312  13 

41  43 

77  33 

77  33 

o    9 


53.22 
55.42 
54.72 
54.72 
55.95 


+ 
4- 
4- 

4- 
4- 
4- 
4- 
4- 


3 

4 
4 

4 

4 
4 
4 
4 
3 


53.92 

15.93 
52.26 

2.66 

13.08 
42.78 

11.47 
32.19 

25.63 


5  35  52.32 

— 

4  22.79 

20     I  56.18 

4- 

3  42.74 

352    3  56.85 

4- 

4     5.10 

287  35  53.10 

4- 

3  24.95 

65  21  58.85 

4- 

51.51 

Refraction. 


4-  I 


+  4  33.10 

+  4  3.30 

+  3  59-12 

+  5  7.01 

+  3  53«oo 


4- 


4-   I 


4-  2 

4- 
4- 
4- 
—   2 


4- 
4- 


—  I 

4- 

+  4 

+  4 


I 


4- 
4- 


2 
I 


II 


2 
I 


22.4 
18.7 

•  • 

II. 3 
56.1 

51.9 
16.3 

22.1 

20.5 

20.0 

50. 2 
21.9 
21.9 
20.4 
26.5 

26.5 
52.5 
23.4 
23.4 
17.2 

11. 3 

32.5 
24.6 

8.5 
51.7 

39.0 
24.8 
40.2 

40.3 
3.2 

22.7 
22.7 
22.7 


APPARENT 

RIGHT 
ASCENSION. 


10.8 
2  T2.5 
2  24.^ 
2  44.6 


G.4 

49.2 

5.0 

5.1 
0.2 

5.5 

20.2 

7.6 
5:. 2 
59.6 


h.  m.   s.     s. 
6  30  37.68  —  0.14 
6  39  44-39  +  0.07 
6  42*15.87  j4-  1. 17 

6  53  47-85  ,-  0.06 

7  3  23.96  14-  O.ii 


7  5  6.80 

7  12  47.93 

8  20  3.63 

8  38  47.55 
8  41  0.86 


2.82 
o.io 
1.64 


I 


9 
9 
9 
9 


19  24.99 
27  5.63 

27.  5.95 
42  15.34 


10  12  22.17 


o  12  22.86 
o  15  54.88 

•    •    •    • 

0  56  8.92 

1  7  35.39 


I 
I 
I 
6 
6 

7 
7 
7 
7 

5 

7 
7 
7 
7 
7 


13  12.73 
24  6.43 

42  48.73 

43  33.91 
58  40.61 

5  2.82 

9  5.39 
16  24.58 

16  30.54 

23  19.18 

26  34.87 
26  35.72 
28  12.32 

37  7.63 

37  13.77 

38  12.22 
41  41.60 
50  55.02 
57  58.64 

5  19.56 


4-  0.13 


-  1.59 


—  0.27 


-  0.02 

-  0.13 

4-  0.04 

4-  O.IO 

4-  0.03 

-  2.60 
4-  0.08 

-  3-88 
4-  o  04 

-  3.19 

-  3.19 

-  0.52 

-  3.04 

-  3.04 

-  3.05 

-  3.93 

-  3-93 


3-94 
0.04 

4.06 

0.06 

0.45 


4- 


8  12  3.70 

8  15  0.26 

8  24  58.79 

8  24  58.83 

8  32  49-39 

o  45  35-41 

8  52  18.09 

8  58  0.59 

7  18  5.54 
19  30  6.18 


-  0.52 
14-  0.13 

-  4.66 

-  4.66 
I—  0.02 
I 

1 4-  0.05 

I        •      • 

-  2.94 

-  1.73 

-  4.33 


APPARENT 

NORTH-POLAR 

DISTANCE. 


II 


73  29  44.7 
106  32  47.2 


118  48  8.1 

116  II  47.1 

7  21  33.6 

67  47  30.7 

28  52  23.1 

71  52  15.6 

71   20  42.8 


8 

73 
73 


7 
12 

12 


30  23 
77  16 


59.5 
42.9 
38.8 

2.5 
51.6 


77  16  26.2 

6  49    2.6 

27  35  5.9 
27  35  7.6 
68  48  13.8 

104    6  59.4 
19  59  23.2 

74  44  32.6 
42  15  10. o 

7  43  44.4 

122  17  26.6 

75  28  8.1 
87  20  23.3 
87  22  51.7 

344  57  26.7 

73  35  51.5 
73  35  38.7 
73  35  40.3 


«  o 

a" 


ti 


2.5 
2.0 


-  0.7 
+  3.0 

-  2.3 
4-  2.1 
4-  0.2 


4-   2.0 


4-  O 


0.0 

-  1.3 
4-  0.4 

+   1.4 

4-  1.2 

-  2.0 
4-  2.6 
4-  2.8 
4-  0.7 

-  15.2 
4-   1.6 

-  5.1 

-  5.1 
4-  0.6 

-  1.5 

-  1.5 

-  1.4 


• 

• 

•       • 

62 

12 

21.4 

118 

44  47.0 

120 

25 

33.8    1 

339 

21 

33.9 

3 
02 

23 

27.1 

a8.6 

128  48  32.4 

128  48  53.2 

51  19  43.0 

56  46  41.8 

71    12  20.3 

43  -4  15.6 
338  42  48.0 
116  31   II. 2 


4-  1.2 

—  10. 1 

—  0.6 
4-  0.5 

—  0.4 
+  2".4 

—  8.5 

—  8.5 

—  O.I 

4-  1.2 

—  I.I 

+  4.7 

4-  0.8 

4-  0.9 


JufT  summary  of  the  elements  of  reduction  see  page  3, 


ZENITH-POINT  CORR. 


8.  One  bisection.      No.    i  to  23    +63.25 
III  25,  30, 40, 41,  43, 49.  Three  bisections.  No.  24  to  50   4-  62.31 


No. 


9 

10 

12 

13 

15 

16 


Parallax.    Scmi-diam.  |  t„^![?^*J.^L 

Illumination. 


Sum. 


»i 


II 


3.1 
3.0 

2.5 
2.5 
2.5 
2.5 


-  15  46.4 
4-   15  46.4 

-  2.1 

4-  2.1 

-  5.7 
■^  5.7 


4- 
4- 


O.I 

0.0 


It 


-  15  49-5 
+  15  43.4 

-  4.4 

-  0.3 

-  8.2 
4-  3.2 


8 77  A 


6o 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

1 
1 

:                 1 

CORRF.CTIO*NS. 

CORRECTIONS. 

M 

a 

8 

DATE     ■  u 

tft    ■             •                ! 

ZENITH  DIST. 

APPARENT 

SP 

APPARENT          C • 

1    V 

-^   .       MEAN 

1 

SOUTH, 
FROM  CIRCLES. 

B  I/^IX-P 

sXt 

NORTH-POLAR     S 
DISTANCE.          g 

AND 

obs'r. 

1: 

ijuj  e.^  1. 

§ 
S 

THREAD. 

Inst. 

Clock. 

Instrument.  Refraction. 

RlvvIlT                  vj.  V 
ASCENSION.           g  § 

1877. 

I 

,  m.      s.            s. 

s. 

0         t            n 

h.  m.     s.             s. 

0 

9             n 

Aug.  II      I  1  a»  Capricorni  . 

9 

"    33.14    —   0.89 

-  14.49 

51  44     .      •         *      •      •   ,           •      • 

20  II  17.78   +  0.08 

• 

•          •          •               « 

E. 

2   ff  Capricorni  . 

•    9 

20  36.41    —    0.97 

-  14.48 

57  23  56.40  +  4  57.82  1+   I  27.6 

20  20  20.97  :+  0.05 

108 

36  43.0  +  3 

3   e    Delphini.     . 

.    9 

27   38.80  —   0.56 

-  14.52 

27  55  55.52  +  3  54.05    +       29.8 

20  27  23. 7S 

+  0.12 

79 

6  40.6   —  ] 

4    a    Cygni      .      . 

•    9 

37  31.70  +  0.13 

-  14.37 

353  57  54.95  +  5  II. 17    -         5.8 

20  37  17.37 

—  0.05 

45 

9  21.5    +  1 

15 

5   a*  Geminorum. 

.    9  '  27    2.99  —  0.07 

i 

-  16.01 

6  40     1 . 10 

+  4    6.15    +        6.5 

7  26  46.92  '+  0.31 

57 

50  34  9   -  c 

6   a    Canis  Minoris 

1 

.    9  '  33     9.64   -  0.46 

-  16.01 

33  15  50.08 

+  4  46.89   +      36.4 

7  32  53-18 

-  0.09 

84 

27  34.6   -  c 

7  '  /?  Geminorum. 

.    9     38     5.17  -  0.14 

-  15.98 

10  29  53-50 

+  4  17.15    +       10.3 

7  37  4903 

—  0.04 

61 

40  42.1    +3 

17 

8        Moon  I.  N,  . 

.    9      12  36.38-   1.07 

—  16.16 

67  25  58.10;+  5  46.94    +  2  13.8 

17  12  19.15    +71-35 

118 

40  20.0 

S. 

9   a    Ophiuchi 

.;    9        29    33.08 

—  0.44 

-  16.20 

26    9  59-8o;+  4    9.81    +       27.5 

17  29  16.47    +  0.07 

77 

20  58.3   +  a 

10       Jupiter  I.  S. 

.    6     33  15-73 

—  0.98 

—  16.17 

62    0    4.20  +  2  17.79   +  I  44  6 

17  32  58.58         .     . 

113 

10  27.8 

II        Jupiter  II,  N. 

1                1 
.    5     33  18.84  -  0.98    -  J6.17 

62    0    4.20  +   I  36.01    +  I  44.6 

17  33     1.69 

.    • 

113 

9  46.0 

12  fi    Herculis 

.    9     41  57.71  —  0.18  j-  16.08 

11     2    0.20  +  3  47.17    4-       10.9 

17  41  41.36 

-  0.05 

62 

12  19.5   +  2 

13   x'  Sagittarii 

.    9  1  58  15.76  —  1. 10  |-  16.23 

69  II  5930+  4  48.37  ;+  2  26.3 

17  57  58.48 

+  0.04 

120 

25  35.2       0 

14  ^  /i'  Sagittarii 

.816  45.46  —  0.94  [—  16.27 

59  54     1.75  +  3  28.58  ;+   I  36.2 

18    6  28.34 

+  0.12 

III 

5  27.7   +  0 

15  ;  d    Urs»  Minoris 

.    4 

II    59.00   +15.82 

-  16.18 

312  14     3.80  +  3  59.54  ,-   1     1.3 

18  II  58.64    +  0.28 

3 

23  23.2   +  0 

16    I    Aquilas   . 

.    9 

28   51.41    —   0.75 

-  16.26 

47     7  58.881+  4  23.87    +  I     0.3 

1 

18  28  34.48    +  0.16 

98 

19  44.3   +  I 

:  17  0   Lyrae .     .     . 

.    9 

33     5.23  +  0.08 

-  16.10 

0  10    3.65 

+  3  1405  ;+      0.2 

18  32  49.12   —  0.06 

51 

19  39.1        0 

18    51  Cephei,  s.p. . 

.    5     42  59.38,-21.11 

—  16.19 

306    3  52.50 

+  4  54.97  -  I  16.4 

6  42  22.08  j+  0.50 

357 

13  52.3   +  2 

19  :  C    Aquilx   . 

,    9       0    5.27 ,—  0.42 

-  16.18 

25     7  47.781+  4  28.38    +       26.3 

18  59  48.66    +  O.IO 

76 

19    3.7   +  5 

20  ft.   Aquarii   . 

.    9     46  22.10  —  0.77 

-  16.24 

48  13  53.40  +  5     9.48    +   I     3.0 

20  46     5.10  ;+  0.08 

99 

26  27.1   +2 

21  .  /9  Aquarii  . 

.    9     25  25.821—  0.72 

-  16.21 

44  53  55.62  +  5  14.67  '+       56.2 

21  25     8.86    —  0.02 

96 

6  27.7    +  2 

22   ^    Aquarii  .     . 

.    9     31  33.17!-  0.75 

-  16.25 

47  II  55.62,+  4  46.43  i+  1     0.9 

21  31   16.18    +  0.07 

98 

24    4.1   +  2 

23   e    Pegasi    . 

.19     38  28.99  —  0.49 

-  16.17 

29  29  51.58  j+  4  19-81  1+       32.0 

21  38  12.26  !—  0.07 

80 

41     4.6   +  3. 

24   /i  Capricorni   . 

.1  9     46  56.57  ,—  0.83 

-  16.32 

52  55  55.18 1+  4    0.92  ;+  1  14.6 

21  46  39.49    +  0.07 

104 

7  31.9  +  2. 

25  :  79  Draconis 

.i  7      51  37.5^ 

+  2.51 

—  T6.25 

325  41  51.65 

+  5   2.79  -     38.3 

21   51   23.76    +  0.17 

16 

52  37.3    1-  0. 

• 

26    a    Aquarii  . 

1 

.'  9     59  48.69 

—  0.63 

-  16.31 

39  43  51.88  +  3     4.43  :+       46.9 

21    59  31.81     +   0.08 

90  54  44.3   i-  I 

18 

27        Jupiter  N.    . 

»        •      '          •           •           • 

•          • 

•          • 

61  58     4.60  +  3  43.00   +   I  44.3 

1 
....            .       • 

113 

9  53.1 

F. 

28        Jupiter  S.     . 

•          • 

•          • 

61  53     4.60  +  4  23.48    +   I  44.4 

....            .       . 

113 

10  33.7 

29   fi^  Sagittarii 

,    8  !     6  45.91 

—  0.90 

-  16.68 

59  54     7.45  +  3  23.52    +  I  36.0 

18    6  28.33 

+  0.12 

III 

5  28.2  +  I. 

30        Moon  I,  S.   . 

.    9  '  10  18.30'—   1.03 

1                   1 

-  16.68 

67  51  59.05  +  3  45.97  '+  2  16.5 

18  10    0.59   +70.56 

119 

4  22.7 

31        B.  A.C.6275 

,3     22  19.18  —   I. 12 

-  16.68 

71  50    2.50 

+  8  27.03  ;+  2  49.4 

18  22     1.38   —  4.25 

123 

7  40.1   -  8. 

=  32        B.  A.C.6285 

J  9     23  22.83 

—  I. II 

-  16.68 

71  50    2.50 

+  5    1.78  i+  2  48.9 

18  23    5.04 

—  4.26 

123 

4  14.4  -  8- 

33        Anonymous 

'9     24  41.88 

—  1. 12 

-  16.68 

71  50    2.50 

+  2  21.07  +2  48.5 

18  24  24.08 

—  4.26 

123 

I  33.3  -  8. 

34        B.  A,  C.  6305 

3  .  26  15.88 

—  1. 12 

-  16.68 

71  50    2.50 

+  8  30.50  '-^  2  49.4 

18  25  58.08 

—  4.28 

123 

7  43  6  -  8. 

:35        B.  A.C.  6308     . 

5      26  23.49 

—  1. 12 

-  16.68 

71  50    2.50 

+  4  13.77    +  2  48.8 

18  26    5.69   —  4.28 

123 

3  26.3   -  8. 

1 

36        B.  A,  C.  6344     . 

1 

9     31  48.94  —   I. 12 

-  16.68 

71  50    2.50  +  6  53.25    +  2  49.2 

18  31  31.14   -  4.31 

123 

6    6.2   -  7- 

37    51  Cephei,  s.p. 

.    5     42  55.40;-2i.33 

-   16.68 

306    4     0.02 1+  4  46.96   —  1  16.2 

6  42  17.39   -  4.65 

357 

13  52  0  +  a. 

38   C    Aquilae    .     .     . 

.30     5.72-  0.40 

-  16.66 

25     7  53.82  +  4  18.46  1+       26.3 

18  59  48.64    +  0.09 

76 

18  59.8  +  I. 

39  d  Sagittarii 

9 

10  47.91 

—  0.90 

-  16.74 

57  58    4.22 

+  4  19.16 

+  I  29.3 

19  10  30.32   +  o.oS 

109 

10  13.9  +  5- 

40   (5    Aquilx  . 

,  9 

19   38.51 

-  0.57 

-  16.63 

35  56     1.70 

+   i  36.01  '+       40.6 

19  19  21.25 

+   O.OI 

87 

7  39-5  +  I- 

I41    K    Aquilx   .      .      . 

8  '  30  37.59'-  0.71 

-  16.69 

46     5  58.72 

+  4  34.70    +       58.2 

19  30  20.19 

+  0.04 

97 

17  52.8  +  I. 

1 42    a    Aquilx    . 

i  9  1  45     7.52  -  0.48 

-  16.62 

30  15  59.151+  4  17.43    +       32.8 

19  44  50.35 

—  0.03 

81 

27  10.6  +  0. 

1 43   A    Ursae  Minoris   , 

4  1  46  38.58  4-52.17 

—  16.69 

309  54     .      .  !       ...              .      . 

19  47  14.06 

-  0.45 

• 

•     •     .        . 

44    a    Cygni      .      .      . 

9  '  37  33.73  +  0.25 

-  16.55 

353  58     3.20 

+  5     0.15    -         5-8  1 

20  37    17.29    —    O.IO 

45 

9  18.8  +  0. 

45    C    Cygni      .     .     . 

9  '     8     2.19,—  0.15 

1 

-  16.62 

9     5  55.22 

+  3  57.15 

+        9-1 

21     7  45.35  ,-  0.04 

1 

60 

16  22.7  +  0. 

46  a   Cephei    . 

1 

.    9      15  57.36  4-   1.07 

—  16.69 

336  45  55.90 

+  4  3.12  ;-    24.1 

21  15  41.74  ,+  0.06 

27 

55  56  I   -0. 

47   0   Aquarii  .     .     . 

9      25  26.40;—  0.72 

-  16  78 

44  54     2.60 

+  5  6.47  i+    56.2 

21  25    8.99  1+  0.10 

96 

6  26.5   +  I. 

48   ^    Aquarii  . 

.    9  ,  31  33.64  -  0.76 

-  16.70 

Al  II  59-55 

+  4  41.69  ;+  I    0.9 

21  31  16.19   +  0.07 

98 

24    30   +  « 

49   E    Pegasi     .     .     . 

9 

38   29.51    —   0.51 

-  16.66 

29  30    0.65  +  4     8.44   +       32.0  1 

21  38  12  31    —  0.03 

80 

41     2.3  +  I 

SO 

fjt   Capricorni  . 

■ 

,  3 

1 

46   57.06 

—  0.84 

-  16.79 

52  56    4.40 

+  3  48.90  + 

I  14-7 

21  46  39.53  :+  O.IO 

i 

104 

7  29.2  -  0 

No. 

Barom. 

At.       Ex. 
Ther. ,  Ther. 

J 

"tfr  stwimar) 

V  of  the  elements  of  redu€ti<m  see  page 

3- 

No. 

Paralla: 

n. 

1 
Semi-diam.    „°jj« 

ctive 
nation. 

II 

Sum. 

in. 

1 
t       II    '          1      II              1 

•    1    • 

4 

30.10     73.0     71.5 

;    ^ 

-51     5-4     +15       7.9 

• 

-    35  57 

5 

29.88     74.0     74.5 

i   10 

—         1.7      —         20.9 

• 

—        ft, 

8  '     30.04     73.9     73.1  i 

ZENITH-POINT  CORK. 

II 

-1.7      +         20.9 

• 

+         ij 
+         » 

19  ■     29.96     71.6     69.5  , 

It 

27 

—         1.7      +         20.3 

• 

20 

29.98     70.0     68.0  ,     14 

*29, 34, 35.  One  bisection.               No.    i  to    4    +61.22       28 

-         1.7  1   -        20.3 

• 

—           St 

25 

29.99     ^9*1     ^^'^ 

8, 18,  30.  Three  bisections.           No.    5  to    7    +61.52     :  30 

-50  44.4  ,  -  14  59.r 

• 

-  I  5  43 

26  i       .     .      .      .      66.6  , 

2.  Four  bisections.            No.   8  to  26    +  60.79    ' 

27       30.04     75.0     73-6 

37.  Five  bisections.             No.  271030    +60.24    ! 

1 

t 

37 

30.05  1  73.5      72.5 

, 

45  i     30.06 

• 

70.5     69.0 

1 

! 

' 

1 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


6i 


kTE     I  ^ 
MD        £ 

S'R.       6 

,  s 


OBJECT. 


77. 

;.  18 


1  '4    Aquarii  . 

2  C    Pegasi    . 

3  74  Aquarii  . 

4  A^  Aquarii  . 

5  Weisse  76 


6 

7 

8 

9 
10 

II 
12 

13 
14 
15 

20  16 

S.        17 

18 

19 
'20 

21 
22 

23 

24 

as 

26 

27 
28 
29 

30 
31 

21  32 

E.       33 

34 
35 

36 

37 
38 

39 
40 

41 
42 

43 

45 

46 

!47 

48 

49 

i50 


^  Aquarii  .     . 
Saturn  I,  N. 
Saturn  II,  S. 
Mars  C.  .     . 
B.  A.  C.  8239 

B.  A.  C.  8266 

B.  A.  C.  8285 

Weisse  985  . 

a  AndromedaB 

y   Pegasi    .     . 

y^  Sagittarii 
ff*  S;^ittarii 
6    UrsiB  Minoris 
9   Serpentis 
I    Aquilx  . 

a    Lyrse . 
51  Cephei.  s.  p. 
3  Lyrae.     .     . 
y   Aquilse   . 
a    Aquilae  . 


a   Cygni 
C   Cygni 
I    Pegasi 
0  Aquarii 
f   Aquarii 


e    Pegasi    .  . 
>'  Sagittarii 
/I   Sagittarii 
S   Ursao  Minoris 
f   Serpentis 

I    Aquilse   .  . 

a   Lyrae.     .  . 
51  Cephei,  s.  p. . 

^  Lyrae .     .  • 

0*  Capricorn!  . 

ir  Capricomi  . 
e    Del  phi  ni. 

a    Cygni      .  . 

fi   Aquarii  .  . 

Moon  I,  S.  . 

iS  Aquarii  .  . 

i    Aquarii  .  . 

e    P^asi     .  . 

fi  Capricorn i  . 

Weisse  709  . 


.  Barom. 


in. 

30.05 
3005 
30.04 
30.04 
30.04 
30.Q3 
30.03 
30.03 
30.03 
30.07 


At. 

Ther. 


Ex. 
Ther. 


CORRECTIONS. 


I  w 

■f5 


9 

8 

9 
9 
9 

9 
6 

5 


MEAN 

THREAD. 


Inst.    '    Clock. 


I 


m.     s. 

59  49.17 

35  40.43 

47  21.47 
59    6.21 

ft  55.31 

II  51.93 
21  33.57 
21  34.98 


5. 
0.66 
0.50 
0.83 
0.79 
0.81 


l_ 


0.81  I 
0.76 
0.76  I 


S. 

16.75 
16.65 

16.69 
16.69 
16.69 

16.69 
16.69 
16.69 


9  35  8.27  —  0.84  —  16.69 
9  41  17.12  —  0.84  i—  16.69 


9 
9 

9 
9 
5 
9 
9 

9 

8 

9 
9 
9 

8 
9 


2  22.04  —  0.23  I 

7  14.63  -  0.47  I 

58  16.24  —  1.12  '. 

6  45.88  —       0.97  ;. 

II  56.68  +16.56  j 

15  17.40  —       0.69  , 

28  51.83  —       0.77 

33  5-62  +  o.io 
43  1.119  —22.00 
45  51.80  —  0.04 
40  45.23  —  0.49 
45     7.54  -  0.52  I. 

I 
37   3376    +    0.2y   ,. 

8  2.17  —  0.12  : 


16.49 
16.54 

16.73 
16.69 
16.65 
16  63 
16.69 

16.56 
16.64 
16.57 
16.60 
16.61 

16.63 
16.63 


9 
'9 


9 
9 
9 
5 

9 

9 
9 
7 
9 
9 

9 
9 
9 
9 
9 

9 
9 


25  26.31  —  0.75 
31  33. 6<:)  —  0.78 

38  29.51  -  0.51 
58  16.57  —  I. 12 
6  46.08  —  0.97 
If  57.94  +16.17 
15  17.57  -  0.70 

28  52.03  —  0.79 
33  5.89  -H  0.05 
43  2.73  -21.56 
45  52.00  —  0.09 
II  35.42  —  0.86 


20  38.83 
27  41.06 
37  34.08 
46  22.81 
49  36.72 

25  26.58 
31  33.86 


0.95 
0.52 
0.22 
0.81 
0.98 

0.77 
0.80 


16.65 
16.72 

16.65 
17.07 
16.90 

16.86 
16.80 

16.88 
16.80 

16.87 
16  74 
16.80 

16.92 
16.82 
16.88 
16.90 

16.87 

16.90 
16.87 


9 

I', 


46  57.24 
35     7.86 


0.88 
0.48 


16.91 

16.83 


;  CORRECTIONS. 

ZENITH  DIST.  ' 

SOUTH,         I  

.'ROM  CIRCLES.!  j^g^^^^g^^^  Refraction 


II 


M 


»/ 


39  44  2.70 '  + 
28  38     0.48,+ 

5i     7  57.95  + 

47  II  58.04 '+ 
49     5  58.48 i+ 

48  41  57.24,+ 
45  23  56.70  + 
45  23  56.70+ 

49  33  58.41  1  + 
51   12     1.41  ;  + 

51  26  I.70.^- 
49  29  5900+ 

52  40  I. 91  + 
10  23  58.22  ;  + 
24  1/   58.25'+ 


I 

4 

4 

2 

I 


33.05 
24.87 
22.46 
44.06 
32.89 

28.94 
0.68 

18.42 
4.27 

48.04 


I    29.72 

1  47.61 

2  3.21 
4  34.30 
4  56.33 


69  II  52.681+  4  55.99 

59  53  53.20 ;+  3  38.83 

312   13  52.60+  4  10.16 

41  43  53.721+  4  42.29 

47     7  50.45   +  4  33.80 


+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 


o  9  50.12  + 
306  3  57.05  + 
5  35  50.25+ 
28  30  .   . 
30  16  .   . 

353  58  .   . I 
9  5  52.22+ 
19  31  54.22  + 

44  53  55.40I+ 
47  II  50.12+ 


3  28.11  + 

4  48.62  — 
4  19.66  + 


47.0 

30.9 
9.9 
0.9 

5.1 

4.3 
57.4 
57  4 

6.3 
10.2 

10.8 
6.1 
1.4.0 
10.5 
25.6 


2  25.5 

I  35-8 
I  i.o 

49.7 
1  0.1 

0.2 
I  16.2 

5.5 


29  29  56.40  + 

69  II  56.38'+ 

59  53  56.621+ 

312  14  .   . , 

41  43  54-25|+ 

47  7  49.88'+ 
o  9  53.10'+ 

306  3  55.701+ 

5  35  49-82!+ 

51  43  51.70+ 

57  23  55.22'+ 

27  55  54.62'+ 

353  57  48.181+ 

48  13  53.90!+ 

59  35  52.351+ 

44  53  58.70+ 

47  II  55.52  + 

29  29  59.30  + 

52  55  51.35;+ 
24  53  55.85  + 


4  1.17 

4  27.53 

5  15.48 
4  46.58 

4  14.35 
4  52.31 
3  33.29 


+ 

+ 
+ 
+ 

+ 
+ 
+ 


9.0 
20.0 
56.0 

1  0.7 

31.8 

2  25.9 

I  35.9 


4  41.47    +       49-8 


4 
3 
4 
4 
3 

4 

3 
5 
5 

4 


33.45 
23.65 

50.59 
20.33 

58.90 

58.36 

53.<>o 

15.72 

8.34 
6. 14 


+  I 
+ 

—  I 

+ 

+  I 

+  1 


5  10.54 
4  46.02 
4  10.99 
4  5.29 
4  48.52 


+ 

+ 
+ 
+ 
+ 


O.I 

0.2 
16.2 

5.5 
10.9 

27.4 
29.7 

5.8 
2.8 

35.3 


55-9 
I     0.6 

31.8 

I    14.2 

26.  T 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.      S. 

21  59   31.82 

22  35  23.24 

22  47     3-95 

22  58   48.73 

23  6  37.81 


M 

a   . 

O   B 


+ 

'+ 


23 

23 
23 


II  34.43 

21    16.12 
21    17.53 


s. 

r  Oj 
v^.05 
3.94 
3.83 
3.84 


-    3.82 


APPARENT 
NORTH-POLAR     S 
DISTANCE. 


(A 

H 


S^ 


23  34  50.74  -  3  79 
23  40  59-59  -  3.77 


o  2  5.12  —  0.17 

o  6  57.47  —  0.14 

17  57  58.47  ♦•  0.07 

18  6  28.26  +  0.07 
18  II  56.59  -  0.59 
18  15  0.06  '+  C.08 
18  28  34.42  +  0.13 


18  32  49.08 

6  42  22.45 

18  45  35.12 

19  40  28.10 

19  44  50.38 

20  37  17.41 

21  7  45.41 


—  0.05 

—  0.55 

—  0.03 

—  O.OI 

1+  o.«  I 

,+  <-.  3 
+  c  02 


21  25  8.92  ■+  0.02 
21  31  16.27  4  0.14 


21  38  12.36 

17  57  58.59 

18  6  28.25 

18  II  57.25 

18  15   O.OI 


+  O.OI 

+  0.20 
+  0.07 
0.46 
0.04 


+ 
+ 


18  28  34.37 

,+ 

0.0<) 

18  32  49-07 

1 

0.04 

6  42  24.30 

+ 

0.84 

iS  45  35-04 

1  __ 

0.09 

20   U    17.69 

1  __ 

O.OI 

20  20  21.01 
20  27  23.67 

20  37  17.43 
20  46  5.13 
20  49  18.87 


21 
21 


25 
31 


8.95 
16.20 


+  0.09 

+    O.OI 

+  0.05 
+  0.10 
+  64.84 

+  0.05 
+  0.07 


21  46  39.51 

22  34  50.55 


+ 


0.06 

3.58 


n 


II 


+   1. 41 


.-  <>•'. 


90  54  44.0 

79  48   17.5 
102   15  51.5  +20.7 

98  21     4.6  +21.2' 
100  13  57.7  +21.9. 

99  50   51.6   +22.2 

96  35  15.9         •    • 

96  35  33.7.       .    .' 

100  43  30.2         .    .  < 

102  21  20.9  +23.9, 

102  35     3.4  +24.3I 
100  39  13.9+24.2 

103  49  40.4  +25.0' 
61  35  4.2  +  2.5' 
75  29  41.4  +   1.2 

12c  25  35.4  +  0.1 

III     5  28.4  +  1.5. 

3  23  23.0  +  1.0 

92  55  46.9  +  2.1 

98  19  45.5  +  2.9 

I 

51    19  39.6  +   1.0 

357  13  50.7  +  1-9' 
56  46  36.6  +  0.4' 


60  16  23.6  +   1.5. 

70  43  3.0  +  3.8 

96     6  28.1   +   3.0 

98  24  4.6+2.7 

80  41  3.8  +  3.0 

120  25  35.8  +  0.4! 

Ill     5  27.0  +  O.I 

92  55  46.7  ^   1.9 


98  19  44.6  + 

51  19  38.2  — 

357  13  51.3  + 

56  46  36.9  + 

102  55  22.7  + 


108  36 

79  6 
45  9 
99  26 

no  47 

96  6 
93  24 

80  41 

104     7 
76     5 


42.2 
39.4 

19-3 
26.2 

550 

26.3 

3.3 

3.3 

32.0 

31-7 


+ 
+ 
+ 


2.1! 

0.2| 

2.7 

O.9I 
1.7, 

1.7' 
2.3 

1.9! 
1.3 


I 
.3, 
•  4 


+ 
+ 


2.6 

2.3' 


+  18.11 


/*<fr  summary  of  the  elements  of  reduction  see  page  3. 


No.    Parallax. 


c .  J- Defective 

Semi-diam.  '  ,1, 

I  Illumination. 


Sum. 


69.5  , 
68.5  I 

68.4  I 
67.8  I 

67.5  i 

76.4 ! 
74.5 1 
71. 1 1 
71. 1 1 
76.0 1 

I 


66.5 
67.0 

66.2 
66.3 

65.8 

74.8 

72.3 
69.6 

69.0 

74.0 


22, 45.  Three  bisections. 


1 

t     II 

t           n 

ZENITH-POINT  CORK. 

7 
8 

9 

-  0.7 
1-         0.7 

-  17.1 

+        8.9 
8.9 

•          • 

No.    I  to  15     +  60.24 
No.  16  to  31     +  60.10 
No.  32  to  50    +  60.15 

45 

1 

-46  30.1 

1 

-  14  45-3 

I  . 


II 


O  I  It 


+ 


8.2 


0.0 


—  9.6 

■         • 

-  I  I  15-3 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

Aug.2r 
E. 


I      S. 


27 


28 


E. 


.•  I 


B 


OBJECT. 


^   .       MKAN 
g      THREAD. 


CORRECTIONS. 


Inst.         Clock. 


1  B.  A.  C.  793i> 

2  B.  A.  C.  7931* 

3  74  Aquarii  . 

4  A^  Aquarii  . 

5  Weisse  76    . 

6  rl^  Aquaiii  . 

7  '      Mars  I,  C.    . 

8  Mars  II  .     . 

9  B.  A.  C.  8239 

10  B.  A.  C.  8266 

11  I       B.  A.C.  8285 

12  Weisse  98s 

13  o)   Piscium  . 

14  a    Andromedae 

15  y    Pegasi     . 

16  6  Ursae  Minoris 

17  I    Aquilae   . 

18  a    Lyrac . 

19  SI  Cephei.s.  p. 

20  i&   Lyrae . 

21  C    Aquilx    . 

22  a    Sagittarii 

23  6    Aquilae    . 

24  a3  Capricorni 

25  ir  Capricorni 

26  e    Delphini 

27  a   Cygni 

28  //   Aquarii.. 

29  V    Cygni 

30  61' Cygni 

31  I    Pegasi     . 

32  74  Aquarii   . 

33  A'  Aquarii   . 

34  Weisse  76 

35  V^  Aquarii   . 


No. 


3 

7 

13 
16 

23 
26 

32 

43 
44 


36 

37 
3S 

39 
40 

41 
42 

I  44 
45 

46 

47 
48 

49 
50 


Barom. 


6 

5 
9 
9 
9 

9 
6 

5 
9 
9 

9 
9 
9 
9 
9 

5 
9 

9 

8 

9 

9 
9 
9 

9 

3 

6 
7 
9 
9 
9 

9 
9 
9 
9 
9 


m.     s. 

38  52.15 

38  52.39 
47  21.82 

59    6.44 

6  55.64 

II   52.19 

23  5.47- 

23  7.30 

35  8.49 

41  17.30 

44  15.28 

49  48.14 

53  20.76 

2  22.33 

7  »4.94 


s. 
-+-  0.03 
-h  0.03 

—  0.86 

—  0.81 

—  0.84 

0.83 
0.84 
0.84 
0.87 
0.87 

0.84 
0.89 

0.59 
0.22 

0.47 


II  54.70  -+-16. 
28  51.26'—  o, 

4.93    -H   O. 
5.21    —22 


1.68 

.75  - 

MI  — 

.14  - 

45  51.27  -  0.03  - 


33 
43 


0  5  13  — 

10  47.38  — 

19  38.01  — 

11  34.84  - 

20  38.06  — 

27  40.24  — 

37  33.25  + 

46  22.11   — 

52  54.41   + 

1  42.54  + 

16  43.83  — 

47  21.19  - 
59     5.86  - 

6  54-98  — 
II  51.59  - 


o 
o 
o 
o 
o 


.41  I' 

.91  ; 

.58  . 
.82 

.91  i 


y 

6 


Mars  I,  C. 
Mars  II  . 
B.  A.  C.  8239 
B.  A.  C.  8266 
B.  A.  C,  8285 

Weisse  985  . 
Andromeda; 
Pegasi     .     . 
Aquilx   . 
Aquilae    . 


6      18     I. 18 

5  :   18     3.04 

9  '  35     7.93 
9     41   16. 88 

9     44   14.81 


6 

9 
9 
9 
9 


49  47.65 
2  21.77 

7  14.37 
19  3S.20, 

30  37301 


0.47 
0.29 

0.77  I 
0.15  I 

0.08 

I 

0.33 
0.83 

0.77 

0.80 

0.79 

0.82 
0.82 
0.83 
0.83 
0.81 

0.86 
0.17 

0.43 
0.59 
0.73 


7 


Aquilx    ...  9 

Ursx  Minoris  .  5 

B.  A.C.  6905  (R.)  . 

B.A.  C.  6905      .  . 

O.  Arg.  S.  20345  9 


40  44.82  I—  0.47 
46  27.24  +54.47 


s. 
16.83 
16.83 
16.82 
16.82 
16.81 

16.81 
16.81 
16.81 
16.80 
16.80 

16.80 
16.79 
1686 
16.72 
16.79 

16.16 
16.21 
16  01 
16.16 
16.16 

16.15 
16.27 
16.19 
16.28 
16.20 

16.06 
16.18 
16.25 
16.16 
16.11 

16.13 

16.14 
16.14 
16.14 
16  14 

16.14 
16.14 
16.13 
16.13 
16.13 

16.13 

16.15 
16.38 
16.45 

16.27 

16.36 


ZENITH  DIST. 
SOUTH, 


CORRECTIONS. 


FROM  CIRCLES,  inj-jrument.  Refraction. 


8  49.32  —  0.85  I—   16.36 


II 


n 


359  59  53.50.+ 

359  59  53.50  + 

51     7  52.72  + 

47  II  50.61  ■  + 

49     5  56.15   + 

48  41  59.99  + 

49  47  49.88  + 
49  48  .      .  , 
51   II  54.381+ 
51  25  52.48  + 


4 
4 


13.14 
14.66 

28.38 

52.61 

34.41 


1  26.12 

2  59.61 

•  •  • 

I    55.59 
I    40.45 


49   29   55.00    +    I  51.62 

52   40     0.50+2  4.98 

32  37  53.82  +  3  49-58 

10  23  53.18  +  4  37.34 

24  17  49- 15  +  5  5.92 


+ 
+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 
+ 
+ 
+ 
+ 


I 
I 
I 

I 
I 

I 
I 

z 
I 


312  13  51.70  + 

47  7  57.62  + 
o  9  58.38  + 

306  3  59.15  + 
5  35  56.78  + 

25  7  51.75  -4- 
57  57  53.82  + 
35  55  57.60,+ 
51  43  58.50  + 
57  23  57.72  + 

27  55  55.38  + 
353  57  55.25  H- 

48  13  55.58  + 
358  7  52.02  + 

o  40  0.42  + 


4  11.07 

4  24.97 

3  17.24 

4  46.05 
4  12.65 


I 
I 


4 
4 
4 
3 
4 

3 
5 
5 
3 
4 


19  32 

51  7 

47  II 
49  5 

48  42 


58.00 

57.85 

57.85 

0.82 


+ 

+  I 
+ 
+  I 


21.27 
30.29 
40.52 

52.37 
56.25 

52.17 
6.13 

7.45 

55.59 
36.19 


23.99 
45." 
33.97 
25.83 


+ 
+ 
—  I 

'  + 


+ 

+  I 
+ 

+  I 
+  I 


+  I 


+ 
+ 
+ 
+ 


I 
I 
I 
I 


0.1 
0.1 
9.6 
0.6 
4.8 

4.0 
6.6 

■    • 

9-9 
10.5 

5.8 

13.7 
36.1 
10.4 

25.5 

0.9 

0.0 

0.2 

16.0 

5.5 

26.2 
29.1 
40.5 
10.8 

27.3 

29.7 

5.8 

2.7 
1.8 

0.7 


9.6 

0.7 
4.8 

4.0 


50  20  5.51  +  I  50.69  +  I  7.8 

50  20  .  .  ...      .  . 

51  II  55.80  +  I  55.74  + 
51  25  57.08  +  I  36.21  + 
49  29  59.32  +  I  48.34  + 


9.9 
10.5 

5.8 


52  40  2.52  ;  + 
10  23  55.10  + 
24  17  49.65  + 
35  55  51.32  + 
46  5  50.48  + 

28  29  56.28  '  + 
309  53  52.65  1+ 
205  29  54.00  + 
334  21  51.95  + 

53  57  50.55  + 


2  3.61 

4  34.54 

5  5.41 
4  46.55 
4  45  25 

4  11.87 
4  32.48 
4  51.61 

3  24.53 
3  41.04 


+ 

+ 
+ 
+ 


+ 


—   I 


+   I 


13.7 
10.4 

25.5 
40.2 

57.7 

30.2 
6.1 
26.6 
26.6 
16.3 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.    s. 
22  38  35.35 
22  38  35  59 
22  47    4.14 

22  58  48.81 

23  6  37.99 

23  II  34.55 

23  32  47.82 
23  22  49.65 

23  34  50.82 
23  40  59  63 

23  43  57.64 
23  49  30.46 


8. 

-  3.40 

-  3-40 

-  3.98 
I-    3.87 

-  3.89 

-  3.87 


APPARENT 

NORTH-POLAR 

DISTANCE. 


a: 

S 

o  : 

5* 

(3   » 

%  I- 

0C 


.      . 


3- 84 

3.82 

3.78 

3.81 

23  53    3.38  i+  0.07 

0.04 
o.oi 

0.57 

0.13 

0.f2 

0.96 
0.04 


O 

o 


2      5.32 

6  57.68 


18  II  55.22 

18  28  34.35 

18  32  48.88 

6  42  26.91 

18  45  35.08 

18  59  48.55 

19  10  30.30 

19  19  2f.26 

20  II  17.85 
20  20  ao.98 

20  27  23.60 
20  37  17.37 
20  46    5.17 

20  52  38.39 

21  I  26.45 

21  16  27.34 

22  47    4.22 

22  58  48.95 

23  6  37.94 
23  II  34.66 

23  17  44.22 
23  17  46.08 

23  34  50.97 
23  40  59-92 
23  43  57.87 

23  49  30.66 

o    2     5.47 

o    6  57.83 

19  19  21.34 

19  30  30.20 


.+ 
'  + 

+ 
+ 


;+  0.09 

+  0.13 
0.09 

0.17 
0.07 


+ 
+ 
'+ 


+ 
+ 

f 

+ 


0.05 
0.05 
0.15 
0.03 
0.07 

0.09 
4.04 
3.95 
3.97 
3.95 


! 

+ 
.+ 

:+ 


3-93 
3.92 
3.88 

3.91 
0.00 

0.04 

0.08 

O.I3 


19  40  37.99    ~~  0.06 
19  47     5.35    —  0.41 


30    8  33.11    -  4.03 


51  10  27.9  +15 
51   10  29.5  V15 

102  15  51.8  +20 
98  21     5.1    +21 

100  13  56.6    +22 


99  50  51.3 
100  58  17. -^ 


+22 


102  21  21. 1    +24 
102  35     4.6   +24 


100  39  13.6 

103  49  40.4 

83  48  40.7 

61  35     2.1 

75  29  41.8 


+  24 
+  25 
-  0 
+  I 
+  2, 


3  23 

98  19 

51   19 

357  13 

56  46 

76  19 
109  10 

87     7 
I03   55 

108   36 


23.1 
43.8 

37-0 

50.4 
36.1 

0.4 
14.4 
39.8 
22.9 

42.5 


+ 
+ 


I 


2, 

I. 
0. 

2. 
I. 

y 

5. 


+ 

+  J. 

+  2. 

+  I. 


79  6  3S.5  1+  2. 

45  9  l6.8  +  I. 

99  26  36.9   +  2. 

49  i8    7-0  i+  3. 

51  50  58.5  +  0- 


I03    15   52.8  +21. 

98  31      4.8  +21. 
100   13   57.8  +22. 

99  50  51.8  +22. 

Id    39  25.2 


I03   31    22.7    +24. 

103  35    5.0  ;+24. 

100  39  14.7    +24. 


103  49  41. I 
61    35      1.2 


+25. 
+  I. 


75  39  41.8  +  3. 
»7  7  39.3  +  «• 
97  17  54.6  '+  3- 


79  40  59.6 

r     3  40.2 

35  31     9.0 

35  31  II. I 

105    9    9.1 


+  2. 

1+  I. 

+  IJ. 

+13- 
+  6, 


At. 
Ther. 


I 


in. 


30.08 

72.0 

30.08 

71.0 

30.07 

70.0 

30.23 

79.9 

30.24 

76.9 

30.24 

76.8 

30.27 

73.8 

30.26 

72.3 

30.21 

80.0 

Ex. 
Ther. 


/'or  summary  of  the  elements  of  reduction  see  page  3. 


No.    Parallax. !  Semi-diam. 


#• 


u 


70.0 
69.0 
69.0 

78.3 
75.8 
75.6 
72.7 

71.6 

79.0 


ZENITH-POINT  CORR. 

47,  Three  bisections.    No.    i  to  15    +60.15 
3. 4.  S.  6,  7,  9. 10,  II.  Four  bisections.      No.  16  to  43    +60.76 

No.  44  to  50    +  60.31 


7 
36 


—  17.4 

-  17.9 


Defective 
lUumiiialion. 


Sum. 


tt 


+        0.0 
—        0.0 


17.- 
I7J 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


63 


1 

' 

1 

'          1 

M                1 

s    . 

'  rs .  1 

, 

1 

CORRECTIONS.       I 

CORRECTION.S.         1 

0  e 

'  8g 

LTE        g- 

oS 

MEAN- 
THREAD.  ' 

1 

m.      5. 

ZENITH  DIST. 

APPARENT 

2-2 

•-5 

s. 

APPARENT      t     9  -S 

S'R.        1 
2; 

OBJECT. 

1 

i 

nst. 

S. 

1 
Clock. 

s. 

SOUTH,           -    - 
FROM  CIRCLES.  .„, 

in: 

itrumcnt.  Refraction. 

in                       1             II 

RIGHT 
ASCENSION. 

h.  m.    s. 

NORTH-I 
DISTAF 

•        * 

>olar:  :S  g 

«CE.      1    §1 

77. 

0      »       »• 

1 

99           1                    99 

i 

g.  28     I        0.  Arg.  S.  2039a 

f   9 

12  30.01  — 

0.84 

-  16.35 

53  27  49.15  + 

4   52.01     + 

1   15.0 

20  12  12.82 

—  4.02 

104  40  17.4  ,+  6.8 

£.          2        Lalande  39140  . 

9 

16  54.62  — 

0.84 

-   16.35 

53  27  49  15  + 

3  25.63    + 

1    14. 9 

20  16  37.43 

-  4.04 

104  38  50.9  1+  7.3 

3       Lalande  39247  . 

9 

19  3t.33  - 

0.86 

-  16.35 

54    9  55.35   4- 

5     4.41    + 

1    17.0 

20  19  14.12 

—  4.06 

105  22  38.0  1+  7.4 

4        Lalande  39486  . 

9 

25  23.171- 

0.84 

-  16.35 

52  59  55.45   + 

3  43. 5*    + 

I   13.7 

20  25     5.98 

-  4.04 

104  II  13.9  ,+  8.2 

S        Lalande  39671' . 

.  6 

29  45  721- 

0.86 

-  16.35 

54  31  54.50  + 

*  1940    -+- 

I    18.0 

20  29  28.51 

—  4.10 

105  43  53.1    +  8.4 

6        Lalande  39671". 

5 

29  45.82  - 

0.86 

-   16.35 

54  31   54.50  + 

4  16.56    + 

I  id.o 

20  29  28.61 

-  4   10 

105  43  50.3    +  8.4 

7   c    Aquarii  (r  ) .     . 

. 

•          •          • 

«              • 

1 

•           • 

132  37  50.35  + 

5  27.69    - 

I    0.2 

■          •          •          • 

•          • 

98  24     3.4    +   1.9 

8   ^    Aquarii  . 

• 

■           •           • 

•              • 

•           • 

47  II  50.58  + 

4  50.93    + 

I    0.2 

«          •          •          • 

•          • 

98  24     2.9  1+   1.4 

9        Tr.  Zones  20s,  40  9 

17     5.26  - 

0.87 

—   16.32 

54  21   55.18  + 

4     5.97    + 

1  17.8 

22  16  48.07 

-  4.17 

105  33  40.2  I+18.6 

10       Tr.  Zones  204, 1 : 

r  9 

19  44-671- 

0.87 

'—  16.32 

54  21   55.18  + 

4  40.56    + 

I  17.8 

22  19  27.48 

-  4.17 

105  34  14.7    +18.9 

1                   ! 

11        PiauiXXII.ToS  9 

22  47.32  — 

I. .19 

-  16.32 

83     3  52.65+ 

5     1. 81.   - 

10.8 

22  22  29.61 

-  5.30 

134  22   26.5    I+I7.5 

12        Weis5e(2)698  . 

9 

31       56     28;+ 

0.21 

—   16.32 

355  49  52.62+ 

5  47. 7»'   - 

4.0 

22  31  40.17 

-  3.43 

47     1  57.5    +17  0 

13        Wcissc(2)7i5  . 

8 

32      24.96      + 

0.21 

1-   16.31 

355  49  52.62  + 

4     8.66    - 

,4.0 

22  32     8.86 

-  3.44 

47     0  18.5    +16.7 

14        B,  AC.  7931*    . 

,.  6 

38      51.87      + 

0.09 

.—  16.31 

359  59  56.20  + 

4     9.54    + 

0.1 

22  38  35.65 

-  3.46 

51   10  27.0  1  +  17.4 

15         B  A.  C.793I*    . 

5 

38  52.11   -H 

1 

0.09 

-   16.31 

359  59  56.20  + 

4     9.33    -H 

0. 1 

22  38  35.89 

-  3.46 

51   10  26.8    +17.4 

16   74  Aquarii  .     .     . 

,  9 

1 

47  21.38  - 

0.82 

—   16.31 

51     7  50.78  + 

30.87    + 

I    9.1 

22  47     4.25 

-  4.05 

102    15    51.9    +21.1 

17   4*  Aquarii  .     .     . 

9 

59    6.041- 

0.76 

-  16.31 

47  II  51.54  + 

1   52.55    + 

I    0.2 

22  58  48.97 

-  3.96 

98   21      5.5    i  +  21.8 

18        Weisse76    .     . 

9 

6  55.14  - 

0.80 

—   16.31 

49     5  53  31   + 

38.64    + 

1    4.3 

23    6  38.03 

-  3.98 

100  13  57.5    +22.4 

19   ^^  Aquarii  . 

9 

11  51.73- 

0.79 

1—  16.30 

48  41  51.12  + 

I  35.74    -H 

1    3.4 

23  11  34.64 

-  3.96 

99  50  51.5    4-22.8 

20        Mars  I.e.     .     . 

6 

17    4.031- 

0.82 

—  16.30 

50  23  53.01   + 

3  14.46    + 

1    7.5 

23    16   46. QI 

•          • 

101  34  36.1 

21        Mars  II  .     .     . 

5 

17     5.90,- 

0.82 

—   16.30 

50  24     .      . 

•           •           • 

■          • 

23  16  48.78 

•          • 

•      .     .   '       .    • 

22        R  A.  C.  8239     • 

9 

35     8.03'- 

0.83 

'—  16.30 

51   If  4970  + 

2      1.77     + 

1    9.4 

23  34  50.90 

-  3.95 

102   21    22.1    ,  +  24.4 

23        B  A.  C.  8266     . 

.    9 

41   16.96  — 

0.33 

!—     16.30 

51  25  52.95  + 

I    40.88     + 

1  10. 0 

23  40  59  83 

-  3.93 

102   35      5.0     +24.8 

24        B.  A.  C.  S285 

9 

44  M.93i- 

0.80 

;—    16.29 

49  29  55.42  + 

I    52.21     + 

1    5.4 

23  43  57.84 

-  3.89 

100  39    14.2     +24.8 

25        Weisse  985  .     . 

9 

49  47.79  - 

0.85 

—    16. 2Q 

1 

52  39  58. 68  + 

2      7.61     + 

I  13.2 

23  49  30.65 

-  3.92 

103  49  40.7  >25.4 

26  w   Piscium .     .     , 

.'■  9 

53  20.30  — 

0.55 

-  16.31 

32  37  51.00  + 

3  53.56    4- 

35.9 

23  53     3.46 

+  0.02 

83  48  41.7  i+  1.9 

27  A    Andromeds 

.    9 

.     2  21.94 .-- 

0.16 

;-  16.26 

10  23  52.60  + 

4  36.82    + 

10.3 

0    2     5.49 

0.00 

61  35    0.9  ,+   1.7 

28   y    Pegasi    .     .     . 

.    9 

7  14.53  - 

0.42 

-  16.30 

24  17  49- 70  + 

5     5.07  ■  + 

25.3 

0    6  57.82 

+  0.02 

75  29  41.3    +  3.0 

30    29  ^3  Lyrae.     .     .     , 

9 

45  51.12  - 

O.OI 

-  16.08 

5  35  48.30  + 

4  19.70    + 

5  5 

18  45  35.05 

+  0.06 

56  46  34.7  1+  0.1 

30  C    AquilaD    .     .     , 

.    9 

0     ;.88  — 

0.35 

-  16.00 

1 

25     7  43.70  + 

4  27.26    + 

26.0 

18  59  48.47 

+  0.05 

76  18  58.2    +   1.5 

1             I 

31   d  Sagittarii      .     . 

.    9 

10  47.10  — 

0.78 

-  16.15 

57  57  46.50  + 

4  37.78    + 

I  28.3 

19  10  30.25 

+    O.Il 

1 
109  10  13.8    +  5.0: 

32   6   Aquilas   .     .     . 

.    9 

19  37. 7«.- 

0.49 

1-  16.08 

35  55  50.55  + 

4  47.36    + 

40.2 

19  19  21.22 

+  0.08 

87  7  39.3 :+  2.1; 

33   -^   AquilsB  .     .     . 

.    9 

40  44.48  - 

0.40 

1-  16.02 

28  29  54.45.+ 

4  12.26    + 

30.1 

19  40  28.01 

—  0.02 

79    40    58.0     +     1.2: 

34   A    Vnm  Minoris 

■    5 

,  46  31.28   4-48.22 

-  16.07 

309  54     .      . 

... 

•           • 

19  47     3.43 

-  0.44 

1 

•            •            •            •                       •        •     ■ 

35   a    Cygni      .     . 

.    8 

37  33.29  + 

0.24 

-  16.20 

353  57  46.30   ¥ 

5  14.92    - 

5.8 

20  37  17.44 

+  0.15 

45     9  16.6  '+   1.7' 

1                          1 

36  fi    Aqunrii  .     . 

.    9. 

46  22.01   — 

0.67 

-  16  26 

48  13  50.58  + 

5  12.58    + 

I     2.2 

20  46     5.25 

+  0.24 

99  26  26.6   +  2.1  ' 

37  V    Cvgni      .     . 

38  6i^C:ygni     .     . 

-    9 

1  52  54.28.+ 

O.I  I 

—  16.09 

358     7  46.90+ 

3  58.90    - 

1.7 

20     5  38.30 

—  0.04 

49  18     5-3    ■»■  2.5I 

.    9 

I  42.47  + 

0.05 

-  16.02 

0  39  54.82+ 

4  41.15    -H 

0.7 

21     I  26.43 

—  0.08 

51  50  57.9    +  0.5 

39  C    L'ygni      .     . 

■    9 

8     1.50- 

0.13 

-  15.97 

9     5  49.08  + 

4     1.22.   + 

9.0 

21     7  45.28 

—  0.09 

60  16  20.5    +  0.8 

40   I    Pegasi    .     . 

.    9 

16  43.74  - 

0.30 

-  16.08 

19  31   50.68  + 

4  27.79    -H 

19.8 

21    16   27.35 

—  0.07 

70  42  59.5    +  2.3 

pt.  T    41   «    Aquils   .     . 

.    9 

1 
■  30  36.80,— 

0.79 

-  15.93 

46     7  17  65   + 

3  17.88    + 

57.4 

19  30  20.15 

+    O.II 

97  17  54.1    +  3.0 

F.        43   y    Aquilas   .     . 

.    8 

40  44.36- 

0.52 

-  15.79 

28  30     .      . 

•           •            ■ 

■           • 

19  40  27.98 

—  0.04 

•          •           •           •                    •       • 

43   a   Aquil»   .     . 

.    9 

45    6.72'- 

0.55 

1-  15.85 

30  16     .      . 

•           •            • 

•           • 

19  44  50.31 

+  0.03 

•                     •                     •                     B                                      •             •        • 

44   A    Ursae  Minoris 

.    I 

46  22.83  1  +  54. 3* 

,-  15.86 

309  54     .      . 

•            •           • 

•           ■ 

19  47     1.31 

—  0.40 

1 
•                    •                     ■                     •            ■                           •             « 

45   61*  Cygni     .     . 

>    9 

-•     I  42.26  + 

0.07 

-  15.84 

0  40    0.40+ 

4  35.12    + 

0.7 

31       I    26.47 

—  0.03 

51     50     57.4     .+     0.5 

46  a   Cephei    .     . 

•    9 

15  56.36  + 

1. 13 

-  15.86 

336  45  57.40  + 

3  56.93    - 

23.7 

21    15   41.63 

+  o.io 

27  55  51.8    —  0.1 

47  0  Cephei    .     . 

■    7 

27  21.06'+ 

2.00 

1-  15.86 

328  48     .      . 

•            • 

•           ■ 

21    27      7.20 

+  0.23 

•           •          •           •                    •       • 

48   f   Aquarii  .     . 

.    7 

31  32.87 1— 

0.81 

-  15.83 

47  11   57.30  + 

4  43.04  ,+ 

I     0.0 

21    31    16.20 

+  0.03 

98  24     1.5+0.2 

49  fi  Capricorni  . 

.    9 

46  56.281— 

0.89 

-  15.89 

52  55  58.32  + 

4     0.31    + 

I   13.6 

21   46   39.53 

+  0.03 

104     7  33.4    +  3.8 

50  a   Aquarii  . 

. 

.   9 

1 

:  59  48.43- 

0.69 

f  the  el 

-  15.90 

1 

39  43  55.25  + 

3  41.17    -H 
No. 

46.2 

21    59   31.88 

+  0.06 

Deft 
^'    Ilium 

90  54 

ective 
ination. 

43.8     +    2.5 

1.  Bliroin. 

Ac.   '   Ex. 

Ther,  ■  Ther. 

* 

Far  simtmary  oj 

intents  of  reduction  see  paf^e  3. 

Parallax.     Scmi-dian 

Sum. 

i 

in. 
30.17 

•          • 

76.0       75.0   : 

20 

II               t      II 
-     17.9 

1 

1 

n                            1           II 
0.0              —             17.9 

30.14 

75.0       73.5 

1 

1      30.07 

75.5  1  7«-5  : 

ZENITH-I'OINT  CORK. 

1 

»  .    30.06 

76.5  i  75. a  i 

It 

1 

'    19.89 

76.0     74-4 

14. 49.  One  bisection.                  No.   i  to  28    +60.21 

1       29.S4 

75.0     7»-o  1  16, 

«7. 

'^•"•iFour 
15. 28.  J 

bisections.              No.  29  to  40    +59.94 

1 

.■ 

a3. 

34.  i 

Mo.  41  to  50     +  60.74 

i 

1 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORBECTIOKS. 


a  ;  64  Aquarii  .     . 
31  7oAquarii   ,      . 

4  74  Aquadi   .      . 

5  I       B.  A.  C.  8004 


II         B.  A.C.  Sail 
ID         B.  A.C.B366 

13  1    Andromedx 

N  >-   Pegasi    .     . 

IS  a  Ceti   .      .      . 

1 16    y    Aquilx     . 
Ii7,<i    Aquilie    .      . 
18.  A    UrsK  Minor[s 
I  ig   a'  Capticomi   . 
'30  c     Delphini       . 

■fli    a   Cygni  .  . 

H,v    Cygni  .  . 

■S3j6i'Cjgni  .  , 

aj    C    Cygni  .  . 

'  as    a    Ce|>hei  ,  . 

I  a6  ,  n   Aquarii  . 
1 37  <  64  Aquatii  .     . 

aS   70  Aquarii   .      . 

39   74  Aquarii  .      . 
:  30        B.  A.  C.  8004 


37  B.  A.C.  8199 

38  B.  A.  C.  Baai 

39  B.A.C.  8a66 

40  a  Andromedx 

'  41    )•  Pegasi     .      . 

4  143  V  Sagillarii 

,43!''  Aquilic    .      . 

144   K  Aquiln;    . 

45    >  Aquilx    .      . 

,471 A  UrssB  Minoris 

48   r  Aquilie   .      , 

149   f  Aquarii   ,     . 

50  (  Pegasi    .      . 


45  6.5a  '—  0.49 

46  17.60  +57.04  .• 
11  3-l-4a|-  0-84  I 
37  39-81    -  0.45 


58  57.93  1-  0.39  I. 
10  53.83!-  0.84  . 
10  54.7a  -  0.84  ■ 
17  17.60  -  0.76  - 
17   18.90  -   0.76    - 

21  33.97  -  0.87    . 


10  46.83  -  i.ai 
19  37-3* j-  0-78 

30  3653  I-  0.97 
40  44"7,-   0.63 

45  &-39|-  0-&7 

46  6.7o'  +  65.S4 
58  37.47'-  0.70 

31  33.79  -  0-99 

33  aS.ja,—  0.6s 


IS. 84 

15-83 
'5-83 
'S-83 
15.83 


-  15.81 

-  15.84 

-  1.80 


-  15.63 

-  15.63 

-  15.65 

-  15-73 

-  13.77 

-  15.73 

-  1S-7J 

-  15-74 

-  lS-74 

-  15.74 

-  '5  74 

-  15-74 

-  lS-74 

-  15-74 

-  15-74 

-  'S-7S 

-  15-75 

-  15  75 

-  15.69 

-  15.77 

-  15.50 

-  15.38 

-  15.51 

-  15.53 

-  15.44 

-  TS.48 

-  15.45 

'  i5.sa 

-  15.49 


18  1 

58.58'  + 

49  3<: 

3.10.+ 

51     7  56.001  + 

53  33 

S7-os!  + 

54-73  i-t- 

50  43 

50  44 

53    37 

55-53  + 

Sf     3 

54-58   + 

S3  35 

59-81  ■-<- 

51  35 

1033 

54.98!  + 

34  17 

55 -g*  + 

S7  as 

aB  30 

3-35  1  + 

30  15 

59-73l■^ 

309  S4 

i.ao  -^ 

5'   44 

37   56 

i.98i+ 

353  58 

4. as  + 

358     7 

56.45  + 

0  4a 

33646 

39  44 

3-98;t 

49  30 

SO    4 

5»     7 

59-64!  + 

S3  33 

59-64  + 

34  IS 

51.70,+ 

50  53  59- OS    + 

SO  S4 

45   5' 

59-08  + 

45   51 

59-08  + 

53   37 

Sr     3 

59-8J  + 

53  36 

1-9;  + 

51  as 

59-84   + 

10  34 

1.38  + 

SP.ao  ^■ 

S7  SS 

35  56 

46     6 

3830 

30  16 

309  54 

31   53 

No. 

Barom. 

Al. 
Ther. 

Ex. 
Ther. 

f  n-dMthn  1,-e  pagt  3. 

7 

39.  ea 

39. Sa 
39-83 

73.0 

73.0 
73.6 

70,3 

16 
a6 
37 

13 

30.05 
30.06 
30.07 
30.06 

63.5 
61.4 

593 

S7.6 

37.  One  bisection. 
18.  Four  bisections. 

No.    1  to  14      +      6 
No.  16  to  41     +      6 

19 

30.07 

59-0 

57-0 

4« 

30.0s 

58.6 

56.  s 

/ 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE* 


65 


10 


12 


1^ 


iS 


21 


tMRKKCI  luNS. 


C 

•5 


«iBJK(l. 


TllKKAD. 


1  u  Capricorn i  . 

2  a  Aquarii  . 

3  ^  Aquarii   . 

4  ~  Aquarii   . 

5  •;  Ur>9B  Major  is 

6  B.  A.r.  4340 

7  12  Canum  Vtrnat. 
b  Polaris,  s.  i*. 

y  ■  Venus.  N.    . 

10   ,.  V  irginis 


1 1 

12 

13 
14 

<5 


y 

>. 


Ursae  Majoris 
Aquilsc    . 
Aquiln;    . 
Ursae  Mi  nor  is 
Aquarii  . 


16  V    Aquarii 

17  1  Aquarii 
10  (14  Aquaiii 
iq  70  Aquarii 
20  74  Aquarii 


21  B.  A.r.  8004 

22  Mars  C. 

2S  Satuin.  N.    . 

24  Saturn,  S. 

25  )  Aquiiac    . 

26  A  Vtstc  Minoris 

27  r  .Aquilsc    . 

23  fi"'  Capricorn!    . 
20  a  Cygiii 

30  M  Aquarii   . 

31  r  Cygni 

32  hi'  Cyxni 

33  Moun  I,  S.    . 

34  fi  Capricorni  . 

35  n  Aqu;!rii   . 


3b 
37 
3^ 
39 
4« 

4i 
42 

43 
i| 
46 


y 

I! 
>. 


9 
9 
9 
9 


m.     s. 
46  5f).22 
59  48.26 
10  ^1.12 


Insi. 


s. 

1 .  10 
0.85 

"•99 
0.S2 


Clock. 


.♦;. 


15.61 
15.56 
15.53 
15.51 


q  30  3S.f;()  —  O.So 
9  40  46. 16  —  0.50 
5      46     7.2S   +51^  95 


Sn     _ 


17.91 

-  17.75 

-  17.83 


y      40  46.77   -  0.56    —  18.38 


Aquil»f    . 
.\quil»r    . 
Ursse  Minons 
O.  Arif.  S.  203  )5 

i  ).  A  fg.  S.  203q2 

Lalantle  39140  . 
Lalandc  39247  . 
Lalande  3>)A^(>  . 
Lalande  39671* . 
Lalande  39671* . 


3  45  56.20  4-63.90 

9  58  30.07  —  0.(»2 

9  1  I  36.93  —  I  .00 

9  37  35. "7  +  "38 

9  46  24 . 20  —  O  93 

9  52  56.31  +  "  22 

S  1  44.52  -f-  "  12 

9  21  I9.ftg  —    1 . 1 1 

9  46  5fi.5»8   —    1 .04 

9  59  5'  •*''    -   "78 

9  40  47.28  —  0.83 

9  -iS  9-49   —  "-^7 

5  45  47.5'>  -t(>i).A4 
9  8  51.99  -  1.37 
9  12  32.6a   —    I .36 

9  16  57.29  —    I .36 

<)  «9  33  <)i  -    '   3S 

9  25  1:5.79  -    '35 

6  29  4S.3S  -  1.39 
5  29  48.50  +    1.38 


46  V    Aquarii 

47  *'    Cyifni 
4^  61*  CyKiii 

49  61'f'ygni 

50  :    Cygni 


.      .    9 

46    24.67    -     1.24 

9 

52    56.63    +     0.04 

.    9 

1  -44.  "6    -    0.05 

1                m            m 

•     9 

•               •               •                        ■              • 

b     4.0^)    -    0.34 

-  18.14 

-  18.30 

-  18.38 

-  18.42 

-  18.37 

-  18.39 

-  18.33 

-  18.40 

-  18.37 

-  18.46 

-  18.66 

-  18.55 

-  IJi    59 

-  1S.59 

-  18.59 

-  1S.59 

-  '8.50 

-  J  8. 59 

-  18.59 

-  1 8. 59 

-  18.70 

-  18.58 

-  18.54 

-  18.51 


ZK.MTII   lUsr. 

son  II, 

FROM  flRCI.FS 


CORRKCriON.S. 


Insiiiiincni.  Rcfiacdon 


52 

5^> 

3') 

44 

47 

12 

3-^ 

4 

3^' 

24 

11.42    +■   5     8.42    —       24.3 


34 

359 

3"7 

47 

3» 


43 
49 
29 

I 

45 


5 1 .  6S 
56. iS 

57-55 
55.6b 

53.95 


-I- 


4 
4 

4 
4 
5 


3.^>o 
5o.f>i 
1  f .  70 

35.39 
12.81 


+ 


—   I 


4- 


38.6 

O.  I 

12.0 

59.^ 
44.6 


4   17.60    —        10.8 


348  53  55-88  + 
46     6      .      .  .      .  .    . 

28   30      .      .  .      . 

3^9  54      •      .  •      • 

39  43  57- 18  -H   3  35-4<J    +       46-7 


38  3 

39  33 
49  29 
5^^  3 
5'      7 


47.12 
52. 82 
53-48 

51.38 
4S.79 


f 

f 
-1- 


3 

3 

2 


33.91 
42.28 

21  77 
36.56 
32 .  oc^ 


-I- 


44. c 

4f).4 

5.6 

6.9 

0.8 


52  33  47.45    r  2     4.01  4-  I    13.2 

51    33  48.70  -h  I    57-"5  +  '    10.6 

46   13  49.65   +  5     9.00  +  58.6 

46   13  49- ^>5    +  5  24  83  ■+-  58.6 

28  29  58.90    -I-  4     4-73+  3'-' 

309  54     .      -  •      •  •      • 

3'    5»    55.55   +  5     O.S9  +  35. <> 

51  43  47.<;o   +  3  59^>o  +  >    "-'•^ 
353  57  55.<'5    +  5     0.98  —  6.0 

4b   13  44. 3«J  4-  5   '5-43  +  »     4.3 

358     7  48.75   +  3  53.12  -  1.8 

u  39  54.48   4-  4  3^.«7  +  0-7 

56  3 »    53-95    "H  5     1.84  +  I   2<>.0 

52  55  52.78    ■>■  4     0.57  4-  1    16.1 

39  43  52.35    +  3  40.f>7  -r  47-8 

28  30  .   .  .   . 

30  16  .   .  .   .  .  . 

301^  54   .   . 

53  57  5^-35  -»-  3  32.^»2  +  1  18.9 
53  27  52.62  +  4  46.56  -h  I  17.6 

53  27  52.62   -I-  3   19.31  -^  1    17.5 

54  9  54.52  -r  5  392  +  1  19  <> 
52  59  5<>.75  f  3  3'>  79  4  1  '^>.  ' 
54  3'  f5-95  <-  4  1 7  •'><.>  +  '  20.7 
54  3'    55  9?    ^-  4    '2.89  -f  i   20. 7 


7.^>5     4145 


'^3.60     — 


4S   13  5.2. Sb  -I-  5 

358     7  47.85  4  3 

o   40  0.32  -t-  4   32. 3^     H 

0  40  o  32  4  4  40. 15     4 


9     5   5  •  .  I  2    -H    3 


^  .^ 


O^ 


I  .8 

07 
0.7 

9  3 


.MM'ARKNT 

RKillT 
.SSi.F.N.MON. 


h.  m.     s. 

2;  46  39.58 

21  59  31.80 

22  10  24.57 
22  19     3.54 


(A 

art  ^* 

CI  k< 

<->  i! 

tfi  O 


4- 


s. 
0.07 
0.03 
0.01 
0.02 


19   30   20.03     4-   O-  12 
19  40  27.83     -    0.05 


»9  4 


J   49-4tJ    -  <)  35 


19  40  27.87  ,4-  0.07 

19  46  41 .79  '—  0.41 

19  58   11.10  ;—  0.02 

20  II  17.57  '  -}-  0.08 
20  37  17.08  4-  0.09 
20  46     4.95    ^-  0.06 


20  52  38. 15  '4-  0.05 

21  I  26.25  '—  0.07 
21  21  0.38  463.65 
21  46  39.43  —  0.04 
21  59  31 .80    \    o.oe» 


19  40  27.86 

'9  44   50  '^3 

19  46  38. 4 1 

20  8  32.03 
20  12   12.73 

20  16  37.34 
20  19  14.01 
20  25  5  S5 
20  29  28. 40 
20  29  2S.i>3 


4 


o.  10 
o  00 
0.19 

-^.80 
3.80 

3.82 

3.85 
3.84 
3.91 

3.91 


20  46     5.04  4   0.18 

20  52  3^^.07  -f   0.02 

21  I   26.21  —  0.07 

•                   •                    a                    ■  •                    • 

21      74.12  —   o  <j6 


APPARENT 

NORTH-POLAR 

DI.SI  AN«F.. 


9     . 
O   C 


I  f» 


•  • 


27  35  ift-7    -  3-"l 


85  54 

51     I 

358  39 

98  13 

89  58 


55   I 

7-9 
1S.4 

51.9 

12.6 


-10.3 

-  0.3' 

-  3.0 

4-   3-6 


40    4  23.9    -   1.6 


•  ■  •  • 


90  54  40.5         0.0 

89  1 1  26.2  4-    1.0. 

90  44  42.7  -I-  0.9 

100  39  42. 1  +20.31 

101  II  56.0  +20.9, 

102    15    51.  Q  4-21.2 


103  43  2S.8 

102  43  175 

97  26  18.5 

97  26  34  3 

79  40  56. <» 


4-21.5, 


4-   0.8 


83     3  52.9  4-  0.9 

102  55  21   3  4-  0.4 

45     9  11.8  +  1.4 

99  26  25.2  -H  0.9 


49  >8     1.3 

51   50  52.5 

107  44  43-9 

104     7  3". 7 

9<^  54  42.0 


4 
+ 


3  " 
0.4 

•       • 

1 .0, 
I . 


105     9     9.  I     4-   6. 1 
104  40   18.0    4    6.6 


104  38  50.6 

105  22  39.2 

104  II  12.8 

105  43  54  9 
105  43  50.7 

99  26  26.2 

49  18  0.9 

51   50  54.6 

51   51  2.3 

(k)  16  16.7 


4- 
4 
4 

4- 
I- 


7.0. 

7    I 
8.0 

79* 
7.9 


4  1.8 
4-  3.2 
4-   2.4 

4-21  .2 
-^    1.4 


o..  Haroni. 


in. 

30.11 
30.10 
30.17 
30.05 
30.05 
30.06 
30.08 
30.07 
30.11 
30.IJ 


At. 
Ther. ' 

I 


70.5 
70. o 

7J.5 
71.8 

72.0 

63.0 

(M.b 

59-4 
61. a 
61.8 


Ex. 
Ihcr. 


73-0 
76.3 
70.2 
70.0 
70.2 
61.0 
59.2 

59.0 
59.0 


/•or  sHmuhiry  of  t/w t'lt'mcnts  of  rrdintioH  .ur  fnii^i-  3 


No.     Parallax.     Scmi-cliain. 


Dcfictivc 
Illumination. 


Sum. 


I       1/ 


9 

— 

4.9 

-f          f'.5 

22 

— 

17.7 

•        • 

/.KM  I  M- 

I'Ol.Sr  ((tRR 

23 

— 

0.7 

4-             7-9 

J « 

24 

— 

<>.7  , 

-             7.9 

lt\  17. 

One  bisection. 

.No. 

5  10  ri 

^-      54.44 

3-^ 

— 

44 

59.3 

-14  45  48 

33. 

'Ihrec  bisections. 

No. 

15  to  24 

+  1     1 .24 

22. 

Four  bisections. 

•No. 

25  «"  35 

-r  I      0.44 

1 

8. 

Fi\'e  bisections. 

No, 

39  10  50 

4-       58. 98 

4- 


1.6 

17.8 

7-2 

8.6 

59  44.8 


«77  A 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

CORRECTIONS. 

CORRECTIONS. 

neons 
ion. 

a 

•'   2  • 

11 

DATE     '   u 

• 

ZENITH    DIST. 

APPARENT 

APPARENT 

•    and      £  \          object, 
obs'r.  1  1 

z, 

Jig          MEAN 

nsl. 

Qock. 

C/"%I  T'F'U 

■fe  T^^VJ«V« 

^Tj 

NORTH-POLAR 
DISTANCE. 

MiscelU 
Correct 

S      THRKAI). 

I 

SOU  I  Hj 
KRO'M  CIRCLES 

1 

Instrument.   Re'raction. 

RIGHT                m-J  p 
ASCENSION.            §  ^ 

i   s" 

;     1877. 

ni.      s. 

S. 

s. 

0      »         II 

t 

1 
II 

1      II 

h.  m.     s.              s. 

0       f          II 

K 

1  Sept.  21      I    I    Pcgasi    . 

.      .    9      16  46.34 

— 

(J. 62 

-   18. to 

19   31    54.82,+ 

4 

20.29     + 

20.5 

21   16  27.12  —  0.17 

70  42    56.8 

+   2. 

F.          2    c    Aquarii  . 

.      .    9     3»   35.99  - 

1.22 

-  18.62 

47   II   54.85   + 

4 

44.48   ,+ 

I     2.3 

21  31  16.17    +  0.08 

98  24     2.8 

t-    I. 

1                    3   ti    Aquarii  . 

.      .    9     10  44391- 

1  .21 

-  18.60 

47  II   51.95  + 

4 

7.95 

+ 

I     2.4 

22  10  24.57   +  0.01 

98    23   23.5 

+   0. 

i                    4    50  Aquarii  . 

.      .:  9      18  15.88 

— 

1.33 

-  18.61 

52  59  57.49> 

I 

13.22    + 

I   16.5 

22  17  55.94  !-  4.«7 

104     8  48.4 

+  18. 

5   0    Aquarii  . 

.      .    2     24  32.48 

— 

1.27 

—  18.61 

50  10     0.90  + 

33.14    + 

I     9.2 

22  24  12.60    —  4.11 

•           •           •           « 

• 

6   64  Aquarii  , 

.      .    9     33  ".71   - 

1.25 

-   18.61 

49  29  57.28 

+ 

2 

16.66    + 

I     7.6 

22  32  51.85    —  4." 

101   18     4.4 

+  iq. 

7    70  Aquarii  . 

.      .    9     42  25.91   - 

1.26 

-  18.61 

50     3  57.91 

+ 

27.53     + 

I     9.0 

22  42     6.04  !—  4.13 

100  39  42.8 

+20. 

8   X    Aquarii  . 

.      .,  9  ,  4«)  35.80  - 

1. 19 

-  18.69 

47     I   55.751-t- 

4 

20.40     + 

I     2.2 

22  46  16. oa  +  0.18 

101   11  55.6 

+  20. 

9        Mars  1,  C. 

.      .!  6      53  13-52  — 

1.29 

-   18.61 

51  37  54.59 

+ 

1 

57.10    + 

I  13.1 

22  52  53.62  ;+  0.92 

98  13  39.5 

+  I. 

10        Mars  11  . 

.      .    5      53   15.35  - 

1.29 

,—  18.61 

•           •           •           • 

1 

•           • 

2»  5a  55.45    -  o.9« 

102  47  26.0 

• 

II    a   Pegasi     . 

.      .    9      59     117 

— 

0.69 

-  18.61 

1 
24  15  51.62  + 

4 

19.46   ,+ 

26.2 

22  58  41.87  .+  0.02 

75  26  58.5 

.+   '• 

12        Weisse  124 

1.9^^  '543 

— 

1.24 

-   18.61 

49     5  56.69  + 

2 

15.87 

+ 

f       6.Q 

22  59  55.58    —  4.«2 

100  15  40.6 

+22. 

13        Weisse  76 

.      .    9       6  57.99  - 

1.24 

—  18.61 

49     5  56  69  + 

3<.37 

+ 

1     6.8  J  23     6  38.14     -  4.13 
I     6.0  1  23  II  34.81    —  4.12 

luo  13  56.1 

+22. 

1                  14   V*  Aquarii  . 

.      .    9      "   54. ^M  - 

1.22 

—  18.61 

48  41  55.88:+ 

1 

27.00  1+ 

99  50  50.1 

+23. 

i                   15   97  Aquarii  . 

i 

.      .    9      16  36.56  - 

1.36 

;-  18.61 

54  33  53.39  + 

46.21  1+ 

1  21.4 

23  16  16.59   —  4.24 

105  42  27.2 

+22. ( 

1                 ;  16   #    Pisrium  . 

r 

.       .     9   j    22      7.  M    — 

0.88 

-  18.58 

33     5  58.18 

+■ 

4 

24.42    + 

37.9 

23  21  47.62    +  0.02 

84  17  21.7 

+  O.i 

:  17   '    Piscium  . 

.       .,  9      34     0.89 

— 

0.90 

-  18.57 

33  50    2.65 

+ 

4 

55.84    ■+- 

39.0 

23  33  41.37  |-  0.08 

85     *  58.7 

-  0.; 

18   a    Andromedi 

s      .1  9        2  24  72!  — 

0.31 

-  18.61 

10  23  54.28  + 

4 

26.79  1+ 

10.8 

0    2     5.79   +  0.02 

61  34  53.1 

-  o.e 

!                   19   y    Pegasi    . 

.      .    9        7  17  40  - 

0.67 

-  18.63 

24  17  51.18  + 

4 

55.60  !+ 

26  4 

0    C  58.11    +  0.02 

75  29  34.4 

—  0.3 

,            22     20    y    Aquilac    . 

.      .    9     40  47.29  - 

0.73 

-  18.79 

28  29  57.10I+ 

4 

6.48    + 

3».5 

19  40  27  75    +  O.OI 

79  40  56.3 

+  1.3 

21    a    Aquilac    . 

.      .    9      45     9  58  - 

0.77 

-  18.76 

30  16     .      . 

•      •   i 

•           • 

19  44  50.00  |—  O.OI 

.... 

■    ■ 

22   ?.    Ursae  Mino 

ris    .    5      45  43.1^  +72.60 

-   18.81 

309  54     .      .  , 

1 
•   1 

•           • 

19  46  36.95  '—  0.52 

... 

•    • 

23    r    Aquilac    . 

.      .    9      58  30.72  - 

o.8i 

-  18.81 

31   52     0. 10 

+ 

4 

55.93    + 

36.1 

19  58   I!. 10  ,+  0.03 

83    3  53.3 

+  1.4 

24        0.  Arg.  S.  '. 

20345    9       8  52.13  - 

1.30 

-   18. 8f 

53  58    0.70 

+ 

3 

28.50    + 

I   19.7 

20    6  32.02  |—  3.79 

105     q   10. 1 

+  6.0 

i  25   rt-  Capricorni 

.      .    9  1   "   37.62  - 

1.25 

-  18.86 

51  43  50.90 

+ 

3 

57.18    + 

I   13.5 

20   II    17.56    +    O.II 

102  55  22.8 

+  1.8 

,26        0.  Arg.  S.  1 

20392    I      12  32.74  — 

1.29 

;—    18.81 

53  27  51.02  + 

4 

47.48 

+ 

I   18.3 

20   12    12.64  '.—    3.79 

104  40   18.0 

+  6.5 

27        Lalande  39 

140  .    9      16  57.41    - 

1.29 

-    18. 8f 

53  27  53.25  + 

3 

17.39    + 

1    18.3 

20   16   37.31     —    3.81 

104  38   50.1 

+  7.0 

28   TT  Capricorni 

.      .    9     20  40.94  - 

1.39 

;-  18.83 

57  23  51.35  + 

5 

o.3i    + 

I  30.8 

'.0  20  20.74     +   0.06 

108  36  43.7 

■r  2.4 

29   e    Delphini 

.        .,    9       27    43.01  |- 

0.73 

-  18.81 

27  56     .      . 

•           • 

•           • 

20  27   23.47     +    0.07- 

.... 

•     • 

30        Laiande  39 

r 

671*.     5        29   48.56    — 

1.33 

-   18.81 

54  3»   57  65  + 

4 

12.20 

+ 

1  21.5 

20  29  28.42     -    3.90       105  43   52.5 

+  7.9 

1                i  31  ,      Lalande  39^ 

67i«.    3      29  48  891- 

1-33 

-  18.81 

54  31   57-65;+ 

4 

8.72  i  + 

I  21.5 

20   29  28   75     —    3.90       105   43  49.  f 

+  7.9 

i  32   tt    Cygni      . 

.      .    9     37  35.29  + 

0.32 

—  18.80 

353  57  58.85   + 

4 

5^.52    - 

6.1 

20  37  16.81  ,—  0.09       45     Q  10.5 

+  o.tj 

,33   p    Cygni      . 

•      •    9 

52  56.62*+ 

0.12 

—   18.80 

358     7  50.25;+ 

3 

51.66    — 

1.8 

20  52  37.94  !+  0.09 

49  "8     1.3 

+  3.« 

34  61 'Cygni      . 

.      .    9 

I   44.82,+ 

0.03 

—   18.80 

0  39  56.55  + 

4 

35.30   + 

0.8 

21       I    26.05   '~~   0.21 

SI  50  53.8 

+  1.7 

;                 !35   C    Cygni      . 

.      .9       8     4.18 

1 

— 

0.26 

—   18.80 

9     5  54  20  + 

3 

52.60  i+ 

1 

9.4 

21     7  45.12 

—  0.05         60  16  17.4 

+  «.3 

'                  36  ^    Aquarii  . 

.    9      10  44.61   — 

i.i3 

-   '8.79 

47   »i   54.95   + 

4 

4.82 

+ 

I     3.0 

22    10  24.64 

+   0.09        98  23  24.0 

+  i.t 

37   50  Aquarii  . 

.    9  1   18   16.01    — 

1.31 

-   18.79 

53     0     0.70  + 

1 

9.81 

+ 

I   17.5 

22  17  55.91    —  4  16      104     8  49.2 

+  18.4 

38   a   Aquarii  . 

.      .    9     24  32.48- 

1.25 

-    18. 7Q 

50  10     0  02  + 

33.41    + 

I   10. 0 

22   24    12.44     —   4.>>       101    18     4.6 

+  19-4 

39   y    Aquarii  . 

.      .9     29  25.87  + 

1.03 

-  18.78 

39  33  55.05   + 

3 

37.95  .+ 

48.4 

22   29     6.05   j+   0.03         90  44  42.6 

+  i.« 

40  64  Aquarii  . 

.      .    9      33   11.88  - 

1 .24 

-   18.79 

49  30    0.89  + 

2 

10.54  j+ 

1 

I     8.5 

22   32   51.85   :--    4. II       100  39  41.1 

1 

+  20.t 

41    70  Aquarii  . 

.    9     42  26.09 .— 

1.26 

-    18. 7Q 

50     3  57.09+ 

r 

29.56     + 

I     9.8 

(                    1 

22  42    6.04  |—  4.13      >0'  II  57-8 

+30.8 

42   A   Aquarii  . 

.      .,  9     46  35.87  j- 

1. 19 

-  18.77 

47     I   54.98  + 

4 

20.81     + 

I     2  9 

22  46  15.89    +  0.08       98  13  39.9 

-r  1.4 

43   a    Piscis  Aus 

I.      .    9  .  51    16.33  - 

1.72 

-  18.90 

69     4      .      . 

•               • 

■           • 

22  50  55.82    +0.12        .      .     .     . 

■      • 

44        Mars  I,  C. 

.      .    6  '  52  30.12  — 

1.29 

-   18.79 

51   38     .      . 

1 
•               • 

•           • 

22  52  10.C4 

+   0.86         .... 

•      • 

45        Mars  II  . 

.        .      3    ;    52    31.82    - 

1 .29 

-   18.79 

51   3^     .      . 

•              m 

•           • 

22    52    IT. 74 

—   0.84 

•      • 

46  a    Pegasi    . 

.      .9      59     I   32  - 

0.69 

-  18.77 

24  15  53.50+ 

4 

17.88   i+ 

26.5 

22  58  41.84  i      0.00       75  t6  59.1 

+  2.1 

47        Weisse  124 

1.30  15.58  — 

1.23 

-   18.79 

49     5  51. 3»    -H 

2 

24.00     + 

I     7.6 

22  59  55.56   -  4.>3     "oo  15  44.1 

+II.I 

:                  48        Weisse  76 

.      .    9  j     6  58.17   ~ 

1.23 

-   18.79 

49     5  5i-3»    + 

35.67     + 

»     7.5 

23     6  38.15    —  4.t3      *«>  M  55-6 

+  «.? 

i                 ;49   V^  Aquarii  . 

.      .    9      11   54.87   - 

1.22 

-   18.79 

48  41   57.26  + 

26.30  ,+ 

1     6.6 

23  11   34.86 

-  4.12       99  50  51  4 

+J3.« 

1  50  97  Aquarii  . 

.      .    9      16  36.71   — 

1.36 

-   18.78 

54  33  56.20  + 

48.39     + 

I    22.2 

23  16  16.57 

—  4.24     105  43  28.0 

+  33.1 

No. 

nor»»^       At.        Ex. 
Barom.    ^.^^^    ^^^^ 

For  summary  of 

'  (he  eUments  of  re 

duction  see  page  3. 

No. 

Parallax.    Semi-diam.  |  u^J^^i^^l^, 

1 

Sum. 

1 

2 

1 

•                >              0 

in. 
30.14     60.8 

0 

58.1 

9 

• 

"                        t             it       \                  »           §i 

-      17. 1             .          .           —         O.t 

17.1 

7 

30.18     59.8  j  56.8 

1 

15 

30.18 

58.4     1     55.0 

ZENITH-POINT  CORR. 

1 
1 

»9 

30.19  !  56.5  !  54.0 

1 

I 

1                                                                         '                                               1 

20 

30.28  ,  61.0     58.2 

5.  30,  3'.  48,  49.  One 

bisection. 

No.    I  to  19     +  ! 

J8.98 

'  32 

30.28      59.0  1  56.0 

No.  20  to  50    +  58 

.37 

1 

34 

30.29     58.5  i  55.2 

1 

• 

37 

30.30     56.5      53.5 

1                                                                                                                                                                                           , 

41 

30.31           56.2     ;     53.0 

• 

48 

30.31 

55.5 

530 

■ 

1 
1 
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S'E. 


a 

3 


OBJECT. 


CORRECTIONS. 


MEAN 
THREAD. 


'77, 
It.  22 

i 


t 

2 

3 
4 
5 


I 

V 

r 


Piscium  . 
Piscium . 
Aquarii  . 
Cygni  . 
Cygni     . 


{61  Pegasi    . 

7    I  Draconis,  s. 

1    8!;3  Aquarii  . 

j   9   /9  Cephei    . 

1 10 '  f  Aquarii  . 

i     ! 

lie    Pegasi    . 
1 12  /«   Capricorni 
'  13I  a    Aquarii  . 

14:  0    Aquarii  . 

15  '  50  Aquarii  . 

] 
!  16-  cr    Aquarii  . 

'  17!  9    Aquarii  . 

1 18  ,  64  Aquarii  . 

1 19 1  70  Aquarii  . 

Mars  I,  C. 


p. 


Mars  II 
A  Pegasi 


21 

"1 

23:      Weisse  va\\ 

24 1      Weisse  76 

25   ^  Aquarii  . 

26 1  97  Aquarii  . 
27  fi  Piscium  . 
28:4    UrsasMinoris 

29  ir    AquilaD   . 

30  >  a*  Capricorni 

31  ie    Delphini. 

32  io  Cygni  . 
33i6i»Cygni     . 

W'C  Cygni  . 
35 '  I    Pegasi    . 


16 


36 
37 

38 

39 
40 

41 
4S 
43 
44 
45 


3  Aquarii  . 

/9  Cephei    . 

f  Aquarii  . 

e  Pegasi 

A  UrsB  Minoris 


r  Aquil»  .  . 
a  A.  C.  6930 
O.  Arg.  S.  20345 

g'  Capricorni  . 
Lalande  39210 


46 ,  IT  Capricorni  . 

47 -e  Delphini 

481  Lalande  39671' 

49  Lalande  39671* 

50 '«  Cygni     .     . 


H 


9 
9 
9 
9 
9 

9 
6 

9 
5 

9 

9 
9 
9 
9 
9 

9 

2 

9 
5 

6 

5 

9 
9 
9 
9 

9 
9 
4 

9 

8 

8 
9 
9 
9 
9 

9 
9 
9 
9 

4 

9 
9 
9 
9 
9 

8 

9 
6 

5 

9 


i     Tnst. 


I.  _ 


I 


m.     s. 

22  7-34 
34  1.04 
46  25.17 
52  5«>  87 

8    4.39 


s. 
0.90 
0.91 
1. 12 
0.16 
0.32 


16  46.69  —  0.50 
19  57.55,-10.30 
25  29. Ul    —    I .06 

27  22.7:+  2.63 
31  36.32  —  I. 11 


38 
46 

59 
10 

18 


32.01 

59-79 
51.80 

44.79 
16.16 


24  32.58 
29  26.00 
33  12.02 
42  26.18 
51   10.58 


51 

59 
o 

6 

11 


12.30 

1-57 
15.79 
58.43 
54.98" 


16  36.86  —  1.28 

22     7.52  —  0.82 

45  42.52   -1-70. 3» 

58  30.81   -  0.82 

II  37.71  —  1.23 

27  43.18  —  0.71 

37  35S9  +  0.31 
1  45.11  -h  0.08 
8    4.38  —  0.20 

16  46.70—  0.49 

25  28.96  —  1.04 

27  22.84  -h  2.77 

31  36.22  —  I. 10 

38  31-9^  —  071 
45  45.50  +66.49 

58  30.89,-  0.76 

3  30.66  +  1.48 

8  52. 16  '-  I. iq 

II   37.72  -  1.15 

18  48.73  —  1.20 


20 

27 
29 

29 

37 


41.07 

43.19 
48.62 

48.72 

35.61 


0.74 
1.23  I 

o  95  j 
i.ir  : 

1.23  I 

1. 17' 
0.95  I 

1. 17  I 
i.iS  I 

1. 18  j 

I. Id  ; 
0.62 

f.i6 

1. 16  I 
1.15 


1.26 

o.6q  ! 
1. 31  > 
T.21  ' 
0.35 


Clock. 


s. 
18.79 
18.71 
19.15 
18.99 
18.99 

18.99 

19. o; 
19.12 

19.05 
19.05 

'9  05 
ig.05 

19.06 

19.11 

19.06 

19.06 
19.00 

19.06 
19. 06 
19.06 

19.06 
19.09 

19.06 
19.06 
19.06 

19.06 

19.04 

18.99 

18.94 

19.02 

19.05 
19.02 
18.98 
19.02 
19.02 

19.10 

19.02 
19.00 
18.97 

19.08 

19  09 

19.08 

IQ   oS 

19.12 

19.08 

19.14 
19.09 

19.08 

IQ.OS 

19.00 


ZENITH  DIST.  I 
SOUTH,         I 


CORRECTIONS. 


FROM  CIRCLES.,  j„^j^^,„^„j_ 


H 


33     5  54.32!  + 

33    50     O  GOi  + 

48  14     3.38!  + 

358     7  57.40'  + 

9     5  56.281+ 

19  32  3. 85!  + 
300  44     .      .  ' 

4»  56  9.32 1+ 
338  47  58.75!+ 

47  12  15.78'+ 

3g  30    0.98  1  + 

52  56  3.281  + 
39  43  55-52  + 
47  II   59-28   + 

53  o    0.48!  + 


50 

10 

39 

31 

49 

30 

50 

3 

51 

35 

51 

38 

24 

16 

49 

5 

49 

5 

+ 


48  41 


3.69; 

58.28  1 

0.90  + 

59-66'+ 

54.^0'+ 

I 


58.24  + 
58.24'+ 
55.98'+ 


4  30.07 

5  o.ii 
4  56.02 
3  41.92 

3  48.75 

4  8.55 

2  57.15 
4  3^.56 
4   33.62 

4     3.10 

3  51.35 
3  3570 

3  5984 
1   10.60 

39.58 

3  34.93 
3  II .  12 

25 -33 
I  41.57 


3  16.69 

39.70 

I  37.84 


54  33  56.38.+       50.35 
33     6 
3^  54     .      .  ' 
31  52     .      .  I 
51  44 

27  56 

353  58 

o  40 

9     6 

19  32 

44  54 
33S  48 

47   12 
39  30 
309  53  49-25  1+  4  30.00 


I 


31  51  54.781+ 

335  17  45.751  «- 

53  57  51.42:+ 
51  43  54^5  1  + 

54  I  53.05,+ 


57 
27 
54 
54 
353 


23 
55 
31 
31 
57 


+ 


53.52 
5i.70i 
52.48+ 
52.48'+ 
51. 881+ 


5 
3 
3 
3 
3 

4 

3 
4 

4 
5 


1. 00 
48.06 

39-1' 
54.6') 
30.16 

59.33 

50.99 
21.59 
18. II 

3.68 


Barom.  ■  ^^ 


in. 
30.31 
30.  J3 
30.33 
30.33 
30.36 
30.35 
30.15 


Refraction 


+  38.3 

+  39-4 

+  I  4.2 
1.8 

+  9.3 

+  30.4 

+  57.3 

-  34.6 

+  I   3.1 


+ 
+ 


+ 
+ 
+ 
+ 
+ 


32.6 
16.1 

47.9 
3.3 

It. 3 


I   9.0 
47.7 

1  7-5 

I  8.8 

1  13.7 


+  I  6.6 

+  I  6.5 

+  I  5.6 

+  1  31 .0 


-  I  7.1 

+  35.1 

-  35.8 

+  I  17.5 

+  I  II. 5 

+  I  17.8 

+  I  33. 3 

+  30.0 

+  I  19-3 

+  I  19.3 

5.9 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.  s 

33  21  47 

23  33  41 
20  46  5 

20  53  37 

21  7  45 

31  16  37 
9  19  3d 

31  35  & 
31  37  6 
31  31  16 


31 
31 
31 
33 
33 


38  13 

46  39 

59  31 
lu  34 

17  55 


33  34  13 
33  39  5 
33  32  51 
33  43  5 
22  50  50 

22  50  52 

23  58  41 

22  59  55 

23  6  38 

23  11  34 

33  16  16 
33  21  47 
19  46  33 
19  58  u 

30    II    17 

30   37    33 

30  37    16 

31  I    36 

21     7  45 

31    16   37 


31 
31 
31 
31 


25     8 

37  6 
31   16 

38  13 
19  46   32 

19  58    II 

20  3    13 

30    8  31 
30  I i   17 

30  18  38 


3J  30  30 
20  37  33 
30  29  38 
30  39  38 
30   37    16 


«  o 

is" 


0.06 


66  + 

35  —  0.10 

00  +  0.17 

98  —  0.02 

12  '—  0.03 

14  —    0.13 

30  —    0.64 

90  +    0.08 

35  +  o.io 

16  +   O.OQ 


33 

51 

79 
63 

87 

35 
99 
79 
94 
34 

06 

89 
57 

31 

73 

52 

63 

84 
00 

48 


—  0.06 
+  0.08 

-»-    0.03 
,+    0.07 

—  4.16 

—  4.10 

—  0.03 

—  4.10 

—  4.13 

+    0.87 

I-    0.85 
+    0.05 

—  4.13 

—  4.13 

—  4.13 

—  4.24 

+    0.03 

—  0.30 

—  0.03 

+    0.08 


47  +  0.11 

89  +  0.05 

08  —  o.  14 

17  +  0.04 

19  —  0.06 

90  +0.09 

59  +  0.40 

10  +  0.04 

32  —  0.06 

91  +  O.I3 


05 
06 

89 

47 
45 


+  0.04 

-  1.36 

-  3.73 
+  0.08 

-  3.78 


73  +  0.10 

43  +   0.07 

33  -   384 

43  -   3  84 

78  —  0.04 


APPARENT 
NORTH-POLAR 
DISTANCE. 


•J.  o 

i" 


It 


84  17   23.9 

85  2      1.3 

99  36  33.8 

49  17  58.7 
60  16  15.4 


,+ 

+ 


3.0 
0.1 
1.6 
0.6! 


70  43  54.0  +0.5 

•  •  ■  •  ■       • 

96    6  34.9  +   i.o 

19  58  31.9  —   1.0, 

98  34     1.7  +  0.6 


80  40  57.9 

104     7  31.9 

90  54  40.6 

98  33  33.5 

104     8  48.6 


I 

+  1.3' 
+  2.0| 
+  0.51 
-  0.3. 
+  18.3; 


101    18      3.4  +19.1 

90  44  43.1  +    0.7 

100  39  40.8  +30.  r 

101  11  55.0  +30.81 
I03  45     9.9  .    .1 


100  15  43.7 

100  13  55.7 

99  50  50.7 


+  33.31 
+  33.6 
+33.0 


105  43  38.8    +33.7 


I     3  33-3  -•-  0.6 

S3     3  52.1  +  0.4 

36  37  39.3  +30. 6' 

105     9     9.3  +   5.9 

I03  55  21.4  +  0.3 

105   13  53.3  +  6.9 


108  36   43.3 

79  6  33.9 

105  43  54.6 

105  43  51. 1 

45  9     9-9 


+  0.7 
+  0.5 
+  7.8 
+  7.8 
+    1.0 


/•or  summary  of  the  elements  of  reduction  see  page  3. 


No.    Parallax.     Semi-diam. 


Defective 
Illumination. 


30    — 


16.8 


If 


Sum. 


II 


—       0.1 


19.  One  bisection. 
so»  50.  Four  bisections. 


ZENITH-POINT  CORR. 

No.  I  to  3  +  58.37 
No.  3  to  36  +  57.78 
No.  40  to  50  +  58.63 


16.9 


66 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


I 


I 


DATF. 
AND 

obs'r. 


22 


8 


OBJECT. 


1877. 

Sept.  21 
F. 


1  I    Pegasi  . 

2  ^   Aquarii  . 

3  fi    Aquarii  . 

4  50  Aquarii  . 

5  (f    Aquarii  . 

6  64  Aquarii  . 

7  70  Aquarii  . 

8  A    Aquarii  . 

9  Mars  I,  C. 
10        Mars  II  . 


a   Pegasi     .     . 
Weisse  1241 
Weisse  76    . 

V'*  Aquarii  . 

97  Aquarii  . 

0  Pisriuro  . 

1  Piscium  . 
a  Andromedas 
y  Pegasi    .     . 
y  Aquilx    . 

a    Aquilar:   . 

A    Ursae  Minoris 

r    Aquilae    . 

O.  Arg.  S.  20345 

25  n'^  Capricorni  . 

26  O.  Arg.  S.  20392 

27  Lalande  39140 

28  TT  Capricorni  . 

29  e    Delphini 

30  Lalande  39671' 


II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 


31 
32 

33 
34 
35 


Lalande  39671* 
a   Cygni 
y    Cygni 
61 'Cygni 
C   Cygni 


j  36  d    Aquarii 

37  50  Aquarii 

{  38  a   Aquarii 

;  39  J7    Aquarii 

'  40  64  Aquarii 

41  70  Aquarii 

42  A   Aquarii 
I  43  a    Piscis  Aust 

44        Mars  I.e. 
!  45        Mars  II  . 

1 46  a    Pegasi    . 

47  I      Weisse  1241 

48  Weisse  76 

49  I  ^  Aquarii  . 

50  97  Aquarh  . 


No. 


2 

7 

15 

19 
20 

32 
34 
37 

41 

48 


Barom. 


9 

9 

9 

9 
2 

9 

9 

9 
6 

5 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
5 
9 
9 
9 

I 
9 
9 
9 
5 

3 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 

9 

9 
6 

3 

9 
3 
9 
9 
9 


MEAN 
THRI-IAD. 


m.  s. 
16  46.34 
3»  35-99 
10  44.39 
18  15.88 
24  32.48 


33 
42 
46 
53 
53 


II. 71 
25.91 
35-80 
13.52 
15.35 


CORRECTIONS. 


59      »-»7 
O   15.43 

6  57-99 
II   54.64 

16  36.56 

22      7.11 
34     0.89 

2    24    72 

7  17  40 

40  47.29 


Inst. 


s, 
0.62 
1.22 
1. 21 

1.33 
1.27 

1.25 
1.26 
1. 19 
1.29 
1.29 

0.69 
1.24 
1.24 

1.22 
1.36 

0.88 
0.90 
0.31 
0.67 

0.73 


12  32.74 
16  57.41 
20  40.94 

2T  43-01 
29  48.56 


1.29 
1.29 

1.39 
0.73 

>.33 


29  48  89,-  1.33 

37  35-29'+  0.32 

52  56.62  |-|-  0.12 

I  44.82  U-  0.03 

8  4.18  —  0.26 


to  44.61 
18  >6.oi 
24  32.48 

29  25.87 
33  H.88 

42  26.09 
46  35.87 

51  16.33 

52  30.12 

52  31.82 

59  >  32 

o  15.58 

6  58.17 

II  54.87 

16  36.71 


1.18 

I-31 
1.25 
1.03 
1.24 

1.26 
1. 19 
1.72 
1.29 
1.29 

0.69 
1.23 
1.23 
1.22 
1.36 


Clock. 


45  9  58'-  0.77 
45  43.16  -f- 72.60 
58  30.72—  0.81 
8  52.13  —  1.30 
II  37.621—  1.25 


s. 
18.60 
18.62 
18.60 

18.61 
18.61 

T8.61 
18. 6[ 
18.69 
18.61 
18.61 

18.61 

18.61 
18.61 
18.61 
18.61 

18.58 
18.57 
18.61 
18.63 
18.79 

18.76 

18.81 
18.81 

18.81 
18.86 

18.81 
18. 8r 
18.83 

18.81 
18.81 

18.81 
18.80 
18.80 
18.80 
18.80 

18.79 
18.79 

18. 7Q 
18.78 

18.79 

18. 7Q 
18.77 
18.90 

18.79 
18.79 

18.77 

18.79 
18.79 
18.79 
18.78 


ZENITH   DIST. 

SOUTH, 
FRO'M  CIRCLES 


CORRECTIONS. 


Instrument.   Re 'faction. 


It 


19  31  54.82 
47  »l  54.85 
47  II  51.95 
52  59  57.49 
50  10  0.90 

49  29  57.28 

50  3  57.91 
47  I  55-75 

51  37  54.59 


24  15  51.62 
49  5  56.69 
49  5  56  69 
48  41  55.88 
54  33  58.39 

33  5  58.18 
33  50  2.65 
10  23  54.28 
24  17  51.18 
28  29  57.10 


+ 
4- 
4- 


20.29 

44  48 

7.95 
13.22 

33.14 


4- 

+ 
+ 
+ 


*> 


20.5 

2.3 
2.4 

16.5 
9.2 


-f-  2  16.66  -h  I  7.6 

4-  27.53  4-  I  9.0 

4-  4  20.40  |4-  I  2.2 

4-  1  57.10  r-h  I  13.1 


+ 
4- 
4- 

-h 
H- 
4- 
-h 
4- 


4 

2 


19.46 

15.87 

31.37 
27.00 

4b. 21 


+ 
4- 
+ 


30  16   .   . 

309  54  .   - 

31  52  o.io 
53  58  0.70 
51  43  50.90  -h 


53  27 

53  27 
57  23 
27  56 

54  31 

54  31 

3S3  57 

358  7 

O  39 

9  5 


51.02  -H 
53-25  -H 
51.35 


4  24.42  l-h 
4  55.84  •+- 
4  26.79  i-»- 
4  55.60  ,4- 
4  6.48  l-h 


4  55.93  1+ 
3  28.50  |4- 

3  57.18  + 

! 
I 

4  47-48  4- 
3  17-39  i4- 

5  o.3i  ,4- 


26.2 
6.Q 

6.8 

6.0 

21.4 

37.9 

39.0 
10.8 

26  4 
31.5 


36.1 
19.7 

13.5 

18.3 
18.3 
30.8 


•  I 


57  65  4-  4  12.20  4-  I  21.5 


57  65 

58.85 
50.25 

56.55 
54  20 


47  II  54.95  4- 

53  o  0.70  4- 

50  10  O  02  4- 

39  33  55.05  I  ■^- 

49  30  0.89  4- 


4 

4 
3 
4 
3 

4 
1 

3 

2 


8.72 

5'>.52 
Sr.66 

35.30 
52.60 

4.82 

9.8f 

33.41 

37.95 

10.54 


I  21.5 
6.1 
1.8 
0.8 
9.4 


4- 
4- 
4- 


50 
47 

69  4 
51  38 
51  3^ 


3  57.09,4-      29.56  :4- 
I   54.98   4-  4  20.81  I4- 


3.0 

17.5 
10.0 
48.4 

8.5 

9.8 
2   9 


24  15  53.50,4- 
49     5  51.31    4- 

49  5  51.3' ;+ 
48  41  57.26 '4- 
54  33  56.20  4- 


4 

2 


17.88  i4- 
24.00  |4- 

35.67  !4- 

26.30  i4- 
48.39  |4- 


26.5 

7-6 

7.5 
6.6 

22.2 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.     s. 
21  16  27.12 

21  31  16.17 

22  10  24.57 

22  17  55.94 
22  24  13.60 

22  32  51.85 
22  42  6.04 
22  46  16.00 

22  S2  53.62 
22  52  55.45 

22  58  41.87 

22  59  55.58 

23  6  33.14 

23  II  34.81 
23  16  16.59 

23  21  47.62 

23  33  41.37 

O   2   5.79 

o  6  58.11 
19  40  27  75 

19  44  50.00 

19  46  36.95 

19  58  11.10 

20  8  32.02 
20  II  17.56 

20  12  12.64 
20  16  37.31 
:  o  20  20.74 
20  27  23.47 
20  29  28.42 


M 

P 

2 

B 
0 

1 

& 

W) 

s 

u 

20  29  28  75  I—  3.90 

20  37  16.81  .—  0.09 

20  52  37.94  1+  0.09 

21  I  26.05  H  0.21 
21   7  45.12  1—  0.05 


22  10  24.64 
22  17  55.91 
22  24  12.44 
22  29  6.05 
22  3a  51.85 


I 


22  42   6.04  — 
22  46  15.89  4- 
22  50  55.82  4- 
22  52  10. G4 
22  52  11.74 


0.09 
4  16 
4.11 
0.03 
4. II 

4.13 
0.08 
O.  12 

O.S6 

0.84 


APPARENT 

NORTH-POLAR 

DISTANCE. 


1° 

<A  O 

Si" 


S. 

-  0.17 
+  0.08 

|4-  O.OI 

-  4.17 

-  4. II 

-  4. II 

-  4.13 
4-  0.18 

,4-  0.92 

-  0.91 

i4-  0.02 

1—  4.12 

-  4.13 

-  4.12 

-  4.24 

4-  0.02 

-  0.08 
4-  0.02 
4-  0.02 
-♦-  0.01 

1—  0.01 

-  0.52 
1 4-  0.03 

-  3.79 
+  O.  II 

-  3.79 
1-  3.81 

4-  0.06 
-h  0.07 

-  3.90  I 


It 


70  42  56.8 

98  24  2.8 

98  23  23.5 

104  8  48.4 


I 


2.9 

-f-  1.7 
-h  0.7 

+  18.4 


101  18  4.4  4-19.4 

100  39  42.8  +20. a 
lor  II  55.6  4-30.5 

98  13  39.5  4-  i.o 

102  47  26.0    .  . 

75  26  58.5  ;+  1.5 
100  15  40.6  14-32.2 
loo  13  56.1  .4-22.7 

99  50  50.1  14-23.1 
105  42  27.2  '4-22.9 


84  17  21.7 

85  I  58.7 
61  34  53.1 
75  29  34.4 

79  40  56.3 


0.4 
0.7 

0.6 
0.3 

1.3 


83  3  53.3  14-  1.4 
105  9  10. 1  |4-  6.0 
I03  55  23.8  4-  1.8 


104 

40 

18.0 

4- 

6. 

5 

104 

38 

50.1 

,+ 

7. 

.0 

108 

36 

43.7 

-r 

3, 

.4 

105  43  52.5  4-  7.9 


105  43  49.1  4- 

45  9  10.5  4- 

49  18  1.3  4- 

51  50  53.8  4- 

60  16  17.4  4. 


7-9 
0.9 

3.8 
1.7 
2.3 


I 


98  23  24.0  ,4-  1.3 

104  8  49.2  4-18.4 

101  18  4.6  '4-19.4 

90  44  42.6  j4-  1.3 

100  39  41. 1  4-20.2 

101  II  57.8  4-20.8 
98  13  39.9  -  «.4 


22  58  41.84  !  0.00 

22  59  55.56  -  4.13 

23  6  38.15  —  4.13 
23  II  34.86  I—  4.12 

23  16  16.57  ,-  4.24 


75  26  59.1  4-  2.3 

too  15  44.1  +23.3 

too  14  55.6  +22.7 

99  50  51  4  4-23.1 

105  42  28.0  4-23.8 


For  summary  of  the  elements  of  reduction  see  page  3. 


No.    Parallax.    SemUdiam.  |  ,„^S[ln"^„. 


9     -     '7.1 


r         II 
0.1 


5i  30,  31,48,  49.  One  bisection. 


ZENITH-POINT  CORK. 

No.    I  to  19     4-  58.98 
No.  20  to  50    4-58.37 


Sum. 


17.3 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


67 


DATK 

AND 

OBS*R. 


«5 


P.  26 


a 

3 


OBJECT. 


CORRKCTIONS. 


^ 

1877, 

Sept.  22 
F. 

I 

2 

24 

3 

4l 

5 

^  Pisciuro  . 

<  Piscium . 

M  Aquarii  . 

p  Cygni 

C  Cygni     . 


6'  I    Pegasi    . 
7  '  I    Draconis,  s. 

9 !  0  Cephei    . 
10  ^   Aquarii  . 

lie  Pegasi    . 

i2i/»  Capricorni 

13  I  a  Aquarii  . 

14  '  0  Aquarii  . 

15  50  Aquarii  . 

16  a    Aquarii  . 
17'  17    Aquarii  . 

18  64  Aquarii  . 

19  70  Aquarii  . 

20  Mars  I,  C. 

21  Mars  II  . 

22  a  Pegasi 

23  Weisse  1241 

24  I      Weisse  76 

25  '  ^  Aquarii  . 


P, 


26 

27 
28 

29 

30 


97  Aquarii  . 
ff    Piscium  . 
A    UrsasMinoris 
T    Aquilae   . 
o«  Capricorni 


31  €  Delpbini. 

32  !  a  Cygni      . 
33J6i»Cygni 
34 'C  Cygni      . 

35  '  «  Pegasi    . 

36  I  ^  Aquarii  . 
37!/?  Ccphci  . 
36  ^  Aquarii  . 
39 1  e  Pegasi     . 

40  X  UrssB  Minoris 

41  j  r  Aquilae   . 

42  I  B.  A.  C.  6930 

43  O.  Arg.  S.  2034 

44  I  a*  Capricorni 
4S ,  Lalande  392 


tie 


46,  »r 

48: 

49 
50 


Capricorni  . 
Delphini 
Lalande  39671' 
Lalande  39671' 
Cygni     .     . 


No.   Barom. 


At. 
Ther. 


I 

3 
8 

i5 
18 
26 
40 


in. 

30.31 
30.23 

30.22 

30.22 

30.26 

30.25 

30.15 


55.8 
65.5 
63.0 
62.0 
61.5 
60.8 
71.0 


Ex. 
Ther. 


52.5 

62.5 

61.0 
59.8 

59.3 
59.0 
69.7 


9 
9 
9 
9 
9 

9 
6 

9 
5 

9 

9 
9 
9 
9 
9 

9 
2 

9 
5 

6 

5 
9 
9 
9 
9 


'  9 
'  9 


9 

8 

8 
9 
9 
9 
9 

9 
9 
9 
9 
4 

9 
9 
9 
9 
9 

8 

9 
6 

5 

9 


MEAN 

THREAD. 


Tnst. 


m.     s. 
22    7.34 
34     1.04 
46  25.17 
52  56  87 

8     4.39 

16  46.69 

19  57.55 
25  29.01 

27  22.7: 
31  36.32 

38 
46 

59 
10 

18 

24 
29 

33 
42 

51 

51 

59 
o 

6 

II 

16 
22 

45 

58 
II 


32.01 

59-79 
51.80 

44.79 
16.16 

32.58 
26.00 
12.02 
26.18 
10.58 


8. 

—  0.90 

—  0.91 

—  I. 12 
-h  0.16 

—  0.22 

—  0.50 

—  10.30 

—  1.06 
+  2.63 

—  I. II 

—  0.74 

—  1.23 

—  0.95 

—  I. II 

—  1.23 

—  I. 17 

—  0.95 

—  1. 17 

—  1. 18 

—  1. 18 


12.30  —  1. 18 

1.57  —  0.62 

15-79  —  I '16 

58.43  -  I. 16 

54.98  —  I. 15 

36.86—  1.28 

7.52!-  0.82 
42.52  -1-70.31 

30.81   -  0.82 

37.71   -  1.23 


27  43.18 

37  35S9 

I   45.11 

8     4-38 

16  46.70' 


0.71 
0.31 
0.08 
0.20 
0.49 


25  28.96  —  1.04 
27  22.84  -h  2.77 
31  36.22  —  I. 10 
38  31.96  —  0.71 
45  45.50  +66.49 

58  30.89  —  0.76 
3  30.661+  1.48 
8  52.16  -    I. ig 

II  37.72  —  1.15 
18  48.73  —   1.20 

20  41.07  —    1.26 

27  43.19  —  o.6q 
29  48.62  -  I. 21 
29  48.72  —  I. 21 
37  35-61    +  0.25 


Clock. 


s. 
18.79 
18.71 
19.15 
18.99 
18.99 

18.99 

19.0; 
19.12 

19.05 
19.05 

19  05 

IQ.05 

19.06 

19.11 

19.06 

19.06 
19.00 

19.06 
19.06 
19.06 

19.06 
19.09 

19.06 
19.06 
19.06 

19.06 
19.04 

18.99 
18.94 
19.02 

19.05 
19.02 
18.98 
19.02 
19.02 

19.10 

19.02 
19.00 
18.97 

19.08 

19  09 

19.08 

iq  oS 

19.12 

19.08 

19.14 
19.09 

19.08 

19.08 

19.00 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument. 


tt 


33     5  54.3a 

33  50    o  60 

48  14     2.38 

358     7  57.40 

9     5  56.28 

19  32     3.85 

300  44     .      . 

41  56     9.22 

328  47  58.75 
47  12  15.78 


29  30 

52  56 

39  43 
47  II 

53  o 


0.98 

3. 28 

55-52 

59.28 

0.4S 


+ 
+ 
+ 


4  30.07 

5  o.ii 
4  56.02 
3  41.92 
3  48.75 


■H  4     8.55 

-f-  2   57.15 

+  4  3^- 56 

+  4  22.62 


+ 
+ 


4 

3 

3 

3 
I 


3.10 

51.35 
35.70 

59.84 
10.60 


50  10     3.69 
39  33  58. 28 


49  30 

50  3 


0.90 
59.66 


51  35  54.40 


51   38 
24  16 

49     5 

49     5 
48  41 


+ 
+ 
+ 


29.58 

3  34. .93 
2  11.12 

25.33 


+   1  41.57 


5* 

33 

309 

31 
51 

27 

353 
o 

9 


33 
6 

54 
52 
44 

56 

58 

40 

6 


58.24 
58.24 
55.98 

56.28 


+ 
+ 
+ 


19  32 

44  54 
328  48 

47  12 
29  30 

309  53  49.25 

31  51  54.78 
335  17  45.75 

53  57  51.42 
51  43  54. "5 
5J  I  53.05 

57  23  53.52 
27  55  51.70 

54  31  52.48 
54  31  52.48 

353  57  51.88 


2  16.69 

29.70 

I  27.84 

50.25 


+  4  30.00 


+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 


5  1. 00 
3  48.06 

3  39- I < 
3  54.60 
3  20.16 


4 
3 
4 
4 
5 


59.28 

50.99 
21.59 
18.11 

2.68 


Refraction, 


+  38.3 

-H  39-4 

+  I  4.2 
1.8 

+  9.2 

+  20.4 

+  57.3 

-  34.6 

+  I  2.1 


+ 
+ 


+ 
+ 


+ 
+ 

+ 


32.6 
I  16. 1 

47.9 
I  2.2 

I  16.3 


I  9.0 

47.7 

-H  I   7.5 
+  I  8.8 

+  I  12.7 


+  I  6.6 

+  I  6.5 

+  I  5.6 

+  I  21.0 


-  I  7.1 

-  35.1 
25.8 

■  1  17.5 

-  I  II. 5 

-  I  17.8 


I  28.2 
30.0 

I  19.3 

I  19.3 

5.9 


APPARENT 

RIGHT 
ASCENSION. 


(A 

a  . 

«  O 


h.  m.  s 

23  21  47 

23  33  41 
20  46  5 

20  52  37 

21  7  45 


21 

9 
21 

21 

21 

21 

21 
21 
22 
22 


16  27 

19  28 

25  8 
27  6 

31  16 

38  12 

46  39 

59  3« 
10  24 

17  55 


22  24  12 
22  29  5 
22  32  51 
22  42  5 
22  50  50 

22  50  52 

22  58  41 

22  59  55 

23  6  38 

23  U  34 


23 

23 

19 

19 
20 


16 
21 
46 
58 
II 


16 
47 

33 
II 

17 


20  27  23 

20  37  16 

21  I  26 

21  7  45 
21  16  27 

21  25  8 
21  27  6 
21  31  16 
21  38  12 
19  46  32 

19  58  II 

20  3  13 
20  8  31 

20  I I  17 
20  18  28 

2J  20  20 
20  27  23 
20  29  28 
20  29  28 

20  37  16 


66    + 

00  '+ 
98  I- 
12    — 


14    - 

20   — 

90  1  + 
35    + 

16  :+ 


22 

51 

79 
62 

87 


I 


35  - 
99  |— 
79  '- 
94  - 

34  !  + 


05 
06 

89 
47 
45 

73 
42 

33 
43 

78 


+ 
+ 


J*br  summary  of  the  elements  of  reduction  see  page  3. 


No..  Parallax.  1  Semi-diam. 


o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 
o 
o 
4 

4 
o 

4 
4 
o 


06  |—  o 
89  +  o 

57-4 
21-4 
73-4 

52-4 
63+0 
84—0 
00  I—  o 

48  ,+  o 

47  ,-H  O 
89+0 
08—0 

17  ,+  o 
19  —  o 

90+0 

59  '+  o 
10  +  o 
22—0 
91    -f-  o 


+  o 

I-  I 

-  3 
+  o 

-  3 


06 
10 

17 
02 

03 

12 

64 
08 
10 
09 

06 
08 
02 

07 
16 

10 
02 
10 

13 

87 

85 
05 
13 

»3 
13 

24 
02 

20 

02 

08 

II 

05 
14 
04 
06 

09 
40 

04 
06 

12 

04 
36 

73 
08 

78 

10 

07 
84 


3  84 
0.04 


APPARENT 
NORTH-POLAR 
DISTANCE. 


84  17   23.9 

85  2      1.3 

99  26  23.8 

49  17  58.7 
60  16  15.4 


S   • 

o  a 

S  o 


2.7 

2.0 
o.  I 
1.6 
0.6 


+ 

+ 


70  42  54.0    +0.5 


1. 01 
1.0 
0.6' 


96  6  24.9 
19  58  21.9 
98  24     1.7 


80  40  57.9  +   1.3J 

104      7   31.9  +    2.0| 

90   54   40.6  +0.5 

98   23   22.5  —   0.3; 

104     8  48.6  +18.3' 


loi  18  3.4 
90  44  42.1 
100  39  40.8 
loi  II  55.0 
102  45     9.9 


100  15  42.7 

100  13  55.7 

99  50  50.7 


+  19.11 
+  0.7 
+20.1 
+  20.8 


+  22.2. 
+  22.6 
+  23.0 


105   42   28.8     +22.7 


I     3  33.3    +  0.6 


S3  3  52.1 

26  27  29.2 

105  9    9.2 

102  55  21.4 

105  12  52.2 

108  36  42.2 

79  6  33.9 

105  43  54.6 

105  43  51.1 

45  9    9-9 


+  0.4 
+  20.6' 

+  5-9 
+  0.3 
+  6.9 

+  0.7 
+  0.51 
+  7.8 
+  7.8 
+    1.0 


Defective 
Illumination. 


r» 


n 


20    —         16.8 


19.  One  bisection. 
20,  50.  Four  bisections. 


ZENITH-POINT  CORR. 

No.  I  to  2  +  58.37 
No.  3  to  26  +  57.78 
No.  40  to  50    +  58.62 


f  ff 

—        O.I 


Sum. 


f       tt 


—        16.9 


70 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


MEAN 

THREAD. 


[ 

2 

3 
4 
5 

6 

7i 
8 

9 
lo 

II 

12 

13 
M 
15 

!i6 

t  i8 

!I9 
!20 


21 
22 

23 

F.     6    24 

25 
26 

27 

28 
29 

!  30 


I 


Venus  I,  S.  . 
Venus,  N.    . 
Aquils    . 
Urssc  Minoris   . 
O.  Arg.  S.  20345 


O.  Arg.  S.  2039 
Lalande  39140 
Lalande  39210 
O.  Arg.  S.  2054 
Lalande  39486 


'31 
32 
33 

•34 

135 

36 

37 

138 

139 
40 

41 
42 

43 
44 
45 

46 

47 
48 

49 
50 


V 

e 

M 
a 
a 

e 


Weisse  664  . 
Lalande  39671^ 
Lalande  39671* 
Aquarii   . 
Cygni      .      . 

Pegasi 
Capricorn!  . 
Piscis  Aust. 
Pegasi 
Piscium  . 

Pisciuni  . 
Andromedae 
Pegasi    .     . 
Lalande  39486 
Weisse  664  . 


fi    Aquarii 
61'  Cygni 
C    Cygni 
r  Pegasi 
/3   Aquarii 

j8  Cephci 
e    Pegasi 
79  Draconis 
B   Aquirii 
50  Aquarii 

a   Aquarii 
64  Aquarii 

Mars  I,  C.    . 

Mars  11  . 
a    Piscis  Aust. 

a    Pegasi 
Weisse  1241 
Weisse  76     . 

ylr  Aquarii   . 

97  Aquarii   . 

a   Andromedae 
y    Pegasi     .     . 
/?   Ceii    . 
32*CamcIop.,  s.  p. 
32'''Camclop.,  s.  p. 


No,    Barom. 


At.        Ex. 
Ther.   Ther. 


2 
4 
15 
24 
33 
35 
45 


in. 

29.96 

30.06 

30.09 

30.36 

30.38 

30.39 
30.40 


62.2 

55.8 
53.6 

54.5 
53.2 
53.2 
52.0 


60.6 
53.8 


9 
4 
9 


7 
7 

9 
9 
9 

9 

8 

9 
9 
9 

5 

8 

9 
5 
9 
9 

5 
9 
5 
9 
9 

9 
9 
4 
5 
6 

9 
2 

9 
Q 
9 

7 

7 
8 

5 
5 


CORRECTIONS. 


Inst.     '    Clock. 


m.      s. 

14  48.00  —   I .56 


40  4709 
45   17-38 


—  0.88 

+  77-88 


8  51.96  -   1.51  1— 


s. 
18.73 

18.64 

18.62 
18.62 


16  56.22  I  -   1.49    —   18.63 


46  2 J. 80  —   1.36 
52  56.40  +  0.09 


38  3i-6=i 
46  59  46 
51  16.26 
59  1.28 
22     7.33 


34 
2 

7 


1.08 

24.81 : 
17.63: 
25  26. 12 
28  17.61 


0.90 

1.47 
1 .92 

0.74 
0.96 

0.98 
0.31 
0.72 
1.50 


46  25.06 : 
I  44.88  I 
8  4.21  ! 

16  46.571 


1.38  ' 

0.05 

0.36 

0.66   ; 

25  28.93  !—  1.30  i 


27  21.97  +  2.75 

38  31.92  —  0.93 

51  38.08  +  3-56 

10  44.75  -  1.35 

18  16.20  —  1.49 


24   32.48 

33  '2.03 

4.65 

6.26 

16.48 


47 
47 
51 


59 
o 

6 

II 

16 


1.50 
15.94 
58.42 

55." 
37.07 


2  25.05 

7  1^-87 
37  49.78  1 
48  33-55  1 
48  41.05 


-    1.42 

-  1.40 

-  1.44 
-1.44 

-  1-93 

-  0.79 

-  1 .40 

-  1.39 

-  1.38 

-1-54 

-  0.40 

-  0.79 

-  1 .61 
-1508 
-15.08 


18.68 
18.66 

18.57 
18.65 
18.68 
18.71 
18.71 

18.66 
18.63 
18.74 

18.85 
18.85 

18.85 
18.81 
18.85 
18.85 
18.92 

18.86 
18.82 

18.87 
18.91 

18  87 

18.87 
18.88 
18.88 
18.88 
18.90 

18.88 

18.88 
18.88 
18.88 
18.88 

18.78 
18.91 
18.99 

18.91 
18.91 


CORRECTIONS. 
ZENITH  niST. 

sourn,         

FROM  CIRCLES,  j^gj^y^pj^j^  Refraction 


58  5 
58  5 
28  29 

309  53 

53  57 

53  27 

n  ^; 

54  I 
54  15 
52  59 


*• 


53.75'+ 
53.75  + 
58.95,+ 
55.38  + 
55.401+ 

55.25+ 
55-25  + 
53.88  + 

51.90  -1- 
57.52  -h 


5 
5 
4 
4 
3 

4 
3 
3 
4 
3 


18.22 

2.53 
3.68 

24.62 
33-37 

42.39 
16.29 

15.00 

17-94 

37.34 


+ 
1  + 


+ 
+ 
4- 
+ 


3  53.20 

4  12.87 

4  O.S4 

5  0.35 

3  44.04 

4  6.81 
3  58.25 


+ 
+ 


■f- 

+ 


31.6 
3».6 

31.5 
9.0 

19.8 

18.4 

18.4 
20.0 
20.8 
17. 1 

r9.2 
21.6 
21.6 

5.3 
1.8 


33.1 
I  17.4 


£3  40  2.28  + 
54  31  57.22  H- 
54  31  57.22  + 
48  13  56.98  + 
358  7  53.02  4- 

29  29  57.62  + 

52  55  56.05  -H 

69  4   .   . 
24  16  . 
33  6  .   . 


33  50  .   .      .   . 

10  24  .   .      .   .  .  . 

52  59  59  68  4-  3  37-00  -i-  i  17.9 

53  39  5io8  +  4  1.70  +  I  19-9 


5  6.17  -f 
4  3».04  + 


43  13  52.58  + 
o  39  57.32  + 
96..       .   . 

19  29  55.12  -h  6  17.28  -f 

44  53  58.85  +  5  7.23  + 


I 


328  47 

59.60 

+ 

4 

34.23 

29  29 

57.60 

+ 

4 

5.76 

325  41 

55-48 

+ 

4 

45.38 

47  II 

56.82 

+ 

4 

1 .46 

53  0 

0.41 

-1- 

1 

9.25 

50  10 

0.48 

+ 

32.01 

49  30 

2.58 

+ 

2 

8.33 

50  57 

59.61 

+ 

2 

8.22 

50  58 

•     • 

•     • 

69  4 

•     • 

•     • 

24  15 

54.78 

+ 

4 

14.15 

49  5 

58.01 

+ 

2 

15-07 

49  5 

58.01 

+ 

29-34 

48  42 

0.24 

+ 

I 

22.  fO 

54  35 

58.04 

— 

I 

12.52 

10  24 

•     • 

•     • 

24  18 

•     • 

•     • 

57  28 

•     • 

•     • 

302  55 

57  20 

-1- 

4 

5.43 

302  55 

57.20 

4- 

3 

47.31 

+ 

4- 
4- 


4- 

-4- 

+ 

■ 

+ 


6.0 
0.8 

•    ■ 

21.0 
58.9 

35.7 

33.5 
40.2 

3.9 
T8.4 

10.8 

9.2 

13.0 


26.8 
8.4 

7.4 
23.1 


I  31- 
I  31. 


APPARENT  ^i 

RIGHT 
ASCENSION. 


S®  o 


h.  ni.  s.      s. 

15  14  27.71  :+  0.53 

•     •     •     •   .  •     • 

19  40  27.60  14-  0.06 

19  46  10.64  :-  3.74 

20  8  31.83  —  3.60 


20  16  36.10  ;—  3.63 


•    • 


20  46  4. So 
20  52  37.85 


■I-  o.ii 
0.00 


21  38  12.10  —  o.<»S 

21  46  39-34  0.00 

22  50  55.67  +  o  02 
22  58  41.86  -f-  0.03 


23  21  47.69 

23  33  41.41 

o  2  5 . bo 

'  o  6  58.21 

20  25  s  77 

20  27  57.25 

20  46  4.83 

21  I  25.98 

21  7  44.99 
21  16  27.05 

21  25  8.77 

21  27  5.86 
21  38  12.13 

21  51  22.77 

22  10  24.53 


4-  0.08 

—  O  06 

—  0.04 
+  0.05 

—  364 

—  3.68 

+  0.15 

—  0.05 
4-  0.02 

—  o  07 

+  0.07 

4-  0.17 

—  0.04 

+  0.59 

-h  0.06 


22  17  55.84  I—  4.08 


22  24  12.19 
22  32  51.75 
22  46  44.33 
22  46  45.94 
22  50  55.67 

22  58  41.83 

22  59  55.66 

23  6  38.15 
23  II  34  85 
23    16    16.65 

O      2      5.76 

O    6  58. 18 

o  37  29.27 

12  47  59.56 

12  48     7.06 


—  4.04 

—  4.05 
+  0.83 

—  0.78 
+  0.03 

4-  0.02 

-  4.IO 

-  4  II 

—  4.11 

-  4.23 

—  0.08 
4-  0.02 
+  0.15 

+  6.55 

—  0.89 


APPARENT         c-j 
NORTH-POLAR    =  i 

•••  r 


DISTANCE. 


II 


109  19  4.8 
109    18   49.1 

79  40  55.3 
I     3  32.2 

105     9    9.8 

104  40  17.2 

104  38  51.1 

105  12  50.1 
105  27  51.8 
104  II   13.2 

104  51  35.9 

105  43  52.9 
105  43  49-9 

99  26  23.8 

49  17  56.5 

80  40  58.7 
104     7  32.9 


+  c 

+  c 

+  ! 

-h  e 
4-  e 
+  e 
:+  e 

+  ^ 

I 

+  3 
+  1 

+  7 
—  0 

4-  I 

+  2 
4-  a 


104   II  15-8  4-  7, 

104  51  36.9  +  7 

99  36  26.0  4-  t. 

51  50  50.4  A-  0 

70  42  54.6  4-  <• 

96     6  26.3  +  t, 

19  58  19.3  -  0- 

80  40  58.1  +  S. 

16  53  31.9  4-  !• 

98  83  33.4  4-  0. 

104     8  49.2  4-i7< 

loi  18    4.5  +19. 

100  39  41-4  +>o< 
I03     7  43.0 


75  36  56.9  4-  I- 

100  15  43.6  4-21. 

too   13   56.8  4-22 

99  50  50  9  +22 

105  43  39.8  \n 


354    4  52.7    +» 
354    4  34.6   +  J 


Ftyr  suniffian'  of  the  rlcmetits  of  rcduftiou  sec  page  3. 


No.    Parallax. 


Semi-diam. 


Defeaive 
Illumination. 


Saa. 


51.7 

5^*^  12.13.29.  One  bisection. 

'♦9'2  4.  Three  bisections. 

**2*^  '  35.37.38,43.  Four  bisections. 
40.4 


■ 

1 

II 

1 

II 

» 

ff 

I 

1 

« 

ZENITH-POINT  CORR. 

I  i- 

2  — 

38  - 

1 

6.5 
6.5 

15.0 

+ 

8.0 
8:0 

4- 

■ 

0.3 

• 

0.2 

I. 

No.  I  to  2   -h  '  58'.'8o 
No.  3  to  17   +   58.42 
No.  24  to  50   -h   57.48 

1 

i 

■ 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


71 


TE 
ID 

I  Mm 


77' 
.  6 


I 


OBJECT. 


I    e    Pisciuin 
3        Polaris 

3  ,  64  Aquarii 

4  70  Aquarii 

5  Mars,  C. 


10 


6  Weisse  1241 

7  Weisse  76    . 

8  X    Ursae  Minoris 

9  I  a*  Capricorn i  . 
10   ir  Capricorn  i  . 


If  i  fi   CiiCygni     .  . 

12   C   Cygni     .  . 

13 :  I    Pegasi    .  . 
14  .  I    Draconis,  s.  f. 

15/3  Aquarii  .  . 

16   i   Aquarii  .  . 

17.  r    Pegasi    .  . 

iSiiiCephei    .  . 

19  o   Cepbei    .  . 

20  6   Piscium  .  . 


SI  I  Piscium  .  . 
22  u  Pisciuin  .  . 
23 ,  a    Andromeds 

24  4    Draconis,  s.  p. 

25  Moon  S. 


12 


26 '1/  Sagittarii 

27  i  6  Aquilas  .     . 

28  .  K  Aquilae   .     . 

29  y  Aquilse  .     . 

30  A  Ursa  Minoris 


9 

5 


I  2 
.  9 

:  9 

:  9 
'  9 

I  9 

I  9 

.  5 

I 

i  9 

|9 

9 

'9 

I  9 

I 
■  9 

1^ 
9 

!  7 


MEAN 
THREAD. 


CORRECTIONS. 


Inst.        Clock. 


m.       s.  s.  s. 

56  57.58  —  0.97    —  18.90 
13  50. 7S  +60.37    —   18.91 


45  12.65  -H80.40  —  19.38 
II  38.02  —  1. 41  —  19.37 
20  41.42  —   1.56    —  19.39 


9 
7 
7 
9 
5 


31  r    Aquilse  .     .     .'9 

32  a*  Capricorni  .     .'9 

33  O.  Arg.  S>.  20407!  9 

34  Lalande  39210  .j  9 

35  O.Arg.  S.  20541,  9 

:  36        LalanJe  39579 
;37,»   Cygni 
<38  6|iCygni 

39:  C   Cygui      . 

40 ;  I    Pegasi    . 


41 .  f  Aquarii  . 
42  a  Aquarii  . 
13.  so  Aquarii  . 

44  c  Aquarii  . 

45  64  Aquarii  . 

46  70  Aquarii  . 

47  Mars  I,  C. 

48  Mars  II  . 

49  Weisse  1241 

50  Weisse  76 


!  9 

'^ 

'9 
9 

l 

9 
Q 

9 

9 

4 

if 

1  9 


I  45-58  —  005  - 

8    4.83  -  0.33  - 

16   47. 2S    —  0.61  - 

20    I  90  —10.36  - 

25  29.50  —  I. 19  - 

31  36.89  —  1.22  - 

38  32.59  -  0.85  - 

40  25.42  -f-  2.69  - 

13  56.21  -H  2.10  - 

22   8.24  —  0.91  - 


34  2.00 

53  24.33 
2  25.78 
6  52.23 


0.94 
0.91 
0.36 

7-51 


19.60 
19.58 
19.67 

19.64 
19.66 

19.72 
19.63 

19.64 

19.64 

19.69 

19.63 
19.68 
19.54 

19.63 


ZKNiTH  iJisr. 

SOUTH, 
FROM  (MRCI.KS 


CORRECTIONS. 


Instrument. 


Refraction. 


APPARENT 

Ki(;irr 

ASCENSION. 


II 


31   33  56.60  4-  4  59.07  1+  36.6 

310     9  59.95    -H  5    18.19   1—  I  10.0 

49  30    o.  II   -+-  2  11.28  |-H  I  8.2 

50  3  53.95   -+-       25.39  I+-  I  9.6 

50  41   57.91    4-  2     3.84  !>  I  1 1 .2 

49     5  57-14  +  2  16.51   1+  I  7.5 

49     5   57. U  +       30-55   ,+  t  7.3 

3o<j  54      .      -                .      .    I  .      . 

51  43  56.90  H-  3  52  33  '+  I  12.0 
57  23  55-7^^  +  4  58.23  1+  I  28.8 


10  50.97  -  i.41  - 
19  41.48  —  0.87  — 
30  40.70  —  I. 11  — 
40  48. 13  —  0.70  -- 
45  12.54   +-78. JO  - 

58  31.57  -  0.73  - 

11  38.56  —  1.26  — 
13.22.60  —  1.33  — 
1849.59  -  ^32  - 
22  33.44  -  1.34  - 

27  45-86  —  I. 31  _ 

52  57.47  +  o  15  _ 

*  45.76  4-  o.  1 1  - 

8     5.01   —  o. 19  — 

16  47.44  -  0.51  - 


31  37-22 

59  52.71 
18  17.21 

24  33.59 
33  i3-o> 

42  27.22 

47  43.53 

47  45.16 

o  16.78 

6  59.47 


1.18 
1.02 

1-34 
1.27 

1.27 

1.28 
1.29 
1.29 
1.27 
1.27 


20  04 
20.02 
20.09 
19.98 

20.03 

20.00 
20.10 

20.02 
20.01 

2(\()I 
20.01 

19.94 
19.96 
19.92 
19.95 

20.10 
20.04 

19.98 
19.98 
19.98 

19.98 
19.98 
19.98 
19.97 
19.97 


o 

9 

19 
300 

44 


40 
5 
3' 
43 
54 


0.28 
51.28 
52.92 

55.73 


-I- 


4 
3 
4 
2 


25.85 
49.02 

17.97 
58.9-1 


i: 


47    II    54.00  4-  4  43-18 

29  29  56.08   4-4  5.31 

328     5  49-48    f  3  13.87 

331  23  50.62  -^  3  31.72 

33     5  52.05   ■+-  4  30.83 

33  49  54.93  r  5  2-22 

32  37  50.72  4-  3  45-59 

10  23  50.22  -h  4  26.92 

297  10  .   .  .   . 

67  23  57. oS  -h  5  6.21 


—  I 


■+■   1 


•t- 


0.8 

04 
20.8 

37.5 


3.0 

33.1 
36.2 

31.8 

38.1 

39.2 

37.5 
10.8 


♦-  2  18.7 


57  57  55-5S  -t-  4  24.95  j4- 

35  55  58.08  4-  4  37.07  + 

46  5  59.10  4-  4  32.37 

28  2c)  58.98  44  4.10 

309  53  5550  +  4  25.48 


31 
51 
54 
54 

54 

52 

358 
o 

9 
'9 


52 

43 
11 

I 
17 

55 
7 

39 
5 

31 


0.42 

53. 53 
58.18 

5312 

52. Hs 

59-45 

«;2.2S 

55.88 
53.25 
56.15 


47  11  58.70 
39  43  51.90 
52  59  57.80 
50  10  0.98 
49  30  0.11 


4- 

f 

4- 
+ 

4- 


4- 


4- 
+ 
4- 
+ 
4- 


4 
3 
4 
3 


4 
3 
4 
3 

4 

4 

3 
I 


55.39 

53-07 
16.10 

16.98 

17.76 

46.71 
45-67 
32.85 

50.47 
1 6 .  94 

36.68 

39.32 
12.71 

32.55 
11.79 


4-  I 

4- 
—  I 


4- 
-h 
4- 
+ 


50  3  59.12  4- 

50  24  0.52  4- 

50  24  . 

49  5  57.39  -+- 

49  5  57.39  + 


25.58 

1  25.13 

•     • 

2  15-93 
29.99 


4-  I 


4- 
+ 

-+-  I 


4- 
+ 
■i 

4- 

+ 


-f 

4- 


32.7 
42.2 

0.5 

31.7 

9-3 

36.3 

13  9 
20.8 

20.3 

21 .  i 

17-3 
1.8 

0.8 

9-4 
20.8 

3-2 

48.7 

17.7 
10.2 

8.7 


1  10.3 
I  II. 3 


8.1 
S.I 


h.  m.  s. 

0  56  37.70 

1  14  32.24 


8  O 

(A  O 


s. 
0.02 

0.35 


I 


19  46  13.73  ,-  0.33 

20  II  17.23  j4-  0.05 

20  20  20.48  4-  0.05 

21  I  25.89  —  0.05 

21  7  44.86  '—  0.03 

21  16  27.03  I—  0.03 

9  19  31.90  ,+  0.66 
21  25   8.67  I4-  0.03 

21  31  16.03  +  0.14 
21  38  12.10  —  O.OI 
21  40  8.47  I—  0.15 
23  13  38.67  I—  0.03 
23  21  47.69  |4-  O.IO 

23  33  41.42  —  0.04 

23  53  3.79  '+  0.05 

o  2  5.79  I—  0.06 

12  6  25.09  4-  o..,3 


19  10  29.51  4-0.02 
19  19  20.56  '4-  0.04 
19  30  19.55  H-  0.09 
19  40  27.39  —  0.03 
19  46  10.81  —  0.43 

19  58  10.76  0.00 

20  1 1  17.28  4-  o. 14 
20  13  1.25  —  3.52 
20  18  28.26  —  3.55 
20  22  12.09  —  3-57 

1 

20  27  24.54  -  3.56 

20  52  37.62  —  0.02 

21  I  25.88  I—  0.04 
21  7  44.83  I—  0.04 

21  16  26.94  ,—  O.IO 

21  31  16.06  4-  0.18 

21  59  31.71  '4-  0.08 

22  17  55.89  -  4.03 
22  24  12.34  —  3.99 
22  32  51.76  —  4.00 


22  42  5.96 
22  47  22.26 
22  47  23.89 

22  59  55.54 

23  6  38.23 


4.04 
0.85 
0.78 

4-07 
4.08 


APPARENT 

NORTH-POLAR 

DISTANCE. 


M 


e 
o 


3  o 


It 


li 


82  45  53-5  1+  0.7 

I  20  29.3  ,-h  0.6 

100  39  40.8  '-1-19.6 


loi  II  55.1 
101  51  34.2 


H-20.2! 


100  15  42.4  1+21.7 

too  13  56.2  i4-22.I 

.     •     •     •         •   • 

102  55  22.6  +  1.2 

108  36  43.9  4-  1.8 

51  50  48.1  —  I.O 
60  16  II. 8  ,—  1.0 

70  42  52.9  4-  1.0 

351  51  38.4  —  0.6 


98  24    1.4 

0.0 

80  40  55.7 

0.0 

19  14  48.4 

— 

1  7 

22   33    11.7 

— 

1.5 

84    17   22.2 

4- 

2.1 

85       I    57.6 

— 

0.8I 

83  48  35-0 

1 

0.9 

61  34  49- > 

■■— 

0.8 

•           •           •           • 

118  37  43.2 

•       ■ 

109  10  14.4  -h  4.8 

87  7  38.6  4-  2.6 

97  17  53.2  +  2.3 

79  40  56.0  4-1.4 

I  3  32  9  -h  2.2, 

83  3  53.3  +  1.9,' 

102  55  22.5  4-  I.I 

105  23  56.3  4-  5.8' 

105  12  51.6  4-  6.4' 

105  27  52.9  4-  6.7! 

I 

104  8  24.7  -H  7.6i 

49  J7  57.4  +  2.8| 

51  50  50.7  4-  1.8 

60  16  14.3  4-  1.6 

70  42  55.1  4-  3-2 


98  23  59.8  —  1.6 

90  54  41. I  H-  i.2j 

104  8  49.4  +17.4 

loi  18  5.0  4-18.7! 

100  39  41.8  -+-19.5'! 

loi  II  56.2  -H20.IJ 
loi  32  58.1 

•     •     •     •        •   • 

ICO  15  42.6  -^21.5, 

100  13  56.6  4-22.0; 


Far  summary  of  thv  eUnu'nts  of  rcJiution  scy  /hij^v  3. 


No.    Parallax.     Scmi-diam. 


Defective 
Illumination. 


9i  36.  37,  39.  One  bisection. 
5,  7,  25.  Three  bisections. 

\l' t.\i^*,i^'  \  Fo"r  bisections. 
46. 47. 49.  50.    ) 

30.  Five  bisections. 


5 

25 

/KNITH-POIM 

•  COKR. 

47 

No.     I  to    2 

+  57'.'48 

No.    3  to    7 

4-  57-60 

No.    9  to  10 

4-  56.3s 

No.  II  to  23 

4-  56.82 

No.  25  to  50 

+  58.24 

-51 


14-5 
I.;. I 
14.0 


»» 


I         tt 


Sum. 


.1   t 


I 


—       0.2         — 


15  10.7 
0.3 


M  7 

I  6  24.8  ' 

14.2 


68 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATK 

AND 

OBS*K. 


1877. 

S«'pi.  26 

p. 


CORRECTIONS. 


Oct.    i 
F. 


OBJKCT. 


Aquarii  . 

B.  A.C.  7326 

Cy»4ni 

B.  A.C.  7643  (R 

B.  A.C.  7643 


I 

2 

3 
4 

5 


6  H    Aquarii  (r.)  . 

7  a    Aquarii 

8  50  Aquarii  . 
g  o    Aquarii  . 

10  64  Aquarii   . 

11  70  Aquarii   . 

12  Mars  I,  C.     . 

13  Mars  11   . 

14  Weisse  1241 

15  Weisse  76     . 

16  V*^  Aquarii   . 

17  97  Aquarii   . 

18  Weisse  (2)  1027 

19  n    Andromcdac 

20  }     Pegasi     . 

21  Weisse  (2)  296 

22  Lalandc5i2. 

23  B.  A.  C.  123  . 

24  ^  Ceti    . 

25  32'  Camelop.,  s.  r. 

26  32- Camelop.,  s  r, 

27  0    Andromedae 
2d         Polaris    . 

29  '/    Piscium  . 

30  }    Aquil'ae    . 

31  a    Aquilie    . 

32  A    Ursae  Minoris 

33  r    Aquihe    . 

34  ().  Arg.  S.20407 

35  Lalande  39210 

36  Lalande  39247 

37  Lalande  39579 

38  Weisse  664 

39  "    Cygni 

40  }    Cygni      . 

41  61' Cygni 

42  ^    Aquarii   . 

43  SO  Aquarii  . 

44  <T    Aquarii   . 

45  64  Aquarii   . 

46  70  Aquaiii   . 

47  Mars  I,  C. 

48  Mars  II  . 

49  Weisse  1241 

50  Weisse  76 


a 


MKAN 
THRKAD. 


9 
6 


m.      s. 
46  25.06 

59  37.54 
8     4.40 


Inst. 


s. 

1.08  ' 
o.  10  ' 
0.2s  I 


Clock. 


s 
19.10 

19.07 
19.07 


No.    Barom. 


2 

9 
»7 

>9 

28 

33 
42 

43 


in. 

30.15 

30.14 

30.15 
30.14 

30.14 
30.16 

30.18 
30.17 


At, 
Ther. 


69.2 
66.0 

64.5 

63.9 
63.0 

68.6 

64.0 

63.6 


Ex. 
Ther. 


67.4 
64.7 

63.3 
62.7 

61.8 

67.0 

61.5 

61.0 


9 
9 
9 

9 
b 

5 

9 

8 


9 
9 
9 
9 

9 

5 
9 
9 
5 

5 
9 
5 
9 
9 

9 

5 
9 

9 

8 


3 
9 
9 

9 
9 
9 
9 


9 
6 

5 
9 
9 


18  16. i6  - 
24  32.60  — 
33  11.96  - 

42  26 . 1  (> '  — 
50  1. 17  - 
50 


I . 
2.76 

o  15.73 
6  53.36 


—  I 


19 
U 
12 

14 

•7 

17 
12 

12 


16  36.88 

50  49.00 

2  25.13 

7  '7  79 


1.23 
0.47 
0.31 
0.63 


12  36.23  |—  0.24 
19  29  86  -  0.90 
25  4S.39:"*-  o.f)3 
37  49-5.*  -  ».28 
48  32.30-12.77  , 


48  39.86-12.77  - 

3  14.18  —  c. 12  — 

13  57. 88  -1-50.78  - 

25  17.93  I—  0.64  - 

|0  47.09  -  0.53  - 


45 
45 

58 

13 
18 


9-39 
41.36 

30.51 
21 .41 

48. 28 


-  0.57 
-H  59.65 

—  O.^O 

-  o  98 

—  0.98 


27  44.58  -  0.96 

28  17  03  —  0.98 

37  35  12  j-h  0.32 

52  56.47 '+  o  17 


I 

59 
18 

24 

33 


44.72 

51  43 
15.81 
32.23 
11.67 


42  25.87 

47  55.80 

47  57  48 

o  15.32 

6  58.02 


0.09 

0.74 
0.97 

0.92 

0.91 

0.93 

0.95 
0.95 

0.92 

0.92 


19.07 
19.07 
19  07 

19.07 
19.07 
19.07 

19.07 
19.06 


19.06 

iq.o6 

18.98 

19.02 

19.06 

19.06 

ig.o6 

19.13 

19.06 

19.06 

19.06 

19.0^ 

19.10 

18.93 

18  91 

18.81 
18.94 

18.82 
18.82 


-  18.82 

-  18.82 

-  18  69 

-  18.74 

-  18.70 

-  18.95 

-  18.86 

-  18.87 

-  18.87 

-  18.87 

-  18.87 
~  18.87 

-  18.88 

-  18. 88 


ZKNITH  HIST. 

^o^TH, 

FROM  CIKCI.KS. 


CORRKCTIONS. 


InMrument.  Kefract'un. 


48   13  53.IC  -+-  5     8.20 

357  39  54. oS   +  4  52.61 

9     5   50.98  +  3  54. o^ 

197     3  52.85   +  4  21.39 

342  47  52.60   +-  3  55   »7 


+    I 


'32  39  57-88  -f 

47  II  53  15  ♦- 
52  59  55^8  4 
50     9  «;6.78  -»- 

49  29  57-66  -I- 

50  3  55.90+ 

51  31    54.70  -H 

51   32      .      . 

49  5  54.92  + 
49     5  54  02   .+- 

48  41  54.72  -h 
54  33  54.65  + 
16  49  56.55  + 
10  23  53.65  H- 

24  17  52.35  + 


4 
4 
1 


0.54 
8.0s 

17-31 
38.43 
15.85 


30.77 
2  36.26 

■      •      • 

2  21 .09 

34.48 

I  30.09 

52.55 

5  981 
4  28  46 

4  55.96 


4- 


7 

37 

345 

57 
302 

302 

3 
310 

24 

2S 

3'^ 
309 
31 
54 
54 

54 
52 

h 

3?3 

358 


57 
33 
41 
27 

55 

55 

51 

9 
6 

9 


54.55 
58.28 

55.80 

56.15 

53.88 

53.88 
^5. 10 
56.85 


4- 
+ 

-h 
+ 


5 
2 

3 
3 
4 

3 
3 

5 


8  45 
58.61 

25.44 
28.65 

9  75 

51.15 
10.91 

23.03 


+ 


—  I 


—  I 


3  4 
2.2 

9.1 

n-s 

'4 

1.4 

«5.3 

8.1 

6.6 

7.9 

II. 6 

•     • 

5.8 
5.7 

4.8 
20.0 

17-4 
10.5 

2;. 9 

8.0 
44.0 
14.5 

29 -5 

27.7 

27.7 
3.9 

7  4 


29  58.05  -H  4  6.60  +•   30.8 


16 

54 

51 

1 1 

I 

9 

55 

39 

57 

7 


54  62  -r 
SI.  82  4- 

47.4'J  -H 


5  1.22 
4  23.36 
3  25.13 


4 
+- 


47.45 

54  75 
5705 

51 .02 

47.62 


+ 

-I- 
-h 


5 
4 
3 

5 
3 


11.36 

S2.27 

58.27 

2.82 

5 1 .  60 


-H 


o  39  56.90  -f- 

30  43  5448  -h 

S2  59  55-3'  4- 

50  g  57.29  4- 

49  29  55.40  -h 


4  3>.64 
3  37.61 

1  16.^2 

37  78 

2  l7.c}0 


+ 


35-3 
18.6 

18.2 

1S.6 

15.2 

17  2 

5  9 

1.8 

0.7 

47.7 
16.0 

8.6 
7.1 


50  3    55.41    4-         30.66 

51  17    52.28    4-    3    18.39 

51    18 

49     5  55-55    -^   2   19.  r2 
49     5  55-55   +       33-23 


4-1     8.  I 
4    I    11.6 


4    I 


6.2 
6.2 


APPARKNT 

RIGHT 
.VSCFA'SIUN. 


IS 


s 


h.  m.     s.  s. 

20  46    4.90  4-  0.09 

20  59  18.57  -  2.75 

21  7  45.08  —  0.04 


22  17  55.90 
22  24  12.39 
22  32  51.77 

22  42  5.0s 
22  49  40.93 

22  49  42.52 

23  59  55  54 
23  6  38.18 


23  16  16.59 

23  50  29.47 
o  2  5 .  76 
o  6  58.10 

o  12  16.93 
o  19  9.90 
o  25  29.96 

0  37  29.19 
12  48  0.47 

12  48  S.03 

1  2  55.00 
I  14  20.61 

I  24  58.24 
19  40  27.76 

19  44  50.01 
19  46  22.20 

19  58  ! 1 . 10 

20  13  l.6l 
20  iS  28. 48 


20  27  24.80 
20  27  57.23 
20  37  16.61 
2  >  52  37.81 


4- 
4- 


4.09 
4.10 

4.12 
0.81 
0.78 
4.12 

4.13 


4.24 
3  8b 
0.05 
0.03 

3-93 
4.01 

4.29 
0.13 
6.36 


-  o.  12 

-  4. 12 

-  0.75 
4-  0.13 
4-  0.16 

4-  0.14 

-  3.53 
4-  o.  16 

-  3  69 

-  3-71 


3.72 

3-75 
o.  10 
0.05 


21      I   25.97  -   0.15 

21  :9  31 .83  4-  o.ll 

22  17  55.98  —  4.12 
22  24  12  44  —  4.07 
22  32   51 .89  —   4.07 


22  42  ^'.07 
22  47  35.98 
22    47    37.66 

22  59   5^    52 

23  6   38. 22 


4.10 
0.86 
0.82 
4.12 
4.1^ 


APPARENT 

NORTH-IOI.AR 

DISTANCE. 


99  26 

48    51 
60   16 

33  57 
33  57 


98 

98 

104 

101 

IOC 


23 
23 

8 
18 

39 


25.9 
5.7 
153 
49.5 
51.5 

24.2 

23.8 

49-5 

4.5 

41.3 


101  If     55. S      t20 

102  42     3.8 

«  •  •  •  ■ 

100  15  43.0   +22 
100  13  56.3    +22 

99  50  50.9 
105  42  28.4 
68  I  45.0  -)-26. 
61  34  53  8  +  I. 
75  29  35.4    4  1. 

59     9  32.2 

88  44     2.1 

36  51  27.9 
108  39  15.5 
354     4  57.1 

354     4  38.5    4  3- 

55     I   31   I    424. 

i   20  33  7    +  I. 

79  40  56.8    +  2. 


*»3  3  52 
105  23  55 
105   12  51 


105 
104 

104 
45 
49 


22 

8 
5» 

9 
17 


38 

23 

34 

9 

58 


3    4 

o 
9 


51   50 

90  54 

104     3 

101    18 

100  39 


50  4 
41 .0 
49.0 

4.y 

41  6 


101    II    55.7  4».J 

loa  2S  43.5 

*     ...  •  ' 

100   15  42.1  4M.< 

100  13  56.1  4«.4 


/•or  summary  of  the  elt'meufs  of  rt'ductioti  see  /*(t,i^e  3. 


No.    Parallax.    Semt-diam. 


Defective 
Illumination. 


f 


12 

47 


16.4 
15.8 


--     0.2 
—    o.a 


33.  One  bisection. 

8,  9,  10.  II,  12.  14,  15, /  r.        u- 

,/    ,1    .1    .A  .\  ^\  Four  bisections. 

16.17.45.46,47.    S 

28.  Five  bisections. 


ZKNITH-POINT  CORR. 

No.    2  to  28     4  58.62 
No.  30  to  50     4-  58.88 


Sum. 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


73 


vn         .0   ■                n 

1 

• 

1 

'P  1      MEAN 

CORRECTIONS. 

1 

CORRECTIONS. 
ZENITH  DIST. 

SOUTH,          

FKUM  CIRCLES.  Instrument.  Refraction. 

1 
APPARENT 

RIGHT 
ASCENSION. 

Miscellaneous 
Correction. 

M 

1       0      . 

APPARENT     1     fl  -S 

NOBTH-POI  AR       ^"    2j 

■J*  l>               *■                                \JK»J  KA,  I  . 

ISR.        g                                                   , 

25 

S      THREAD. 

Inst.      Clock. 

DISTANCE,      j     g  § 

1 
^77-                                                    :  m.     s. 

s.                s. 

Of            n 

/ 

«i              (        tt 

h.  m.      s. 

s. 

a       1           n         ^             II 

t.  14      I        B,  A.  C.  7643  (R.)    .... 

■            •                           ■            • 

197     3  54.00  •  + 

4 

24.32    4-       17.8 

•     .     •      . 

•          • 

33  57  45.1    4-28.8 

P.          2        B.  A.C.7643                  ... 

•            •                           •            • 

342  47  55  70  + 

3 

46.96    —       17.8 

•      .     .     . 

■           ■ 

33  57  46.1  ,4-28.8 

3  d   Aquarii(R.)  .     ...     .     . 

•           •                        •           ■ 

»32  39  54.65  H- 

4 

5.01    —   I     2.3 

.... 

•           • 

98  23  23.8    4-  0.6 

4  0   Aquarii  ....... 

■           •                        •           • 

47  11  53.80  H- 

4 

C.ig    4-   I     2.3 

.      .     .     .   ' 

■           • 

98  23  23.5  '+  0.3 

5    soAquarii  .     .     .    9     18  17.72  — 

1.32    —  20.62 

52  59  55.46  -f 

I 

16.99    +    I   16.4 

22  17  55.78    - 

4.01 

104    8  50.1    4-17.3 

1 

6  <y   Aquarii  .     .      .    9     24  34.16  — 

1.26    —  20.62 

50    9  54.84  + 

40.16    4-1     9.1 

22  24  12.28    .- 

3.97 

101  18     5.3  |4-i8.6 

7   64  Aquarii  .     .     .9     33  13.59  — 

1.23   —  20.63 

49  29  54.95  + 

*\ 

18.90   4-   I     7.6 

22  32  51.73    - 

3.98 

100  39  42.6    4-19.4 

8   70  Aquarii  .     .      .7     42  27.75  — 

1.25    —  20.63 

50    3  54.92  + 

31.85    H-   I     8.9 

22  42     5.87    - 

4.02 

loi  11  56.9    4-20.0 

9        Mars  I.e.    .     .4     48  20.58  — 

1.25   —  20.64 

50    9  56.24  + 

49-47    4-   I     9-2 

22  47  58.69    4- 

0.74 

loi  19  16.2  '       .   . 

10        Mars  II  .     .     .5     48  21.98  — 

1.25   —  20.64 

50  10     .      . 

•           •                                  •       • 

22  48    0.09    — 

0.66 

....          .    . 

II        Weissc  1241       .9       0  17.33  — 

1.22     —    20.64 

49     5  54  70  4- 

2 

20.90    4-   I     6.8 

22  59  55.47    - 

4.06 

100  15  43.6   4-21.4 

12        Wcisse  76     .     .9       6  59.98  ~ 

1.22     —    20.65 

49     5  54.70  + 

34.42    4-   I     6.7 

23     6  38.11    — 

4.07 

100  13  57.1    +21.9 

13   ^Aquarii  ...    9     11  56.57  — 

I. 21     —    20.65 

48  41   54.66  + 

I 

28.99    4-   I     5.9 

23  II  34.71    - 

4.08 

99  50  50.7    4-22.3 

14   97  Aquarii  .      .      .    9  ,  16  38.51   — 

1.35     —    20.65 

54  33  53-39  + 

52  be    4-1  21.3 

23  16  16.51    — 

4.20 

105  42  28.7    +21.3 

15   ^    Piscium  .     .     .9     22    9.14  ~ 

0.84    -  20.67 

33     5  56.85  + 

4 

25.50    4-        37.9 

23  21  47.65    4- 

0.07 

84  17  21.5     f   1.5 

16   >    Cephci(R.) 

.     .            .     . 

217  57  51.12  + 

5 

0.63    4-      45.3 

•           •           ■           •       1 

•           • 

13     2  44.1    -   1.7 

17   }•    Cephci    .     .     .1  5     34  39.02  + 

5.26    —  20.66 

321   53  54.88  + 

3 

16. i6    —       45-3 

23  34  23.62    -f 

0.23 

13     2  46.9  '+   i.i 

18        Anonymous      .    9     43  44.18  — 

1.29  —  20.67 

51  49  53.98  4- 

3 

52.44    4-   I    13.8 

23   43   22.22     — 

4.20 

103     I   21.4    4.23.6 

19        O.Arg.  N.  26144   5     48    2.15  + 

3.16    —  20.67 

327  59  54.40  -f 

5 

29  15    —       36.1 

23  47  44.64  '- 

4.57 

19  11     8.7    4-29.0 

20  u   Piscium  .           .'  9  ■  53  25.23  — 

0.83    -  20.66 

32  37  53.98  + 

3 

43.67    4-       37.2 

23  53     3.73    - 

O.OI 

83  48  36.0    4-  O.I 

21   a    Andromedae  (r.)    .        ... 

•          •                       •          • 

169   27    50.85    4- 

3 

50.46    —       10.7 

■           •            •           • 

•            • 

61  34  50.6    4-  I.I 

22   a    Andromedae 

•          •                      •          • 

10  23    52.65    + 

4 

25.35    +       10.7 

•            •           •           • 

•            • 

61  34  49.9    4-  0.4 

23   y    Pegasi     ...    9       7  19.46  — 

0.62    -  20.66 

24    17    52.20    + 

4 

53.57    -f-       26.3 

0    6  58.16    - 

O.OI 

75  29  33.3    -i-   I.I 

24    laCeti    .     .     .     .9     24  11.57  — 

1.09   —  20.69 

43  25  58.15  + 

4 

32.27    4-       55.0 

0  23  49.79    - 

4.14 

94  37  46.6    4-26.7 

25         B.  A.  C.152.      .    9     3030.08  + 

0.38    —  20.69 

355     I  54.85  + 

2 

44.80    —         5.0 

0  30    9-77    - 

4.22 

46  10  55.8    +28.9 

26   3  Ccti    ....    9     37  51.28  - 

1.42    —  20.65 

57  28     1. 00  H- 

3 

23.80    4   1  30.9 

0  37  29.16    4- 

0.01 

108  39  16.9    —  0.4 

27        Wcisse  (2)  1062 .    9     42  54.70  + 

0  23    —  20.70 

35S  25  50.98    -i- 

2 

39.56    -         1.5 

0  42  34.23    - 

4.26 

49  34  50.2    4-28.6 

28        B.  A.  C.227      .'7     43  26.72  + 

0.23    —  20.70 

358  25  50.98   + 

2 

49. 11    -         1.5 

0  43    6.25    — 

4.26 

49  34  59.8    4-28.6 

29  f    Piscium  .     .     .9     56  59.31  — 

0.79    —  20.77 

31   33  55.08  4- 

5 

0.34    4-       35.8 

0  56  37.81    + 

0.05 

82  45  52.4    4-  0.1 

30        Polaris    .     .     .5     13  52.44  +62.08  —  20.72 

310    9  53. 98  4- 

5 

20.06    —   I     8.5 

I  14  33.80    — 

0.21 

1  20  26.7    4-   I.I 

£.  1$    31        Moon  I,  S.    .     .!  9  '     3  48.84  — 

1.52    _  20.43 

58     8     2.88  4- 

4 

8.99    4-    I  31.7 

21     3  26.89    4-64.48 

109  20    4.8          .    . 

3»   w    Cygni      .     .     ,    6       8     5.49  — 

0.28    _  20.36 

9     5  56.45   + 

3 

46.47    4-          9.2 

21     7  44.78    - 

0.04 

60  16  13.3    4.  0.8 

33    I    Pegasi     .     .     .9     16  47.86  — 

0.60    -  20.33 

19  31  58.28  + 

4 

14.32    4       20.3 

21  16  26.84    — 

0.15 

70  42  54.1    4-  2.3 

34    »?  Aquarii  .     .     .9     25  30.27  — 

1.21    -  20.47 

44  54     1.52  + 

5 

6.18    4-       57.0 

21  25     8.64    4- 

0.06 

96     6  25.9    4-   1.8 

35    c    Aquarii   .     .     .9     3«  37-63  — 

1.26    -  20.47 

47  II   54.25    f 

4 

46.36    -f-   1     1.7 

21  31   15.95    -1- 

0.  II 

98  24     3.5    4-  2.0 

36  c    Pegasi     .     .     .    9     38  33.28  — 

0.85    -  20.36 

29  20  57.08  4- 

4 

7.08    4-       32.4 

21  38  12.02    — 

0.05 

80  40  57.8    4-  2.3 

37  ,«   Capricorni  .     .'9     47     1.16  — 

1.40   —  20.53 

52  55  55.83  + 

4 

0.39    +    I   15.6 

21  46  39.35    4- 

0.12 

104     7  33.1    4-2.1 

38    50  Aquarii  .     .     .!  9     18  17.59  — 

1.39    —  20.39 

52  59  54.78  4 

I 

19.72    4-    I   15.7 

22    17    55.81     — 

4.00 

loj     8  51.4    4-17.2 

39   0    Aquarii  .      .      .,  9     24  33.96  — 

1.32    —  20.39 

50    9  56.92  4- 

39.40    4-   I     8.5 

22   24    12.25     — 

3.96 

loi   18     6.0    4-18.5 

40. 64  Aquarii  .     .     .9     33  13.40  — 

1.31    —  20.38 

49  30    0.78  4- 

2 

12.85    4-   I     6.9 

22   32    51.71     — 

3.98 

100  39  41.7    4-19.4 

1      1 
41    70  Aquarii  .     .     .9     42  27.54  — 

1.32    —  20.37 

50     3  53.10  4- 

34.75    4-   I     8.2 

22   42      5.85      - 

4.02 

loi   11  57.2    4-19.9 

42        Mars  I,  C.    .     . 

4     48  42.88  — 

1.32    —  20.36 

50     I  54.88  + 

2 

39.14    +1     8.1 

22   48   21.20     4- 

0.76 

loi  12     3.3          .    . 

43        Mars  II  .     .     . 

5     48  44.32  - 

1.32   —  20.36 

50    2     .      . 

.      .                 .    . 

22   48   22.64     — 

0.68 

•           •           •           •                    •       • 

44        Weisse  1241      .|  9      0  17.091  — 

1.30   —  20.36 

49    5  54.80  4 

2 

21.80  I4    I     6.0 

22  59  5*^.43    - 

4.05 

100  15  43.8    4-21.4 

45        Weisse  76    .     . 

8       6  59.76   - 

1.30   —  20.35 

49     5  54.25.4- 

35.83    4-    I     6.0 

23     6  38.11    — 

4.07 

100  13  57.2    4-21.8 

46   ^  Aquarii  .     .     .19     11  56.43  — 

1.29   —  20.35 

48  41   51.32  + 

I 

34.24    4-   I     5.1 

23  11  34.79  - 

4.07 

99  50  51.8    4-22.2 

47  97  Aquarii   .     .      .  ■  9     16  38.32  — 

1.43    -  20.35 

54  33  54.10  4- 

53.64    4-   I  20.3 

23  16  16.54  — 

4.19 

105  42  29.2    4-21.3 

48        Vesu       .     .     .'9     28  26.96  — 

1.41    —  20.34 

54     3  51.68  4- 

7 

5.34    4-   I   19. I 

23  28    5.21 

■           • 

105  18  37.3    —  4.6 

49  u   Piscium  .     .     .'9     53  25.01  — 

0.91    -  20.36 

32  37  56.02  4 

3 

42.18    4-       36.7 

23  53    3.77    + 

0.03 

83  48  36.1    4-  0.3 

50  a   Andromeda      .|  9       2  26.41  — 

0.32    —  20.21 

'0  23  53.65   4- 

4 

25.58    4-        10.6 

0    2     5.77    - 

0.08 

61  34  51.0    -f    1.7 

^  «•«-•   n^r.  Ther. 

/l?r  summary*  of  the  eUments  of  re 

diution  sec  page  3. 

— 

1 
No.    Parallax.  ,'  Semi-diam. 

;                                1 
in                     in 

Defe 

Illunii 

ctive      1        Q„^ 

nation.          ^""' 

1 

'in               •     '       • 

ID. 

n 

Of         n 

1    30.30    61. a    60.0 

9    —       13.6                 .      . 

— 

0.3       ;-           13.9 

!    30.30     59.0     57. 8 

31      -45    58.2        -    14    48.8 

.      .        —  I  0  47.0 

'    30.30     57.4     56.7 

ZKNITH-POTNT  rORR.           42     —         I3.5    .                  .       .    ' 

— 

0.3 

-               13.7 

30.S6     66.5  1  65.0 

31.  Three  bisections.         No.    i  to  30      4- 

6] 

1.44 

30.  Five  bisections.           No.  31  to  50      h- 

60.72 

5,6,7.11,13,) 
1               I3>  I4i  38,  39,  }-Four  bisections. 

1 

i          1 

!                1 

1 
1 

i      1 

40.41.44.46.  ) 

1 
I 

1                                   1 
i 

10 77  ▲ 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

CORRECTIO.NS. 

; 

CORRECTIONS. 

m 

DATE 
AND 

obs'r. 

s 

9 

OBJECT. 

MEAN 
THREAD. 

Inst. 

■    Clock. 

ZENITH  niST. 

soi;th,       '           -                        - 
'•■«"" '■"''^"^^•'[nstrument.Refraclion, 

APPARE.NT    ,,       §.2 

RIGHT          j      Sg 

ASCENSION,     i       §  S 

.S.9 

APPARENT         g. 
NORTH-POLAR    = 
DISTANCE.         § 

1877. 

^ 



m.       S. 

1 
1 

s. 

f 

n 

>             It 

h.  m.     s. 

'     2^ 

S' 

" 

»             n 

s. 

01              n 

^    1 

Oct.  5 

I        Venus  I,  S.  . 

9 

14    48.00  !—     1.56 

-   18.73 

58     5  53.75   + 

5 

18.22       + 

I  3<.6 

15  14  27.71    -1-  0.53 

109    19       4.8 

S. 

2  i      Venus,  N.    . 

1 

•                ■                •      ■                    •               • 

• 

58     5  53.75  + 

5 

2.53      + 

I   31.6 

■           •           •           •                    ■           • 

109    18    49.1 

3 

y    Aquilse    . 

A    Ursaj  Minoris 

■    9 

40   47.09 

—  0.88 

-  18.64 

28  29  58.95    -1- 

4 

3.68    l-h 

31.5 

19  40  27.60    -f  0.06 

79  40  55.3    +  < 

4 

.    4 

45   17.38 

-1-77.88 

-  18.62 

309  53  55.38   + 

4 

24.62      — 

I     9.0 

19  46  10.64    -  3.74 

I     3  32.2    4-  ( 

5 

0.  Arg.  S.  20345   9 

8  51.96 

-   1.51 

—   18.62 

53  57  55. 40+ 

3 

33-37    + 

1   19.8 

20    8  31.83    —  3.60 

105     9     9.8    +  ! 

6j       0.  Arg.  S.  20392 

I    . 

•            •            •                   •            • 

•           • 

53  27  55.25   + 

4 

42.39    + 

1   18.4 

•           •           •           ■                    *           • 

104  40  17.2    -^  4 

7 

Lalande  39140 

.    9 

16  56.22    -    1.49 

-   18.63 

f3  •-;  55.25  + 

3 

16.29    + 

I   18.4 

20  16  36.10    —  3.63 

104  38  51.1     +  ( 

8 

Lalande  39210 

• 

•            •            •                    •            • 

•           • 

i4     I   53.88   + 

3 

15  00    + 

1   20.0 

•           •           •           •                    •           • 

105    12   50.1     4-  ( 

9 

0.  Arg.  S.  2054 

1         • 

•            •            •     ■               •            • 

1 

•           • 

54  15  51.90   \ 

4 

17-94    + 

1   20.8 

•           »           •           •                    •           • 

105   27   51.8    +  I 

10 

1 

Lalande  39486 

• 

•           •            •                   •            • 

•           • 

52  59  57.52   -h 

3 

37-34    + 

1    17. 1 

•           •           •           ■                    •           • 

104   II    13.2    +  'i 

1 

II 

Weisse  664  . 

9         • 

•            •            •                   •            • 

•           • 

£3  40     2.28   + 

3 

53.20    + 

I    19.2 

•           •           ■           •                    •          • 

104   51   35.9  ^+  1 

1 
1 

12!      Lai ande  39671' 

• 

i 

•           •           •                   •           • 

1 

•           • 

54  31   57.22  + 

4 

12.87     4- 

I  21.6 

•           ■           •           •      1              •           • 

105  43  52.9    +  1 

1 

i 

13 

Lalande  396712 

1 

•            •            •                   •            • 

•           • 

54  31   57.22   -f- 

4 

0.84     + 

I   21.6 

•           •           ■           ■                    •           • 

1 

105  43  49.9   +  1 

14 

fi    Aquarii   . 

.,  7 

46  2^.80   -    1 .36 

-  18.68 

48  13  56.98  + 

5 

0.35     + 

»     5.3 

20  46    4.80  ; -1-  0.1 1 

99  26  23.8    —  0 

• 

15 

V    Cygni      .      . 

.    7 

52  56.40!+  0.09 

-  18.66 

358     7  53.02   4- 

3 

44.04     - 

1.8 

20  52  37.85       0.00 

49  17  56.5    +  I 

1 

1 

16 

e    Pegasi 

.    9 

38  31.6s  ■-  0.90 

-  18.57 

29  29  57.62  4- 

4 

6.81     -f- 

33-1 

21  38  12. lo   -  o.oS 

80  40  58.7    +  2 

1 

t 

17 

fi    Capricorni  . 

.    9 

46  59.46.-    1.47 

-  18.65 

52  55  56.05   -H 

3 

58.25     + 

1    17.4 

21   46  30. 34         0.00 

104    7  32.9   +  a 

; 

18 

a    Piscis  Aust. 

■    9 

51   16.26  —    1.92 

-  18.68 

69    4     .      . 

t             • 

•       • 

22  50  55.67  ;-h  0  02 

; 

19 

a    Pegasi 

.    9 

59     1.28 

-  0.74 

-  18.71 

24  16     . 

•             • 

•       • 

22  58  41 .86    -h  Q.03 

1 20 

1 

0    Piscium  . 

.    8 

22      7.33 

—  0.96 

-  18.71 

33     6     .      . 

•              • 

•        • 

23  21  47.69    4-  O.oS 

i                  :■ 

21 

I    Piscium  . 

9 

34     1.08 

—  0.98 

i  -  18.66 

33  50     .      . 

•             ■ 

•       • 

1 

23  33  41.41    -  0  06 

1 

22 

a    Andromedae 

■    9 

2  24.81 

-  0.31 

;  -  18.63 

10  24     .      . 

•             • 

•        ■ 

0    2     5. bo  1—  0.04 

23 

y    Pegasi    .     . 

1 

.    9 

7   17.63 

—  0.72 

1-  18.74 

24  18     .      . 

•             • 

•        • 

'  0    6  58.21  1+  0.05 

F.    6 

24 

Lalande  39486 

.    5 

25    26. 12 

-    1.50 

-   18.85 

52  59  59.68   -1- 

3 

3700    + 

1    17.9 

20  25     5  77    —  364 

104   If  15.8    4  7 

• 

25 

Weisse  664  . 

.    ^ 

28    17.61    —    1.51 

-   18.85 

53  39  5».o8  + 

4 

1.70     + 

I    19.9 

20  27  57.25    —  3.68 

104  51  36.9  +  7 

! 
1 

26 

fi    Aquarii  . 

.    8 

46   25.06  ]—     1  .38 

-   18.85 

48  13  52.58   + 

5 

6.17     + 

I     6.0 

20  46    4.83  j 4-  0.15 

99  26  26.0  4-  I 

'                             27 

61' Cygni      .      .      . 

9 

I  44.88  :—  0.05 

-  18.81 

0  39  57.32  + 

4 

31.04     + 

0.8 

21     I  25.98    —  0.05 

51  50  50.4   +  0 

28 

C    Cygni      .      . 

.    5 

8    4.21   —  0.36 

-  18.85 

96.. 

•             • 

•       • 

21     7  44.99    +  0.02 

29 

r  Pegasi     . 

•    9 

16  46.57 

—  0.66 

-  18.85 

19  29  55.12  -h 

6 

17.28     + 

21.0 

21   16  27.05    —  0  07 

70  42  54.6   4  a 

1                                                    ' 

P   .\quarii   . 

•    9 

25  28.93 

-1.30 

-  18.92 

44  53  58.85   + 

5 

7.23     -H 

58.9 

21  25     8.77  |4-  0.07 

96    6  26.2  4-  a 

31 

y3  Cephei    .     .     . 

5 

1 

27  21.97  +   2.75 

-   18.86 

328  47  5960   + 

4 

34.23    - 

35.7 

21  27     5-86  :+  0.17 

19  58  19.3  -  0 

i32 

e    Pegasi 

■    9 

38  31.92  —  0.93 

-  18.82 

29  29  57.60  + 

4 

5.76    H- 

33.5 

21  38  12.13 

—  0.04 

80  40  58.1   +  a 

.33 

79  Draconis 

5 

51  38.08,+   3.56 

—   fB.87 

325  41   55.43  + 

4 

45.38    - 

40.2 

21  51  22.77 

+  0.59 

16  53  31.9  +  I 

34 

6   Aquirii   . 

9 

10  44.751-   1.35 

-  18.91 

47   11    56.82   H- 

4 

1.46    + 

I     3.9 

22  10  24.53 

+  0.06 

98  23  33.4  +  0 

■35 

50  Aquarii  . 

9 

18  16.20  —   1.49 

-  18  87 

53     0     0.41    -h 

1 

9.25    4- 

I   18.4 

22  17  55.84 

—  4.08 

104    8  49.3  +17 

36 

a   Aquarii   . 

9 

24  32.48  —   1.42 

-  18.87 

50  10    0.48   4- 

32.01     + 

I   10.8 

22  24  12.19    —  4.04  1 

loi  18    4.5    +19 

37 

64  Aquarii   . 

9 

33  12.03  -   1 .40 

!-  18.88 

49  30    2  58  + 

2 

8.33    + 

I     9.2 

22  32  51.75 

—  4.05 

100  39  41*4  +ao 

;38 

Mars  I,  C.    . 

4 

47     4.65  -   1.44 

-   18.88 

50  57  59.61    + 

2 

8.22    -f 

I   13.0 

22  46  44.33 

4-  0.83 

I03    7  42.0 

i                 .39 

Mars  II  .      .      . 

5 

47     6.26  -   1.44 

-   18.88 

50  58     .      . 

•            ■ 

•       • 

22  46  45.9* 

—  0.78 

I40 

a    Piscis  Aust. 

.    6 

51   16.48  —   1.93 

-  18.90 

69     4     .      . 

•            • 

•       • 

22  50  55.67    +  0.03 

141 

a    Pegasi 

9 

59     1.50  -  0.79 

-  18.88 

24  15  54.78  + 

4 

14.15    -H 

26.8 

22  58  4».83  !+  0.02 

75  26  56.9  +  I 

!42 

Weisse  1241 

2 

0  15.94 

—    1.40 

-   18.88 

49     5   58.01    4- 

2 

15.07    •+- 

1     8.4 

22  59  55.66     -  4.10 

100  15  43.6    431 

i                  !43 

Weisse  76    . 

-    9 

6  58.42 

-   1.39 

-  18.88 

49     5  58.01   + 

29-34    + 

1     K.3 

23    6  38.15    —  4  II 

100  13  56.8  +aa 

1                  j'*^ 

ijr  Aquarii  . 

•    9 

II   55. 11  1-    1.38 

-   18.88 

48  42     0.24  + 

I 

22. lO    + 

I     7.4 

23  II  34  85    -  4. II 

99  50  50  9  +sa 

l-^s 

97  Aquarii   . 

9 

16  37.07  -   1.54 

i-   18.88 

54  35  58.04  - 

I 

12.52    -f 

1   23.1 

23  16  16.65    —  4.23 

105  43  39.8   f21 

46 

a    Andromednc 

7 

2  25.05  —  0.40 

i-  18.78 

10  24     .      . 

• 

•       • 

0    2     5.76 

—  0.08 

47 

y    Pegasi     .     .     . 

7 

7  1^.87  -  0.79 

-  18.91 

24   18     .      . 

•           • 

•        ■ 

0    6  58. 18 

•f  0.02 

!                 148 

/.?   Ceti    .      .      . 

.    8 

37  49.78  -   I. 61 

-  18.99 

57  28     .      . 

•           • 

•        • 

0  37  29.27 

+   0.15 

49 

32'Camelop.,  s.  p. 

5 

48  33.55   -1508 

'—   18.91 

302  55  57.20  -f 

4 

5.43    - 

I   31 .1 

12  47  5956 

+  6.55 

354    4  52.7    +« 

I50 

32"Camelop.,  s.  p. 

5 
i 

48  41 .05  —15.08 
^'or  summnry  of  the  c^ 

—   18.91 

302  55  57.20   -1- 

3 

47.31    - 
No. 

I   31. 1 

12  48     7.06    —  0,89 

354    4  34.6  4-  3 

• 

No.    Barom.    ^^t.^    ^Ex.   i 

1         1                i 

\'ments  of  reduction  sec  pti/i^c  3. 

Parallax.  |  Semi-diam.    jiij,!!,: 

t 

jciivc 
nation. 

Sum. 

i          1 

in. 
2  ;     29.96   ,  62.2      60.6 

I 

1              II                           in                           t 

-      6.5    -       8.0     -h 

0.3 

•      • 
-        14- 

4  '     30.06      55.8      53.8 

2 

—         6.5  .   4-           8:0 

+          I. 

15         30.09      53.6      51.7   1 

^                                     1                              1 

ZKNITH-POINT  CORR.       38 

—       15.0                   .    .        — 

0.3         -        IS 

24    .       30.36       54.5        52.2    ; 

12.  I 

3,  29.  One  bisection 

. 

a  » 

33  .     30.38     53.2     49-2  1 

4.  Three  bisections.           No.    1  to    2      + 

58.80 

, 

35  ■     30.39     53.2     49-2  i  35 

37.3 

8,43.  Four  bisections.            No.    3  to  17      -J- 

58.42 

45  i     30 

.40 

1  52.0     45,4 

N 

fo.  24  to  50      -h 

57.48 

1 
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10 


If 


a 

a 
2 


OBJECT. 


ME  A.N 

THRKAl). 


I 

3 

3 
4 
5 


e    Piscium 
Polaris 
64  Aquarii 
70  Aquarii 
Mars,  C. 


6  Weisse  124 1 

7  Weisse  76    . 

8  A    Ursae  Minoris 

9  :  a*  Capricorni  . 

10  IF  Capricorni  . 

11  .6i*Cygni     .      . 
«2   C   Cygni      .     . 

13  I  I    Pegasi    .     . 

14  I    Draconis,  s.  p. 

15  ^   Aquarii  . 

16  (   Aquarii  .  . 

17  e    Pegasi    .  . 

18  II  Cephei    .  . 

19  o    Cephei    .  . 

20  6   Piscium  .  . 


31    <    Piscium . 

22  t»  Piscium  . 

23  a    Andronrtedae 
34    4    Draconis,  s.  p. 

12    35        Moon  S. 


■  5 


CORRKrriONS. 


Inst.        Clock. 


m.       s.  s.  s. 

56  57.58  —  0.97    —  18.90 
13  50-78  +60.37    —   18.91 


2 

9 
9 

9 
9 
9 
9 
5 

9 
9 
9 
9 
9 

9 
9 
9 
7 


45  12.65  -1-80.46 
II  38.02  —  I. 41 
20  41.42  —  1.56 


9 
7 
7 
9 
5 

9 
9 


36  d  Sagittarii 

37  _  6    Aquilae  .     . 

38  '  «    Aquilse   .      . 

29  :  y    Aquilae  .     . 

30  >.  Ursae  Minoris 

31  r  Aquilae   .     . 

32  a*  Capricorni  .     .    v 

33  O.  .^rg.  S.  20407'  9 

34  Lalande  39210  .;  9 

35  O.  Arg.  S.  20541  -^ 

36  LalanJe  39579 
i37  *    Cygni 

SSidi'Cygni 

39.  C   Cygiii 

40 :  I    Pegasi    . 


41  ^   Aquarii  . 

43  a   Aquarii  . 

43  50  Aquarii  . 

44  9   Aquarii  . 

45  64  Aquarii  . 

46  70  Aquarii  . 

47  Mars  I,  C. 

48  Mars  II  . 

49  Weisse  1241 

50  Weisse  76 


I  ^ 

!9 
.  9 

9 
'  9 

9 

9 

!  9 

9 
Q 

9 

9 

4 

'I 

I 
Q 


I  45.58 

8     4.83 

16  47-28 

20      I    90 

25    29.50 


0.05 

o  33 
0.61 

10.36 

1.19 


31   36.89  —  1.22 

38  32.59  -  0.85 

40  25.42  +  2.60 

13  56.21    -H  2. lu 

22      8.24    —  0.91 


34  2.00 

53  24.33 
2  25.78 
6  52.23 


0.94 
0.91 
0.36 

7.51 


19. 38 
19.37 
19.39 

19.60 
19.58 
19.67 

19.64 
19.66 

19.72 
19.63 

19.64 

1 1) .  64 

19.69 

19.63 
19.68 
19.54 

19.63 


»o  50.97  -  1.41 
19  41.48  —  o.b7 
30  40.70  —  1.11 
40  48. 13  —  0.70 
45  >2.54   -1-78. 3^ 

58  31.57  -  0.78 

II   38.56  —  1.26 

13.22.60  —  1.33 

I849-59  -  I   32 

22  33-4-1  -  1-34 

27  45.86  —    1. 31 

52  37.47  +   o   15 

I  45-76  +0.11 

8     5.01   —  o. 19 

16  47.44  -  0.51 


31 

59 

18 

24 
33 


37.22 
52.71 
17.21 

33-59 
I3-OI 


42  37.22 

47  43.53 

47  45.16 

o  16.78 

6  59.47 


1.18 
1.02 

1.34 
1.27 
1.27 

1.28 
1 .29 
l.2g 
1.27 
1.27 


20  04 
20.02 
20.09 
19.98 

20.03 

20.00 
20.10 

20.02 
20.01 
2P.(H 

20.01 

19.94 

19.96 

19.92 

19.95 

20.10 
20.04 

19.98 
1 9 .  98 
19. 98 

19. 98 
19.98 
1 9 .  98 
19.97 
19.97 


Baron. 


At.       Ex. 
Ther.  I  Ther. 


ZKNITH  Disr. 

SOUTH, 

FRO.M  ClRlLKS 


CORRFXTIONS. 


Insirunient. 


Refraction 


31  33  56.60  4-  4  59.07  l-H  36.6 

310     9  59.95   -h   5  1S.19  |-  1    10.0 

49  30     o.  II   -f-   2  11.28  j-t-  I     8.2 

50  3  58.95   +  25.39  l-h  I     9.6 
50  41   57.91    +2  3.84  I  f  I   1 1.2 


+  I  7 


+  I 


/.5 
•3 


49  5  57.14  -H  2  16.51 

49  5  57- '4  +  30.55 

309  54  .   .  .   .  I     .   . 

51  43  56.90  -H  3  52.33  1+  I  12.0 

57  23  55-7"  +  4  58.23  +  I  28.8 


0  40    0.28 

+ 

4  25. 85 

,+ 

0.8 

9     5   51.28 

-4- 

3  49. Q2 

'  + 

9.4 

19  31    52.92 

-+- 

4    17.97 

i^- 

20.  s 

300  43  55.7i5 

-H 

2  58.94 

— 

1  37.5 

44   54            . 

•            • 

1 

•        • 

47   11   54.00 

+ 

4  43.18 

+ 

I    3.0 

29  29  56.08 

-h 

4      5.31 

-h 

33.1 

328     5  4948 

-\ 

3   13.87 

— 

36.2 

331   23  50.62 

~*~ 

3  31.72 

1 — 

31.8 

33     5  52.05 

+■ 

4  30.83 

1+ 

38.1 

33  49  54.9s  T-  5   7.22  I  h    39.2 

32  37  5072  4-  3  45.59  1+   37-5 

10  23  50.22  -h  4  26.92  l-H   10.8 

297  n)  .   .      .   .  I     .   . 

67  23  57.08  -h  5  6.21  I  ♦-  2  18.7 


I 


57  57  55.58  4-  4  24.95 

35  55  58. oS  -f-  4  37-07 

46  5  59.10  -h  4  32.37 

28    2(1    58.98+4  4.  10 

309  53  55.50  +   4  25.48 

31  52  0.42  -4-  4  5? -39 

5«  43  53 -SS  +-  3  53.07 

54  II  58. 18  -h  4  i'>.  10 

54   I  53.12  H-  3  16.98 

54  17  52. J^5  -h  2  17.76 

52  55  59.45  -^  4  46.71 

358  7  52. 28  -r  3  45.67 

o  39  55.88  +-  4  32.85 

9  5  5325  +   3  50.47 

19  31  56.15  -r  4  16.94 


+  1  32.7 
-h   42.2 


-H  I 
-h 
—  I 


47  11  58.70  + 

39  43  51.90  -t- 

52  59  57.80  + 

50  10  0.98  -h 

49  30  O.  II  -h 

50  3  59.12  + 
50  24  0.52  H- 
50  24 

49  5  57.39  -H 

49  5  57.39  + 


4  36.68 

3  39- 32 

1  12.71 

32.55 

2  11.79 

25. ".S 

I  25.13 

■       • 

2  15  93 
29.99 


0.5 

31.7 

Q.3 

+   36.3 

■<-  I  13  9 

4-  I  20.8 

-f  1  20.3 

+  1  21.1 

4-  I  17.3 
-  1.8 
4-    0.8 

■+■  9.4 

4-   20.8 


-I-  I 
4- 
4-  I 


4 


4- 

4- 

4- 

4- 


3.2 

48.7 

17.7 
1  10. 2 

8.7 


1 


1  10.3 

1  II. 3 


8.1 

8.1 


.MM' A  RENT 

KI(;ilT 
.\S(KNSI()N. 


h.  111.   S. 

o  56  37.70 

I  14  32.24 


IT. 

8  o 

u)  O 

go 


S. 
0.02 
0.35 


19  46  13.73  -  0.33 

20  II  17.23  I4-  0.05 

20  20  20.48  ;4-  0.05 

21  1  25.89  —  0.05 
21  7  44.86  '—  0.03 
21  16  27.03  —  0.03 

9  19  31.90  '4-  0.66 

21  25  8.67  4-  0.03 


APPARENT 

NORTH-POLAR 

DISTANCE. 


It 


II 


82  45  53.5  1+  0.7 

1   20  29.3    4-  0.6 

too  39  40.8  '4-19.6 

loi  II  55.1    4-20.2 

loi  51  34.2         .   . 

100  15  42.4    4-21.7 

100  13  56.2    4-22.1 

I 
.      .      .     «  '       .    . 

102    55    2'2.6  ,4-1.2 
108  36  43.9    4-   1.8 

51  50  48.1    —   i.o 

60  16  II. 8  .—   1.0 

70  42  52.9    4-   1.0 

351   51  38.4    —  0.6 


For summaty  of  the  iUmcnls  of  trdihtiofi  srr  /Hii^^t-  3. 


No.    I^arallax 


21  31 

16.03 

4- 

0.14 

98  24 

1.4 

0.0 

21    38 

12.10 

j  — 

O.OI 

80  40 

55-7 

0.0 

21    40 

8.47 

. — 

0.15 

19  14 

48.4 

-   1  7 

23    13 

38.67 

— 

0.03 

22  33 

II. 7 

-   1-5 

23    21 

47.69 

'4- 

O.IO 

84  17 

22.2 

4-  2.1 

23  33 

41.42 

■  — 

0.04 

85     1 

57.6 

-  0.8 

23  53 

3.79 

|4- 

0.05 

83  48 

35.0 

-  0.9 

0     2 

5-79 

1  — 

0.06 

61   34 

49.1 

-  0.8! 

12     6 

25.09 

4- 

0.^3 

•            • 

•           • 

•    * 

•            » 

•            • 

1 

•            • 

118  37  43.2 

•       • 

19   10 

29.51 

1 
4- 

0.02 

109  10 

14.4 

4-  4-8 

19  19 

20.56 

'4- 

0.04 

87     7 

38.6 

4-   2.6 

19  30 

19-55 

,4- 

0.09 

97  17 

53.2 

4-   2.3 

19  40 

27.39 

— 

0.03 

79  40  56.0 

4-   1.4 

19  46 

10.81 

— 

0.43 

I     3 

32  9 

4-   2.2! 

19  58 

10.76 

0.00 

83     3 

53.3 

+   1-9, 

20   1 1 

17.28 

4- 

0. 14 

102  55 

22.5 

-H   i.i| 

20  13 

1.25 

1 

3.52 

105  23 

56.3 

4-  5-8; 

20  18 

28. 26 

1  — 

3-55 

105  12 

51.6 

4-   6.4 

20  22 

12.09 

— 

3-57 

105  27 

52.9 

4-   6.7| 

20  27 

24.54 

— 

3-56 

104     8 

24.7 

'+  7-6; 

20  52 

37.62 

;  — 

0.02 

49  17 

57.4 

4-  2.8' 

21      1 

25.88 

— 

0.04 

51   50 

50.7 

4-   1.8 

21     7 

44.83 

'  — 

0.04 

60  16 

14.3 

4.    1.6 

21    16 

26.94 

— 

O.IO 

70  42 

55.1 

-h   3.2 

21   31 

16.06 

4- 

0.18 

98  23 

59.8 

-   1.6 

21   59 

31.71 

■4- 

0.08 

90  54 

41. 1 

4-    I.2I 

22   17 

55-89 

— 

4.03 

104     8 

49-4 

4-17-4 

22  24 

12.34 

— 

3.99 

loi    18 

5.0 

4-18.7 

22  32 

51-76 

— 

4.00 

100  39  41 .8 

4-19.5! 

22  42 

5.96 

— 

4.04 

loi   11 

^6.2 

1 
-1-20.1; 

22  47 

22.26 

-1- 

0.85 

loi  32 

58.1 

1 

• 

22  47 

23.89 

— 

0.78 

•           • 

•            ■ 

•       • 

22  59 

55.54 

— 

4.07 

ICO  15 

42.6 

-^21.5, 

23     6 

38.23 

^■" 

4.08 

100  13 

56.6 

4-22.0 

£■% 

•       «  • 

Defc 

dive 

0 

bcmi-aiam 

. 

Illumi 

nation. 

Sum. 

»» 


ZKNIIH-lMMNT  roKR. 


5 
25 
47 


-      14.5 

-51    14.1 

14.0 


—        0.2  — 


15   10.7 
0.3 


14  7 

I  6  24.8 

14.2 


9t  36.  37i  39.  One  bisection. 
5,  7,  25.  Three  bisections. 

''.A  ll^'.i^ll^'  \  Foi'f  bisections. 
40. 47. 49»  50-    S 

30.  Five  bisections. 


No.  I  to  2 
No.  3  to  7 
No.  9  to  10 
No.  II  to  23 
No.  25  to  50 


4-  57.48 
+  57.60 
4-  56. 88 
4-  56. 82 
+  58.24 


74 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

Oct.  15 
E. 


F.  16 


S.   17 


P.  18 


CORRECTIONS. 


9i 

Z 


I 
2 

3 
4 

5 


OBJECT. 


•S  MEAN 

S      THREAD. 


Inst.       Clock. 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES 


Pegasi     . 
B.  A. C.I 26 (r.) 
B.  A.C.  126. 
B.  A.C.  i66(r.) 
R.  A.C.  166. 


6  3   Ceti    .      .      . 

7  32^  Camelop.,  s.  p. 

8  32' Camelop.,  s.  p. 

9  Hera. 

10        Polaris    . 


II 
12 

13 
14 
15 

16 

17 

18 

19 
20 


V 

a 
I 


Cygni      .      . 
Cephei    . 
Pegasi     . 
B,  A,  C.  7504 
fi   Capricorni    . 

Moon  I,  S.   . 
a    Aquarii   . 
50  Aquarii  . 
a    Aquarii   . 
50  Aquarii   . 


21  a    Aquarii   . 

22  '  64  Aquarii   . 

23  70  Aquarii   . 

24  Mars,  C. 

25  Weisse  1241 

I 

26 :       Weisse  76 

27  ^3  Aquarii    . 

28  I  97  Aquarii   . 
29 '  /i    Capricorni 

30   a    Aquarii   . 

I 

32 
33 
34 
35 

36 

37 

38 

39 
40 


Weisse  (2)  175 
Durch.  22**,  461 

50  Aquarii   . 

a    Aquarii   . 

64  Aquarii   . 

C    Pegasi     . 
70  Aquarii   . 

Mars  I,  C.    . 

Mars  II  . 

Weisse  1241 


41  Weisse  76 

42  I  rj^  Aquarii   . 

43  97  Aquarii   . 

44  Moon,  S. 

45  I    Piscium  . 


46 
47 
48 

49 
50 


No. 

Barom. 

in. 

10 

30.22 

II 

30.08 

19 

30.10 

20 

30.12 

28 

30.12 

29 

.30.03 

38 

30.04 

50 

1 

1 
1 

30.02 

B.  A.  C.  262 
Hera  . 
Idunna    . 
Anonymous 
Polaris    . 


At.       Ex. 
Ther.    Ther. 


m.      s. 
9       7  19.19 


s. 
—  0.71 


s. 
20.30 


•  • 


•  ■ 


•  • 


63.0 

70.5 
65.2 
58.9 
57.2 
64.2 

63.4 
61.6 


61.5 
70.2 
63.6 
57.0 
55.0 
63.0 
61.4 
60.3 


9 

5 

5 

9 
6 

9 

9 
2 

5 
7 

7 
9 
9 
9 


37  51." 
48  35.97 
48  43.73 
o  13.93 
13  52.93 


—  1.50 
-15.19 

-15.19 

—  1. 10 

■1-60.99 


52  57.92  -H  0.22 

15  59. >3   -h    1.72 

16  47.94    —  0.51 

23  41.55   +23.44 
47     1.14   -   1.33 


50  25.01 
59  53.26 
18  17.66 

24  34.07 


1.34 

1.02 

1.33 
1.27 


20.40 

20.29 
20.29 
20.29 
20.28 

20.55 

20.57 
20.51 
20.57 
20.59 

20.57 
20.63 

20.57 

2J.S7 


CORRECTIONS. 


Instrument.  Refraction.; 


It 


II 


24  17  52.02  -I-  4 

503  15  51.80  +  5 

336  33  5^.18  -r  4 

171  13  48.98  4-  4 


54.36 

44.94 
29.48 

25.72 


4- 


8  37  51.18  -h  3  53.72  + 


57  27  57.62  + 

302  55  59.12  + 

302  55  59- »2  + 

40  39  58.05  4- 

310  9  54.80  + 

358  7  55-45  -+- 

336  45  57  92  -h 

19  32  t.05  + 

312  17  59.00  -h 

52  56  .   . 


3  29.22  4- 

3  56.51  - 

3  38.87  - 

5  46.18  4- 

5  16.28  — 


3  41.90 

3  43.67 

4  11.56 

4  47.19 


4- 
—    I 


26.0 

24.8 

2^8 

8.8 

8.8 

29.8 
28.0 
28.0 
49.4 
7.7 

1.8 
24.1 
20.1 

1.7 


9 
9 

9 
9 
9 
9 
9 

9 
9 
4 
5 
9 


47     0.91 
59  53.00 


1.27 
0.97 


20.44 
20.44 


8 

13 

i3 

24 
33 


50.26 

40. 5S 

17.39 
33.86 

13.29 


53  15  58.92 
39  43  58.48 


53  o 
50  10 


5-48 
3.71 


52  59  57.86 

50  10  1.45 

49  29  54.95 

50  4  0.90 

49  47  58.55 
49  5  59-39 


4- 
4- 
4- 
H- 
+ 

4- 
+ 

4- 

+ 


47.32 

34.04 

7.60 

32.60 

14.39 


4-  1 


r 

4- 

4- 
4- 


33.34  4- 

2  19.09  4- 

25.11  4- 

1  25.74  4- 

2  15.62  -h 


49  5  58  32  +  30.41  4- 

48  42  4.08  4-  I  9.50  + 

54  33  57-79  4-  48.94  4- 

52  55  50  35  4-  4  7.81  4- 

39  43  57.00  4-  3  35.94  4- 


I 

I 
1 

I 
I 

X 

I 
I 

I 
I 
I 
I 


21  23  54.05 

15  55  53.52 


4  '9  22  4- 
3  24.54  4- 


—  0.54  —  20.43 

—  0.40  .—  20.43 

—  1.27  -  20.43  "  52  59  53  48  -H  I  21.41 

—  1.23  -  20.43 

—  1. 19  —  20.43 


35  44.41 
42  27.49 
50  6.76 
50  8.10 
o  17.10 


9  I  6  59.63 
9  II  56.32 
9      16  38.24 


0.72 
1 .21 
1.20 
1.20 
1. 19 

1. 19 
1. 18 
1.32 


20.41 

20.43 
20.43 

20.43 
20.43 

20.43 
20.43 

20.43 


9  34    2.70  —  0.85  —  20.45 

5  52  34.03  -M7'.o2  —  20.42 
9  57  54.49  —   i.oi  —  20.42 

6  3  59.91  —  0.80  —  20.42 
6  4  6.22  —  0.79  —  20.42 
5  13  55. 23  +59  33  -  20.42 


50    9  56.14   + 
49  29  56.70  4-   2 


40.67 
18.82 


-I- 
+ 
+ 


15.9 
47.2 

15.3 
8.1 

16.5 

9.1 
76 
8.9 
8.4 
6.8 

6.8 

5.9 
21.3 

15.3 
47.4 

22.2 

16.3 

15.4 

8.2 

6.7 


28  37  57.12   4.   3  24.19    +       31.2 

31.02    -f   I     8.0 

33-35    +    I     7.1 


50  3  56.99 
49  39  57-54 
49  40 


49  5 
48  4» 


58.06  + 
56.48  4- 
4- 


+ 
+ 


54  33  56.35 
42  n  55.45 


-4-  2 


33  49  54.38  +  5 


33.46 
29.29 

52.54  4- 

56.75  + 

5.63  4- 


i 

I 
I 


5. 

4. 

20. 

51. 
38. 


8 

9 
o 

8 
4 


313 
40 

31 

31 
310 


13 
55 
31 
31 
9 


53.17 
52.90 

52.15 
52.15 
55.05 


+ 

+ 
+ 


4 

5 
7 
7 
5 


35.87 
2.78 

52.29 
6.12 

16.40 


—  I 

+ 
+ 
+ 

—  I 


APPARENT 

RIGHT 
ASCENSION. 

Miscellaneuus 
Correction. 

APPARENT 

NORTH-POLAR 

DISTANCE. 

Miscellaneous 
Correction. 

h.  m.      s. 

s. 

0        t         It 

1            1 
"   1 

0    6  58.16 

—    O.OI 

75  29  33.6 

+■  1.5 

•           «          •           • 

•           • 

27  44  19.7 

-+28.5 

•           •           •           • 

•          « 

27  44  22.1 

4-28.5' 

•          •           •           • 

•           • 

S9  48  15.3 

4-29.1 

•           •           •          « 

■           • 

59  48  14-9 

4-29.1 

0  37  29.31 

4-  0.16 

108  39  17.8 

4-  0.4 

12  48    0.49 

+  6.46 

354     4  48.8 

+23.6. 

12  48     8.25 

H-  0.20 

351    4  31.2 

4-  3.1 

0  59  52.54 

•            • 

91  s^  54.8 

-  3.6 

I   14  33.64 

-  0.34 

I  20  24.6 

—  0.6 

20  52  37.57  +  0.02 

21  15  40.28  +  0.05 

2T  16  26.86  —  0.12 

21  23  44-42  4-  8.29 

21  46  39.24  4-  0.02 

21  50   3.10  4-62.75 

21  59  31.67  4  0.08 

22  17  55.76  —  3.99 
22  24  12.23  —  3.95 


21  46  39.21   4-  O.OI 
21  59  31.60  +  0.03 


49  5  58.06  4-  2  19.08  4-  I  5.8  \ 


22  8  29.29 
22  13  19.75 
22  17  5569 
22  24  12.20 
22  32  51.67 

22  35  23.26 
22  42   5.85 

22  49  45.13 

22  49  46.47 

22  59  55.48 

23  6  38.01 

23  11  34.71 
23  16  16.49 


4- 
+ 


3.34 
3.28 

3.97 
3.93 
3.95 

0.07 

3.9'» 
0.71 
0.63 
4.03 

4.05 
4.06 

4.17 


49  17  56.8 

4-  2.6] 

27  55  38.7 

-  1.7' 

70  42  53-9 

'4-    2.2 

3  28     5.7 

.      .      ■      ■ 

4-27.2 

•        • 

104  28  23.3 

,                             1 

•       • 

90  54  40.  g 

4-    i.o 

104     8  49.6 

+  17.2 

loi  18    5.6 

+  18.5; 

104    8  49.9 

+  17. 1 

101  iS     5.1 

+  18.4 

100  39  42.8 

4-19.3 

loi  II  56.2 

4-19. 81 

100  56  53.8 

■       • 

100  15  43.0 

1-+2I.3 

100  13 

99  50 
105  42 
104     7 

90  54 


56.7 
50.6 

29.2 

34.7 
41-5 


+  21.7 

4-22.1 
+  21. 1 
+  3.6 
+   1.6 


72  34  56.7    +24.8 

67     5  55-6    +26.2 

104     8  51.5  '4-17-I 

loi   18  6.2    4-18.4 

100  39  43.4    4-19-2 


79  48  13.7 
101  II  57.2 
100  48  59.2 


4-  2.7 
4-19.7' 


100  15  44.2    4-21.2 


23  33  41.42    —  O.OI 


0.4 
49.7 
■^52 

35.2 
7.4 


o  52  30.63 

0  57  33.06 

1  3  38.69 
1  3  45.01 
I  14  34.19 


-15.84 


—  4.16 
+  0.44 


100  13  58.5 

99  50  51-9 

105  42  30. f 

93  22  5.2 

85     I  59.6 


+21.71 

4-22.1 

4-21.0 

«  « 

4-   1.3 


4  23  49.8  +25.9 

92     8     6.6  —   3.6 
82  46  40.8 

82  45  54.7  4-28.4 

I  20  25.2  4-   I.I 


For  summary  of  the  elements  of  red m  Hon  see  page  3. 


No.    Parallax.     Semi-diam. 


Defective 
Illumination. 


Sum. 


ZEMTH-POINT  CORR. 


12,49.  One  bisection. 

16,20,21,23,1 

24,  25,  26,  27,  vTliree  bisections. 

28,  44.  46.        ) 

19.  33.  34.  35.  > 

37,  38,  40,  41,  />Four  bisections. 

42, 43.  ) 

50.  Five  bisections. 


No.  I  to  10 
No.  II  to  19 
No.  20  to  28 
No.  29  to  50 


n 


4-  60.72 
4-  60.07 
4-  61 .01 
+  61.54 


16  —43  17.8   — 

24  —  13.1 

38  —  13.0 

44  -36  25.2   - 


I       II 
14  47.2 

14  51.6 


n 


-  58 


-  0.3   - 

-  0.3   - 


-  51 


5.0 

13.4 

13.3 
16.8 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


li 


>5 


1 


a 
2S 


1 

2 

3 
4 
5 


OBJECT. 


•8 

41 


H  : 


MEAN 

THREAD. 


CORRECTIONS. 


Inst.      Clock. 


B.  A.  C.  7643  (R.)   . 
B.A,C.7643      .    . 
0   Aquarii(R.)  . 

0    Aquarii  . 

50  Aquarii  ...    9 


m.     s. 


s. 


s. 


18  17.72  —  1.32    —  20.62 


6  9   Aquarii  . 

7  64  Aquarii  . 

8  '  70  Aquarii  . 

9  Mars  I,  C.    . 
10 ,       Mars  II  .     . 

11  Weisse  1241 

12  Weisse  76    . 

13  ^  Aquarii  .     . 

14  97  Aquarii   . 

15  tf    Piscium  . 


9 
9 
7 
4 

.  5 

9 
I  9 
,  9 
.  9 
'  9 


24  34-16 
33  13.59 
42  27.75 
48  20. $8 

48  21.98 

o  17.33 
ft  59.98 

II  56.57 
16  38.51 
22  9.14 


1.26 
1.23 
1.25 
1.25 
1.25 

1.22 
T.22 
1. 21 

1.35 
0.84 


20.62 
20.63 
20.63 
20.64 
20.64 

20.64 
20.65 
20.65 
20.65 
20.67 


16  >  Cephei(R.)  .     .    . 

17  y  Cephci    .  J  5 
i4  Anonymous      .    9 

19  O.  Arg.  N.  26144    5 

20  cj  Piscium  .  .9 


34  39.02  4-  5.26  —  20.66 

43  44.18  —  1.29  —  20.67 

48     2.15  +  3.16  —  20.67 

53  25.23  -  0.83  -  20.66 


9 
9 
9 


21  a    Andromeds  (r.) 

22  A    Andromedae 

23  y   Pegasi     .     .     . 

24  laCeti   .... 

25  B.  A.  C.  152.     . 

26  /3  Ceti    ....    9 

27  Weisse  (2)  1062 .    9 

28  B.  A.  C.  227  . :  7 
2q  t  Piscium  .  .  .9 
30        Polaris    . 


7  19.46  —  0.62 
24  11.57  —  1-09 
30  30.08  +  0.38 


31  :  Moon  I,  S. 

32  ;  Cygni      . 

33  ■  I  Pegasi    . 

34  3  Aquarii  . 

35  ^'  Aquarii  . 

36  c    Pegasi 

37  u    Capricorni 

38  50  Aquarii  . 

39  e   Aquarii  . 

40  64  Aquarii  . 

41  70  Aquarii  . 

42  '       Mars  I.  C. 

43  Mars  II  . 

44  Weisse  1241 

45  Weisse  76 

46 :  ^  Aquarii  . 

47  97  Aquarii  .     . 

48  Vesu 

49  M   Piscium  . 

50  a   Andromedae 


^— ___^       At*       £(Za 

^"'"•Ther.lTher. 


9 
6 

9 
9 
9 

9 
9 
9 
9 
9 

9 

4 

5 

9 
8 

9 
9 
9 
9 
9 


37  51.28 

42  54.70 

43  26.72 
56  59.31 
13  52.44 

3  48.84  - 

8  5.49- 

16  47.86  - 

25  30.27  • 

31  37.63  - 

38  33.28  ■ 

47  1.16 
18  17.59  ■ 
24  33.96  " 
33  13.40 

42  27.54 

48  42.88  • 

48  44.32 
o  17.091- 
6  59.76 

II  56.43 
16  38.32 
28  26.96 
53  25.01  I 
2  26.41 


—  1.42 
+  o  23 
+  0.23 

—  0.79 
+  62.08 

—  1.52 

—  0.28 

—  0.60 

—  1.21 

—  1.26 

—  0.85 

—  1.40 

—  1.39 

—  1.32 

—  1.31 

—  1.32 

—  1.32 

—  1.32 

1.30 
1.30 

1.29 

1.43 
1. 41 
0.91 
0.32 


20.66 

20.69 
20.69 

20.65 

20.70 
20.70 
20.77 

20.72 

20.43 
20.36 
20.33 
20.47 
20.47 

20.36 
20.53 

20.39 
20.39 
20.38 

20.37 
20.36 
20.36 
20.36 
20.35 

20.35 

20.35 
20.34 
20.36 
20.21 


corrections, 
zenith  dist. 

SOUTH, 

FROM  CIRCLES.  i„,„„„,en,.  Refraction. 


tt 


tl 


il 


197  3  54.00+ 

342  47  55.70  -h 

132  39  54.65  + 

47  II  53.80  + 

52  59  55.46  + 


4 
3 

4 
4 
r 


24.32 

46.96 

5.01 

6.19 

16.99 


+ 

+ 


I 
I 
I 


17.8 
17.8 

2.3 

2.3 
16.4 


50  9  54.84  -+-   40.16  +1  9.1 

49  29  54.95  +  2  18.90  +  I  7.6 

50  3  54.92  +-  31.85  +  I  8.9 
50  9  56.24  +  49-47  +  I  9-2 
50  10  .   .      .   . 


49  5  54.70  + 
49  5  54.70  + 
48  41  54.66  -H 

54  33  53-39  + 
33  5  56.85  + 

217  57  51.12  + 
321  53  54.88  +- 

51  49  53.98  + 
327  59  54.40  + 

32  37  53.98  + 


5 
3 
3 
5 
3 


20.  ()0 

34.42 
28.99 

52  85 
25.50 

0.63 
16.16 

52.44 
29  15 

43.67 


+ 
+ 
+ 
+ 

+ 


+  I 


+ 


169  27  50.85  -^-  3  50.46  — 
10  23  52.65  +  4  25.35  + 
24  17  52.20  + 

43  25  58.15  + 
355  I  54.85  + 


4  53.57  -^ 
4  32.27  -H 
2  44.80  — 


57  28  I. 00  + 
35S  25  50.98  + 
358  25  50.98  + 

31  33  55.08  + 

310  9  53. 9S  + 

58  8  2.88  + 

9  5  56.45  + 

19  31  58.28  + 

44  54  1.52  + 

47  II  54.25  + 

29  29  57.08  + 

52  55  55. 88  + 

52  59  54.78  + 

50  9  56.92  4- 

49  30  0.78  + 


23.80 

39.56 

4Q.II 

0.34 


+  I 


5  20.06  —  I 


4  8.99 

3  46.47 

4  14.32 

5  6.18 
4  46.36 


+  I 


+ 
+  I 


4 
4 
I 


7.08  4- 

0.39  + 

19.72  + 

39.40  -h 

12.85  +- 


50 
50 
50 
49 
49 


3 
I 

2 

5 
5 


53.10  + 
54.88  + 

•     • 

54.80  + 
54.25  -f 


34.75 
39.14 


4- 
+ 


21.80  1+ 

35.83  + 


I 
I 
I 
I 

I 
I 

I 
I 


48  41  51.32  +  I  34.24  +  I 

54  33  54.10  +   53.64  +  I 
54  3  51.68  4-  7  5-34  ,+  I 
32  37  56.02  +  3  42. iS  + 
10  23  53.65  +  4  25.58  + 


6.8 
6.7 

5.9 
21.3 

37.9 

45.3 
45.3 
13.8 
36.1 
37.2 

10.7 
10.7 
26.3 
55.0 
5.0 

30.9 
1.5 
1.5 

35.8 

8.5 

31.7 
9.2 

20.3 

57.0 

1.7 

32.4 
15.6 

15.7 

8.5 
6.9 

8.2 
8.1 

■        • 

6.0 
6.0 

5.1 
20.3 

19. 1 

36.7 
10.6 


apparent 

RIGHT 
ASCENSION. 


(A 

^  Si 

M  O 


h,  m.   s. 


•    • 


•    • 


s. 


•    ■ 


22  17  55.78  —  4.0I 


22  24  12.28 
22  32  51.73 


22  42 

22  47  58.69 


3.97 

-  ,   3.98 

5.87  I-  4.02 

+ 


22  48  0.09  — 


0.74 
0.66 


22  59  55.47  -  4.06 

23  6  38.11  —  4.07 
23  II  34.71  —  4.08 
23  16  16.51  —  4.20 
23  21  47.65  +  0.07 


23  34  23.62  +  0.23 

23  43  22.22  —  4.20 

23  47  44.64  -  4.57 

23  53  3-73  -  o.oi 


o  6  58.16 
o  23  49.79 
o  30  9.77 

o  37  29.16 
o  42  34.23 
o  43  6.25 

0  56  37.81 

1  14  33.80 

21  3  26.89 

21  7  44.78 

21  16  26.84 

21  25  8.64 

21  31  15.95 


+ 


0.01 

4.14 
4.22 

0.01 
4.26 
4.26 
0.05 
0.21 


+64.48 

—  0.04 

—  0.15 
+-  0.06 

+    O.II 


21    38    12.02  —    0.05 

21  46   39.35  +    0.12 

22  17  55.81  —  4.00 
22  24  12.25  —  3.96 
22    32    51.71  —    3.98 

22   42      5.85  -    4.02 

22   48   21.20  +    0.76 

22   48   22.64  —    0.68 

22  59  5«^.43  —  4.05 

23  6  38.11  ,—  4.07 

23  II  34.79  -  4.07 

23  16  16.54  i—  4.19 

23  28    5.21  ;     .    . 

23  53   3.77  .+  0.03 

o    2     5.77  '—  o.o3 


APPARENT 

NORTH-POLAR 

DISTANCE. 


II 


(0 

P    . 

i.i 


II 


33  57  45.1  +28.8 

33  57  46.1  +28.8 

98  23  23.8  +-  0.6 

98  23  23.5  +  0.3 

104  8  50.1  +17.3 

loi  18     5.3  '  +  18.6 

100  39  42.6  4-19.4 

loi  II  56.9  +20.0 

loi  19  16.2  I 


100  15  43 
100  13  57 

99  50  50 

105  42  28 

84  17  21 


13  2 

13  2 

103  I 

19  II 

83  48 


44 
46 
21 

8 
36 


61  34  50 
61  34  49 
75  29  33 
94  37  46 
46  10  55 

108  39  16 
49  34  50 
49  34  59 

82  45  52 
I  20  26 

109  20  4 

60  16  13 

70  42  54 
96  6  25 

98  24  3 

80  40  57 

104  7  33 
loj  8  51 
loi  18  6 
100  39  41 

loi  II  57 
loi  12  3 

•    •     • 

100  15  43 
100  13  57 

99  50  51 

105  42  29 

105  18  37 

83  48  36 

61  34  51 


6 
I 

7 
7 

5 

I 

9 
4 

7 
o 

6 

9 
3 
6 

8 


H-2I.4 

+  21.9 

1  +  22.3 

+  21.3 

+  1.5 

-  1.7 
+  1. 1 
+  23.6 
+  29.0 
4-  O.I 

4-  I.I 
4-  0.4 

+  I.I 
+  26.7 

+  28.9 


9  -  0.4 

2  4-28.6 

8  4-28.6 

4  +■  0.1 
7  +  I.I 

8 

3  +  0.8 
I  4-  2.3 

9  +  1.8 

5  +-  2.0 


8 
I 

4 
o 

7 


+  2.3 
+  2.1 
+  17.2 
4-18.5 

4-19.4 


2  4-19.9 
3 

•        • 

8  +21.4 

2  +21.8 


8 
2 

3 
I 

o 


+  22.2 
+  21.3 
,—  4.6 
■+  0.3 
+  1.7 


Ftn'  summary  of  the  elcnwnts  of  reduction  see  page  3, 


No.    Par.ll lax.  ,'  Semi-diam. 


Defective      I 

I 

Illumination.  I 


Sum, 


in. 

JO.  30 
30.10 
30.30 
30.16 


61.2 

59.0 

57.4 
66.S 


60.0 

57.8 

56.7 
65.0 


5,  6,7,11,  12,  ) 

I3>  I4>  38.  39*  \ 
40,41.44.46.  ) 


31.  Three  bisections. 
30.  Five  bisections. 


1        II 

9 

—      13.6 

31 

-45  58.2 

Zr.NITH-POINT  rORR. 

42 

-     13.5 

No.    I  to  30      -h  61.44 

No.  31  to  50      4-  60.72 

I  II 


II 


.  . 


—  14  48.8 


-   0.3     '- 


II 


—  I 


-   0.3 


Four  bisections. 


13.9 
o  47.0 

13.7 


10 77A 


74 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

Oct.  15 
E. 


CORRECTIONS. 


I 
2 

3 
4 

5 


OBJECT. 


n 


MEAN 
THREAD. 


Inst.       Clock. 


F.  16 


S.   17 


Pcgasi     . 
B.  A.C.  i26(r.) 
B.  A.C.  126. 
B.  .A.C.  166  (R.) 
B.  A.C.  166. 


6  3  Ccti    .      .      . 

7  32*  Camclop.,  s.  r. 

8  32-  Camelop.,  s.  p. 
Hera  . 
Polaris    . 

Cygni 

Ccphei    . 

Pcgasi 

li.  A.  C.  7504 

Ca[)ricorni    . 


9 
10 

II 
12 

13 
14 
15 


V 

a 
I 


16  Moon  I,  S. 

17  u    Aqiiarii    . 

18  50  Aquarii  . 
i()  ff  Aqiiarii  . 
20  5oA(}uaiii  . 


21  n    Ac[iiarii   . 

22  64  Aquarii   . 

23  70  .Acjiiarii   . 

24  Mars,  C. 

25  Wfissc  1 24 1 

26  Weisse  76 

27  \l>^  Aquarii    . 

28  97  Aquarii   . 
P,  18    29  fi    Capricjrni 

30  a    Aquarii   . 


31  Weisse  (2)  175 

32  Durch.  22°,  461 

33  50  Aquarii   . 
3^  a    A({uarii   . 

35  64  Acjuarii   . 

36  C    Pegasi     .      . 

37  70  Aquarii    . 

38  Mars  I.  C.    . 

39  Mars  II  . 

40  Weisse  1241 


41  Weisse  76 

42  \l)-  Aquarii    . 

43  97  Aquarii   . 

44  Moon,  S. 

45  t     Piscium  . 


46 

47 
48 
49 
50 


No.    Barom. 


B.  A.  C.  262 
Hera  . 
Id u una    . 
Anonymous 
Polaris    . 


m.      s.  s. 

7  19.19  —  0.71 


s. 
20.30 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLKS 


CORRECTIONS. 


Instrument.  Refraction. 


t 


At. 


Ex. 


10 
II 

19 
20 

28 

29 

38 

50 


in. 
30.22 
30.08 
30.10 
30.12 
30.12 
30.03 

30.04 
50.02 


Ther- 

Ther 

63.0 

61.5 

70.5 

70.2 

65.2 

63.6 

58.9 

57-0 

57.2 

55.0 

64.2 

63.0 

634 

61.4 

61.6 

60.3 

9 

5 

5 

<) 
6 

9 

9 
2 

D 

7 


7 
9 
9 

9 


37  51."  -  1.50 
48  35.97  -15.19 
4S  43.73  -15. J9 
o  »3.93  -  1.10 
t3  52.93    +-60.99 

52  57.92  -f   0.22 

t5  59.^3  -H    1.72 
16  47-94    —  0.51 

23  41.55    ^-2344 
47     1.14  -   1.33 


20.40 

20.29 
20.29 
20.29 
20.28 


24  17  52.02  +  4  54.36  4- 

i03  15  51.80  +  5  44.94  + 

336  33  56.18  -r  4  29.48  - 

171  13  48.98  +  4  25.72  — 

8  37  51.18  +  3  53.72  + 


57  27  57.62 
302  55  59.12 
302  55  59-12 

40  39  58.05 
310     9  54.80 


20.55    358     7 

336  45 


50  25.01 
59  53.26 
iS  17.66 

24  34.07 


1.34 
1.02 

1-33 
1.27 


20.57 
20.51 
20.57 
20.59 

20.57 
20.63 

20.57 
2J.57 


19  32 

312   17 

52  56 


55.45 

57  92 

1.05 

59.00 


+ 
4- 
+ 


+ 


3 
3 
3 
5 
5 

3 
3 
4 
4 


29.22  + 

56.51  - 

38.87  - 

46.18  4- 

16.28  — 


53  15  58.92  +   4 

39  43  58.48  4-   3 

53     o     5.48  4-    I 

50  10     3.71  4- 

52  59  57-86  -H   i 


41.90 

43.67 
11.56 

47.19 


47.32 

34.04 

7.60 

32.60 

14.39 


+ 
—    I 


■ 

r 

4- 


26.0 
24.8 
2\.S 

8.8 
8.8 

29.8 
28.0 
28.0 
49.4 
7.7 

1.8 
24.1 
20.1 

1.7 


APPARENT      I 

RIGHT 
ASCENSION. 


h.  m.     s. 
o    6  58.16 


SO 


S. 
O.OI 

•  • 


0  37  29.31 

4- 

0.16 

12  48    0.49 

4- 

6.46 

12  48     8.25 

4- 

0.20 

0  59  52.54 

.      . 

I    14  33.64 

— 

0.34 

50  10    1.45  + 

49  29  54.95    + 

50  4     0.90  4- 

49  47  58.55   + 


33.34  4- 

2    19.09  + 

25.11  + 

I    25.74  + 


I 
I 
1 

I 
I 
I 
I 


15.9 
47.2 

15.3 

8.1 
16.5 

9.1 
7  6 
8.9 
8.4 


20  52  37.57  +  0.02 

21  15  40.28  4-  0.05 
2r  16  26.86  —  0.12 
21  23  44.42  4-  8.29 
21  46  39.24  +  0.02 

21  50  3.10  4-62.75 

21  59  31.67  +  0.08 

22  17  55.76  -  3.99 
22  24  12.23  !—  3.95 


•ji 

3 
c 

APPARENT  B.; 

NORTH-I*OLAR    ;= 
DISTANCE.  § 


49     5  59.39  4-  2  15.62    4-   I     6.8 


49     5 
48  42 


58  32 
4.0S 


9 
9 

9 
9 
9 
9 
9 

9 
9 
4 
5 
9 


47     0.91 
59  53.00 


8  50.26 

13  40. 5^ 

17.39 
33.  S6 

13.29 


i3 
24 
33 


3? 
42 

50 

50 

o 


44.41 

27.49 
6.76 

8.10 

17.10 


9  6  59.63 
9  II  56.32 
9      16  38.24 


1.27 
0.97 

0.54 
0.40 
1.27 
1.23 
1. 19 

0.72 
1 .21 
1.20 
1.20 
1. 19 

1. 10 

1.18 

1.32 


20.44  ! 
20.44 

20.43 
20.43 

20.43 
20.43  A 

20.43 


54  33  57.79 
52  55  50  35 
39  43  57.00 


+ 
4-    I 

+ 
+ 
4- 


4 
3 


30.41 
9.50 

48.94 
7.81 

35.94 


21  23  54.05  4-  4  19  22 

15  55  53-52  4-  3  24.54 

52  59  53.48  4-  1  21.41 

50  9  56.14  4-   40.67 

49  29  56.70  4-  2  18.82 


4- 
+ 

4- 

4- 

4- 

4- 
4- 

4- 
4- 
4- 


20.41;  28  37  57.12  4-  3  24.19  4- 

20.43  4  50     3  56.99  4-       31.02  4- 

20.43  1  49  39  57.54  +   I   33-35  + 

20.43  I  49  40     .      .  .      . 

20.43  I  49     5  5806  4-   2  19.08  4- 


20.43 
20.43 
20.43 


9  34     2.70  —  0.85  —  20.45 

5  52  34.03  4-i7'.02  —  20.42 
9  57  54.49  -   1. 01  -  20.42 

6  3  59. 9^  —  0.80  —  20.42 
6  4  6.22  —  0.79  —  20.42 
5  13  55.28   +59  33  -  20.42 


49     5  58.06  4-  33.46  4- 

48  41  56. 48  4-  I  29.29  4- 

54  33  56.35   +  52.54  4- 

42  II  55.45  -+■  2  56.75  4- 

33  49  54.38   4-  5     5.63  + 


313 
40 

31 

31 
310 


13 
55 
3» 
31 
9 


53.17 
52.90 
52.15 
52.15 
55.05 


4 
4- 

4- 

4- 

4- 


4 

5 
7 
7 
5 


35.87 
2.78 

52.29 
6.12 

16.40 


—  I 

4- 
4- 
4- 

—  I 


6.8 

5.9 
21.3 

15.3 
47.4 

22.2 
16.3 

15.4 
8.2 

6.7 

31.2 
8.0 

7.1 

•       • 

5.8 

5.8 

4.9 
20.0 

51.8 
38.4 

0.4 
49-7 

35.2 
7.4 


21  46  39.21  ;+  O.OI 
21  59  31.60  I4.  0.03 


22  8  29.29 
22  13  19.75 

22  17  55.69 
22  24  12.20 
22  32  51.67 

22  35  23.26 
22  42   5.85 

22  49  45.13 

22  49  46.47 

22  59  55.48 

23  6  38.01 

23  II  34. 71 
23  16  16.49 


4- 
4- 


3-34 

3.28 

3.97 
3.93 
3.95 

0.07 

3.9*» 
0.71 

0.63 
4.03 

4.05 
4.06 

4.17 


23  33  41.42  —  0.01 

o  52  30.63  -15.84 

0  57  33.06  .   . 

1  3  38.69  .  . 
I  3  45.01  —  4.16 
I  14  34.19  +  0.44 


75  29  53.6 

27  44  19-7 
27  44  22.1 

59  48  15.3 
59  48  14.9 

108  39  17.8 

354  4  48.8 

354  4  31.2 

91  52  54.8 

1  20  24.6 


4-  I 
4-2; 
4-2< 

+  2< 

■A-2( 

4-  i 
4-2 

4-  ; 


49  17  56.8  4  ; 

27  55  38.7  - 

70  42  53.9  4 

3  28  5.7  +2 


104  28  23.3 
90  54  40.9 
104  8  49.6 
101  18  5.6 
104  8  49-9 


+  I 

4-li 
4-1: 


lOI  iS  5.1  4l{ 

100  39  42.8  41^ 

101  II  56.2  +1^ 
100  56  53.8 
100  15  43.0  4-21 


100  13  56.7 

99  50  50.6 

105  42  29.2 

104  7  34-7 
90  54  41.5 


+  21 

423 
+  21 

+  3 

4-  1 


72  34  56.7  4-J4 

67  5  5S-6  4J6 

104  8  51.5  -«-i7 
101  18  6.2  4-iS 
ICO  39  43.4  +19 

79  48  13.7  -l-  » 
loi  II  57.2  419 
100  48  59.2 

100  15  44.2  +21. 

100  13  58.5  +«. 

99  50  51.9  4-W. 

105  42  30.1  +«. 
Q3  22  5.2 

85  I  59.6  +  >• 

4  23  49.8  4-»5« 

92  8  6.6  -  3- 
82  46  40.8 

82  45  54.7  +«8. 

I  20  25.2  4-  I' 


/'or  sumftmrv  of  the  clcmcuts  of  reduction  see  ptige  3. 


No.    Parallax.     Semi-diam. 


Defective 
Illumination. 


Sum. 


ZENITH-POINT  CORR. 


12,  49.  One  bisection. 

16,20,21,23,) 

24,  25,  26,  27,  -Three  bisections. 

28,  44.  46.        ) 

19.  33.  34.  35.  \ 

37,  38.  40,  41,  .Four  bisections. 

42. 43.  ) 

50.  Five  bisections. 


No.  I  to  10 
No.  II  to  19 
No.  20  to  28 
No.  29  to  50 


ti 


4-  60.72 
4-  60.07 
4-  61.01 
4-  61.54 


16  —43  17.8 

24  -  13. 1    I 

38  —  13.0 

44  -36  25.2 


-  14  47.2 

-  14  51.6 


I* 


-  0.3 

-  0.3 


58   Si^ 
5t  l6|i 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


75 


CORRECTIONS. 


u  < 

E  ■ 

3    ' 

z  . 


OBJECT. 


M 

•a 
n 

(U 

u 

US 

H 


MEAN- 
THREAT). 


Inst.       Clock. 


I 

2 

3 
4 
5 

6 

7 
8 

9 
lo 


«»  Cell  ....  9 

9    Piscium ...  9 

tf    Piscium  ...  9 

;3  Arietis    ...  9 

Krad.  329  (Mira)  4 

Piazzi  II.  57-  -4 
Neptune      .     .    9 

fSCcti  ....  9 
Lalande  4803     .    9 

y   Cell  (r.)  . 


ni. 
18 

25 

39 

48 

13 


s. 

18.34 
19.49 
19.40 
16. or 

33.71 


s. 

1. 16 
0.62 

0.77 
0.48 


11  >    Ceii    .     . 

12  B.  A.C.  S93 

13  B.A.C.962( 

14  B.  A.C. 962 
i5'6i»Cygni     . 


16 

17 
IS 

19 
20 


I  Pegasi 

fi  Aquarii 

^  Aquarii 

e  Pegasi 

a  Aquarii 


R.) 


21  I  B.  A.C.  7743 

22  .  B,  A.  C.  7770 

23  I  0  Aquarii   . 

24  {a  Andromedae 

35  :  >'  Pegasi    . 

I 

26;. .J  Celi   .     .     . 

27  e  Piscium  . 

28  J  Polaris    . 

29  e^  Ceii  .     .     . 

30  =  9  Piscium  . 


31  '  o  Piscium  (r.) 

32  =  o  Piscium  . 

33  a  Arieiis  (k.)  . 

34  a  Arietis    .     . 

35  Neptune. 


36  Moon  11.  N. 

37  a  Ceti  .     . 

38  fi  Leonis    . 

39  12'Canum  Venal. 

40  Polaris,  s.  r. 

|i  ■  i3  Aquarii  .     . 

42  e  Pegasi 

43  a  Aquarii  . 

44  B.  A.C. 7923 (r 

45  '  B.  A.  C.  7923 


46 
47 
48 
49 
50 


Weisse  966  . 
Mars  I,  S.  . 
Mars  II,  N.  . 
Weisse  1204 
Saturn  I,  S.  . 


13  41-4^ 
19  14.47 
22  2.73 
29  45.86 


—  1.04  I 

—  1.04  ' 

—  0.69  I 

—  0.78  I 

—  0.82  1 


s. 
20.44 
20.45 
20.42 
20.35 
20.42 

20.42 
20.42 
20.42 
20.42 


2 
9 


37  21.19 
46  29.07 


0.90 
2.01 


2U.42 
20.42 


9       I  45.94  4-  0.04  I—  20.27 


9 
9 
9 
9 
9 

7 

9 

2 

9 
9 

9 
9 
5 
9 
9 


16  47. 8i 
25  30.11 
31  37.47 
38  33.17 
59  53.04 


0.60 
1.26 

1. 31 
0.87 

1. 13 


6  19.99  +  0.21 
9  57.56+  0.21 

10  46.08  —   I. 31 
2  26.51    —   0.34 

7  19.24  -  0.75 

37  51.19  -   ».58  ! 
56  59.10  —  0.93 
13  52.38  +61.44 
18  18.42  --   1.33 

25   19.63  -  o  74 


20.39 
20.35 
20.35 
20.32 
20.37 

20.36 
20.36 
20.44 
20.31 
20.31 

20.39 
20.39 
20.37 
20.33 
20.45 


•     • 


I 


■     • 


9  18  49.06  —  0.82  1—  20.37 


) 


9  28  1.23  —  0.61 

9  56  16.70  —  1.02 

9  43  10.21  —  0.60 

9  50  38.19  +  0.21 

7  '  15  59.66  —66.55 

9  ,  25  30.08  —  1.19 

9  38  33.10  —  0.81 

7  59  52.99  -  >o6 


! 


20.37 
20.39 
20.47 
20.45 

20.45 

20.40 
20.33 
20.40 


9 
4 
5 

9 
4 


48  3.68 
53  18.86 
53  20.24 
58  28.92 

5  13.35 


1.34 
1.28 

1.28 

1.34 
r.23 


20.39 
20.39 
20.39 
20.39 
20.39 


ZENITH  DIST. 

SDUIH, 
FROM  CIRCLES. 


CORRECTIONS. 


Instrument.  Refraction. 


47  37  54.95  +  3 

24     5  54.42  +  4 

30  15  53.42  -H  4 

18  35  52.98  -t-  4 
42   17  53.75   +  6 

42   17  53.75  + 
26  51  55.20  + 

30  53  57-22  + 
32  29  53. 12  -I- 

M3  45  53-45   + 

36     5   57-35  +  3 

79     9  55-50+  4 

190     9  46.^40  +  5 

349  39  51.52   +  5 

o  39  54.65   +  4 

19  31  54-60  +  4 

44  53  56.35  +  5 

47  II  52.00  +  4 

29  29  57.12  +  4 

39  43  59-32  +  3 


21.39 
12.08 
2S.14 

39." 
38. 69 


6  22.63 
4  53-81 
4  12.87 
4  4563 
4  35.70 


32.74 

48. ^»5 

14. 7& 

8.72 

32.76 

1S.09 
10.02 

45.54 

5-37 
3i.feo 


356  25  57.42  +  I  44.08 

356  25  57.42  +  6  36.18 

47  II  56.90  +4  1.73 

10  23  54.30  +  4  22.58 

24  17  59-15  +  4  45.37 

57  27  56.18  +  3  28. 21 

31  33  58.65  +  4  56.57 

310  9  58.20  -t-  5  12.93 

47  37  52.60  +  3  20.52 

24  5  55-60  +  4  8.22 

149  35  54-62  +  3  45.42 
30  15  52.90  +  4  26.43 

163  55  53-25  +  4  0.50 
15  56  1.35  '+  4  6.10 
26  53  59.52  +  4  58.57 


44  53  54.68 

,+ 

5 

29  29  55.75 

-t- 

4 

39  43  54-55 

+ 

3 

170  37  47.35 

+ 

3 

9  13  4325 

+ 

4 

51  37  54.28  + 
48  53  56.12  + 
48  53  56.12  H- 

51  37  54.55  + 
47  5  54-3^  + 


12.74 

8.53 
37.86 

55-19 
34-36 


4  46.63 

4  57.27 
4  36.82 

4  39-79 

5  40.64 


+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 


+ 

+ 
+ 

+ 

.+ 

+ 
+ 
+ 
+ 


+ 

+ 


+  I 


+ 

+ 
+ 


+ 


19  17  53. ^'O  +  4  20.43  + 

35  12  2.42  +  4  5.89  + 

23  33  47.75  +  4  7-53  + 
359  50  .   . 

307  29  55.00+4  35.39  - 


+ 
.+ 


+ 

+ 
+ 


+ 


^rom     .     At.  Ex. 

arom.  ^^^^   .j.^^^^ 


fbr  summary  of  the  elemntts  of  trductiou  sec  pui^c  3. 


in. 

30.01 
29.93 
19.99 

|0.08 

30.04 
10.14 

30.1a 


60.7 
51.6 
48.2 

47.6 

47.5 
52.5 
56.5 


I 
I 
I 
I 
I 


'/ 


2.7 

25.6 

33-4 
19-3 
52.1 

52.1 
29.0 

34.3 
3''- 5 
41.7 

41.7 
51 .6 
io.3 
10.3 
0.8 

20.7 

58.2 

3-0 

33-1 
4S.6 

3-6 

3-5 

3-1 
10.8 

26.6 


32.2 

36.3 
I     9.6 

I     4.7 
26.5 

34.6 
34.6 
17.0 
17.0 
30.1 

20.8 

41-9 
25.4 


I   14. 1 

57-9 

32.9 

48.3 

9-5 

9-5 


13-5 
6.7 
6.7 

13.5 
2.7 


APPARKNT 

RIGHT 
ASCENSION. 


-2  y 

•/■.  O 


h.  m.  s.      s. 

1  17  56.76  +  0.02 

I  24  58.45  +  O.II 

I  38  58.21  —  0.05 

1  47  55-11  —  0.05 

2  13  12.25  —  4.18 


2  13  20.00 
2  18  53.36 
2  21  41.53 
2  29  21.62 


-  4.18 

■     • 

-  4-24 

-  4.23 


2  36  59.87  —  0.02 
2  46  6.64  —  4.1S 


21  I  25.63  —  0.09 

21  16  26.86  —  0.02 

21  25  8.49  0.00 

21  3:  15. So  +  0.05 

21  38  11.94  —  0.04 

21  59  31 -55  +  0.03 


22 
22 


5  59-84 
9  37.41 


22  10  24.41   + 


O 
O 


2   5.81 
6  58. 13 


2.8! 

2.86 
o.  10 
0.02 
0.04 


o  37  29.24  +  0.08 

0  56  37.80  +  o.oi 

1  14  33-45  —  0.34 
I  17  56.72  —  0.04 
I  24  58.52  +  0.16 


•     ■ 


•     • 


•     •     •     • 

2  18  27. 87 


2  27  40.25  —67.36 

2  55  55.31  +  0.03 

11  42  49. 15  0.00 

12  50  17.94  +0.02 
I   1 \  32.66  —    1.16 

21   25     8.52  +  0.04 

21  33  11.91  —  0.05 

21  59  31-55  +  0.04 


22  47  41-95  -  3.99 

22  52  57.19  +  0.74 

22  52  58. 57  —  0.64 

22  58     7. '9  —  4-03 

23  4  51-73  +  0.71 


APPARENT 

as 

NORTH-POLAR 

IMS  FA  NCR. 

Miscc 
Corr 

0        /           n 

It 

98    48    40.2 

+  2.0 

75   16  53-3 

+  2.9 

81  27   16.2 

+   1.3 

69  47  12.6 

+  2.8 

93  31  45.7 

+27.8 

93  31  29.7 

+  27.8 

78     3  39-2 

«       ■ 

82     5     5.6 

+  27.2 

83  41  36.5 

+  27.1 

87  16  33.7 

+  0.2 

87  16  33.0 

-  0.5 

130  25  57.0 

+28.2 

40  51     9.7 

+  19.8 

40  51  II. I 

+  19.8 

51  50  49.4 

+   1.6 

70  42  54.6  +  3.1 

96    6  25.8  +   1.5 
98  24     1.7         0.01 

80  40  56.8  +   1.4' 

90  54  40.9  +  i.o 


47  33  59-1 
47  38  51.3 
9S  23  22.9 
61  34  48.9 
75  29  32.3 

108  39  17.8 

82  45  52.7 

I  20  22.7 

98  48  39.0 

75   16  51-5 


+  29.6 

+  29-7 
-06 
+  0.6 
+  0.7 


+ 
+ 

+ 


0.4 
0.6 
0.1 
0.6 


81 
Si 

67 
67 
78 


27 
6 

6 
5 


J5-8 
15.1 

44.4 
45.7 
49.4 


+   1.4 

+  0.9 
+  0.2 
+  0.2 

+   1.5 


70  28  56.0 
86  23  11.4 

74  44  41.9 


-  0.6! 
+  2.6i 


358  39  37.5         0.0 


96     6  26.5  +2 

80  40  58.4  +3 

90  54  41-9  +2 

60  24  48.2  +29 

60  24  48.3  +29 


.2 
.0 
.o' 

.0' 
.0' 


102  50  15.6  +19.4 

100    6  21.3  .    . 

100    6    0.8  .    . 

102  50     9.0  +20.1 


98  18  58.9 


No.    Parallax.     Senii-di.un, 


Defective 
Illumination. 


Sum. 


60.0 

49-5 
45.0 
43.0 

42.5 
54.0 

S4.5 


36.  Three  bisections. 
2,4, 17, 18.  Four  bisections. 
28.  Five  bisections. 


ZENirH-POINT  f  ORR. 

No.  I  to  14  +  61.54 

No.  15  to  37  4-  62.01 

No.  38  to  40  +  61.81 

No.  41  to  50  +  61.22 


/ 

—         0.1 

35 

—         0.1 

36 

-18  24.4 

47 

—       12.2 

48 

—       12.2 

50 

-         0.7 

+  15 


+ 


'« 


IS.6 

10.4 

IC.4 

9-7 


It 


-  3 


-    0.3    - 


0.1 
0.1 
5.8 

22.6 
2.1 

10.4 


7(> 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 

AND 

obs'r. 


1877. 

Oct.  23 
E. 


CORRECTIONS. 


.0 

B 

3 


OBJECT. 


P.  24 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16, 

17 
18 

19 
20 


21 
22 
23 

24 
25 

26 

27 

28 

29 
30 


I 


Saturn  II,  N. 
V**  Aquarii  . 
Weisse  265  . 
Weisse  377  . 
Weisse  497  . 

Weisse  629  . 
B.  A.  C.  5  . 
Lamont  18  . 
B.  A.  C.  69  . 
Lacaille  61   . 

Lacaille  81  . 
B.  A.  C.  1361 
B.A.C.  136' 
Weisse  (2)  1062 
B.  A.  C.  227 

Hera . 
Polaris    . 
B.A.C.  646. 
Piazzi  II,  10. 

Neptune. 

Lalande  4803 

y   Ceti   .     .     . 

B.  A.  C.  863  (R.) 

B.A.C.  863. 

a    Ceti    .      .     . 

48  Cephei    .     . 
^    Arietis     . 

Moon  II,  N. 
a    Aquarii  .     . 

Weisse  (2)  175 


CA 
O 


31  6   Aquarii  . 

32  Tr  Aquarii  . 

33  I  9    Draconis,  s.  p. 

34  '  ri   Aquarii   .      . 

35  Weisse  (2)  710 

36  I       B.A.C.  7931* 

37  ?-    Aquarii   . 

38  ■  a  Piscis  Aust. 

39  ;       Mars  I,  S.     . 

40  i       Mars  II,  N.  . 

41  a    Pegasi     .      , 

42  Saturn  I,  S.  . 
43:       Saturn  II,  N. 

Durch.  62",  2208 
Anonymous 


44 
45 


I 


46'^ 

47 
48 

49 
50  I 


Piscium  . 
B.  A.  C,  8245 
O.  Arg.  N.  26144 
Durch.  70*',  1340 
-  3052^    .     .      . 


No. 


9 

28 

29 


Barom. 


At.       Ex. 
Ther.   Ther. . 


5 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
4 

5 
3 


9 

8 

9 
9 
9 


8 

9 
9 
9 
9 

9 
9 
5 
9 
9 

9 
3 
9 
4 

'  5 


7 
4 
5 
7 
7 

9 
9 
9 
9 

5 


MEAN 
THREAD. 


Inst.       Clock. 


m.     s. 

5  14-76 
9  52.61 

14  54.46 
20  39.24; 
26  29.36 

32  17.11 
2  50.56 

6  47.49 

15  14.31 
17    8.24 


s. 

1.23 
1.26 
1.30 
1.29 

1.31 

1.26 
1. 10 
1.08 
2.16 
2.16 


19  44.59  —  2.16 
28  9.25  —  2.06 
28    9.33—2.06 

42  54.52  4-  0.16 

43  26.61   -h  0.16 

54  15.97-   I. 10 

13  51.48  i-l-61.66 

o  30.80  -h  1.26 

5  13.02  —  2.23 

18  42.54  -  0.74 


9     29  45.98  —  0.88 
9  I  37  21.42  —  0.96 


s. 
20.39 
20.39 
20.39 
20.40 
20.40 

20.40 
20.40 
20.40 
20.40 
20.40 

20.40 
20.40 
20.40 
20.41 
20.41 

20.41 
20.41 
20.42 
20.42 
20.42 

20.42 
20.51 


9      56  16.68  -  0.94    -  20.44 


5  12.92  +  5.31    . 

8  15.381—  0.50  ! 

22  44.48  |—  0.41 

59  53.221—  1.05 

8  50.39  -  058 


10  46.24 
19  24.98 

25     7.54 
29  27.50 

32  19.50 


1.24 
1. 01 
7.70 
1.05 

0.35 


38  55.87  +  0.16  — 
46  37.68  —  1.23  — 
51  18.14'—  1.84  !— 
54  5.13'-  1.27  - 
54     6.30I-    1.27    — 


59  3.04  —  0.65 

5  4.80—   1.23 

5  6.04  —   1.23 

12  21.55  +   1.82 

12  54.94  -f   1.82 

22  9.20  —  0.89 

36  35.57'+  0.40 

,48  2.10+3.22 

I  54  51.52  +  3.22 

57  0.5314-  3.20 


20.43 
20.35 

20.43 
20.66 

20.70 

20.70 
20.63 

20.  6q 
20.62 

20.69 

20.  6q 
20.72 
20.82 

20.69 
20.69 

20.68 
20.68 
20.68 
20.68 
20.68 

20.68 
20.67 
20.67 
20.67 
20.67 


CORRECTIONS. 
ZENITH  DIST. 

SOUTH, 

FROM  ciRCLES.|j^gj^^j^^jjj^  Refraciion. 


tl 


-h 


47  5  54.38 

48  33  55.82 

49  59  56.95  + 

49  31  54.15,+ 

50  29  58.90 1 -h 

48  7  55.72;+ 
41  41  55.98  + 
40  41  55.28  + 
78  39  56.75  + 
78  39  56.75  + 


78  39 

74  25 

74  25 

358  23 

358  23 

41  15 
310    9 

340  59 
80    9 

26  55 


56.75  + 
51.98  + 

51.98  + 
';i.68,+ 
51.68!+ 

I 

50.38  + 
57.52;+ 
55.90  + 
52.30  + 
52.42 


32  29  54.02  + 

36     5  55.92+ 

196  23  53.65,+ 

343  25  50.70!+ 

35  II  59.08'+ 


321  33 

55.05 

+ 

18  13 

56.48 

+ 

15  7 

53.82 

+ 

39  43 

57.22 

+ 

21  23 

53.35 

+ 

47  II 

53.42 

+ 

38  3 

57.02 

+ 

295  II 

51.72  + 

39  33 

58.97  + 

355  45 

56.15'+ 

359  59 

54.80 

+ 

47  I 

53.72 

+ 

69  3 

58.48  + 

48  43 

57.62  + 

48  43 

57.62 

+ 

24  15 

55.05+ 

47  7 

59.10 

+ 

47  7 

59.10 

+ 

336  21 

55.32,+ 

336  21 

55.32  + 

33  5 

56.351+ 

354  31 

54  88  + 

327  59 

53.62  + 

327  59 

53.62 ■+ 

328  7 

57.50 

+ 

For  summary  of  Ihc  elements  of  reduction  see  page  3. 


in. 

0 

0 

30.13 

54.5  52.5 

30.12 

52.0 

49.5 

30.04 

59.6 

58.3 

/  /I 

5  21.15 

3  42.38 

4  31.50 
2  53.26 
2  46.85 

2  44.72 

4  51-49 

5  8.99 

3  58.40 
5  18.63 


4 
3 
3 
4 
4 

7 
5 
3 
4 
3 

4 

3 

e 

4 
4 


59.99 
48.74 
54.57 
37.31 
47.39 

17.94 
12.85 
24.90 

46.49 
41.41 


4- 
+ 
+ 
+ 


+ 

+ 
+ 
+ 
+ 


1  + 


41.50  + 

34.56  4- 

32.17  + 

44.42  - 

10.10  4- 


3  27.44 

3  44.53 

4  24.43 

3  35.13 

4  18.82 

4     8.04 

3  22.18 

4  4.47 
3  34.98 
3  43.36 


3  56.46  i+ 

4  25.26    4- 
3  22.13    + 

5  46.89    4- 

5  28.43    + 


4  14.60 
4  22.66 
4     6.oq 

3  40.71 
23.22 

4  26.73 
2   41.29 

5  27.03 
2  56.90 

4-   5  20.00 


+ 


ZENITH-POINT  CORR. 


I    33.  Four  bisections. 
I     28.  Five  bisections. 

I 

I 


No.    I  to  28 
No.  29  to  50 


tl 


No. 


4-  61.22 
+  4905 


I 
20 

28 

39 
40 

42 

43 


II 


2.7 
5.9 
9.4 
8.1 
10.5 


I     4.9 
52.0 

50.2 

4  44.2 

4  44.7 

4  44.7 

3  26.9 

3  26.9 

1.6 

1.5 


+ 
—   I 

+  5 

+ 


+ 

;+ 

+ 

4-   I 

+ 

-    2 


I 
2 
I 
I 


51.4 

8.8 
20.0 

27.5 
29.8 

37.4 
42.7 
17.3 
17.3 
41.4 

46.3 
19.4 

15.9 
47.8 
22.6 

2.1 

45.0 
I.I 

47.5 
4.2 

0.1 

1.8 

29.6 

5.7 
5.7 

26.0 
2.1 
2.1 

25.1 
25.2 

37.6 
5.5 

35.9 
36.0 

35.7 


APPARENT 

RIGHT 
ASCENSION. 


M 

is 


h.  m.  s. 

i3  4  53.14 
23  9  30.96 

23  14  32.77 
23  20  17.55 
23  26  7.65 

23  31  55.45 
o  2  29.06 

o  6  26.01 

o  14  51.75 
o  16  45.68 


I 


o 
o 
o 
o 
o 

o 
I 

2 
2 
2 


19  22.03 

27  46.79 
27  46.87 

42  34.27 

43  6.36 

53  54.46 

14  32.73 
o  11.64 

4  50.39 
18  21.38 


s. 
0.70 
.01 

•05 
.06 

.09 

.07 

.07 
.07 
.So 
.80 

.79 
.65 
.65 
.27 
.28 


1. 12 
5.66 

4.49 


2  29  24.68  |—  4.29 
2  37  0.04  ^  0.08 


2  55  55.31  +  0.02 


3  4  57.80 

3  7  54.45 
3  22  23.64 

21  59  31.47 

22  8  29.11 


0.00 
—  0.08 
—70.11 

!—  0.02 

-  3.27 


22  10 
22  19 
10  24 
22  29 
22  31 

22  38 
22  46 
22  50 
22  53 
22  53 


24.31     +■ 
3.28     — 

39.15  ,- 
5.76    !- 

59.16  - 


35.34 
15.76 
55.61 
43.17 
44.34 


+ 
+ 


0.03 
0.03 

0.73 
0.03 

3.04 

3.16 
0.13 
0.14 
0.63 
0.54 


22  59  41.71  1+  0.02 

23  4  42.89  1 4-  0.62 
23  4  44.13  —  0.62 
23  12  2.69  —  3.38 
23  12  36.08  —  3.39 

23  21  47.63  .+  O.II 
23  36  15.30  -  370 
23  47  44.65  -  4.35 
23  54  34.07  -  4.53 
23  56  43.06  -  4.57 


APPARENT 

NORTH-POLAR 

DISTANCE. 


ft. 

s 

?  < 

is    ! 

^  J 


+  21 


98  18  39-4 

99  45     5.3 
loi   II   59.0   +21 

100  42  16.7    +22 

loi  40  17.5    +22 


99  18     6.5  +23 

92  54     0.7  +23 

91  54  15.7  +26 
129  55  0.6  -t-ig 
129  56  21.3  +ig 

IS9  56     2.6  +ig 

125  39  28.8  +20 

125  39  34.7  -»-20 

49  34  48.6  -1-30 

49  34  58.8  +30 

92  30  20.9  —  3 
I  20  22.8  -h  0, 

32     9  22.0  +25. 

131  26  27.5  4-25. 
78     6  24.8 


83  41 
87  16 
34  36 
34  36 
86  23 

12  42 
69  24 
66  18 
90  54 
72  34 

98  23 

89  14 
346  20 

90  44 
46  55 

51   10 

98  13 
120  16 

99  57 
99  56 


37.1  +27. 
34-4  :+  0. 
38.1  +21. 
39.0  +21. 
1 1. 8   —  0. 


57.4 
21.6 

55.3 
41.4 

56.0 

24.8 

25.4 
16.3 

42.7 
56.5 

12.6 

42.0 
11.4 

If. 4 
52.9 


-  o-: 

+  I.: 

■ 

+  I.. 

+25." 

+  1.3 
4  !.( 

4  1.5 
4  1.4 

,+30.? 

I 

430.fi 
+  2.6 

+  1.6 


I 


75  26  56.9   4  t.8 

98  19  45.1 

98  19  28.3 

27  31  32.1  43J.I 

27  28  14.5   43«-* 

84  17  21.9   4  J.fl 

45  40  51.9  43*.' 

19  II     5.9  4?J.i 

19  8  35.7  ,+3*.« 

19  19     3.0  .43J.fl 

I 


Parallax. 


II 


-  0.7 

—  0.1 

-14  38.3 

—  12.0 

—  12.0 

-  0.7 

-  0.7 


Semi-diam. 


n 


+        9.8 

+  15  26.8 
-        9.4 

+  9-4 

8.3 

+  8.3 


Defective 
Illumination.  ■ 

it 


San. 


!• 


-  0.3  - 


0.1 

o  48*i< 
ti.« 

9.t 
7.* 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


77 


3" 


S 


OBJECT. 


aft 

■s 


MEAN 
THREAD. 


CORRECTIONS. 


Inst.       Clock. 


I 

2 

3 

4 
5 

6 

7 
S 

9 
lo 


2  3052*  .  . 
>  Pegasi  (r.)  . 
}'   Pegasi    . 

B.A.C.4i65,s.r 
i2Ceti  .     .     . 


n   Cassiopcx  (R.) 
n   Cassiopeae   . 
e    Piscium .     . 

B.  A.C.345. 

Polaris    . 


11  ^  Ceti   .     . 

12  ff    Piscium  . 

13  u    Piscium  . 

14  :i  Arietis    . 

15  SoCassiopcx 


16 

17 
IS 

»9 
20 


a 


Arieiis    .     . 
Lalandc  3987 
Bradley  32g,(Mira 
Piazzi  11,57. 
Neptune.     . 


21  f-  Ceti  .     .     . 

22  Lalande  4803 

23  )-  Ceti   .     .     . 

24  O.Arg.  N.  3176 

25  O.  Arg.  N.3326 


5 
9 


4 
9 
9 
A 

9 
9 
9 
9 
9 

9 
S 
).  5 
5 
9 

9 
9 
9 
9 
7 


26  a  Persei(R.)    . 

27  a  Persei     .     . 

28  Lalandc(F.)3i9 
2q  9  Tauri(R.) 

30  7  Tauri       .     . 


31  C    Persei     .     . 

32  y^  Eridani  .     . 

33  B.  A.C.  1247 

34  >•    Tauri      .     . 
Moon  II.  N. 


35 

36   a 
37 
3*   9 

39  *■ 

40  e 


Tauri 

B.  A.  C.  1448 
Camel  op. 
Aurigx  .     . 
Ursae  Min..  s.r. 


41  e    Pegasi     .      . 

42  fi   Capricorn!  . 

43  a    Aquarii  . 

44  B.  A.  i  \  7743 

45  B.  A.C.  7770 

46  Lalande  43367 

47  Lalande  4359^ 

48  Weisse  966  . 

49  Wcis<e  1047 

50  Mars  I,  S.    . 

n       At.    I    Ex. 

Barom.   xher.  i  Ther. 


m. 
57 


s.  s. 

I. 51  +  3.20 


s. 
20.67 


15  15.07-54.61 

24  11.72  —  1. 16 


33  56.28  +   1.12 

56  59.30—  0.K6 

4  45.08  —  0.20 

13  51.25  +63.20 


18  18.76  - 
25  19.74  - 


1.27 
0.68 

19.74  -  0.84 

16.43  —  *3'53 


39 

48 

53  22. 87  +  3  44  - 

o  40.04  —  0.46  — 

6     5-7»   -H  2  41  — 

13  34.07  -  1.15  - 

13  41.69  —  1.15  — 

18  36.28  —  0.76  — 

22     3.C6  —  0.86  -- 

29  46.22  —  0.90  — 

37  2 1 . 64   —  0  99  — 

43     0.16  -I-  7.14  — 

53     0.24   -h  7.14  + 


20.67 
20.66 


20.66 
20.65 

20.65 
20.65 

20.72 
20.61 
20.64 
20.67 

20.65 

20.59 

20.65 

20. 1 5 
20.65 

20.65 

20.65 
20.65 
20.65 
ao.65 
20.65 


3      J5  58.53  -H  0-62    —   20.65 
5      26  56.25   +21. (»i     —  20.65 


9 
9 

5 
9 

5 

9 
5 

9 
9 

8 

9 
9 
9 
9 
9 

9 
9 
9 
9 
4 


46  4984 

52  43.60 

o  22.48 

13  '3  50 
21  33.17 


0.19 
1.42 
11.94 
0.68 
o.?5 


29  17.54  —   0.66 

37  53- i*)-*-  8.18 
42  16.51  ■+  2.21 
49  24.72  ,—  o. 16 

58  58.36  —12.00 

38  34.24  —  0.89 

47  1.93  -    I  44 

59  54.07   -    I. 13 

6    20.89  :+     O.  14 

9  58.49  +  O-M 

14  19  89  —   1.48 

15  23.68—    1.48 

48  4.67—1.42 
52     6.34  —   1.40 

o  29.45  -   1.33 


20.61 
20.71 

20.65 
20.72 

20.65 

20.66 

20.66 
20.66 
20.57 

20.66 

21.50 
21.47 
21.51 

21.49 

21.49 

2 1. 48 
21.48 
21.48 
21. 48 
21.47 


CORRECTIONS. 
ZENITH  DIST. 

SOl'TH,  - 

■^""^ '-■"'"•'^''- Instrument-'Reftaction. 


ti 


1/ 


It 


328 

IS5 
24 

307 
43 


7 
31 
17 
»3 
25 


57-50 

54-25 

57.95 
52.90 

57.80 


+ 
+ 


106  53  53-05  -H 
342  57  58.52   + 

31  33  58.02  + 

8     3  54.08  + 

310    9  54.72;+ 

47  37  57.78+ 
24  5  55-2oi  + 
30  15  58.00  + 

18  35  56.72  + 
326  59  56.85  + 


4 

5 
4 
3 
4 

4 
3 
4 

2 

5 

3 
4 

4 
4 

4 


46.12 
21.28 
48.13 
26.32 
34.61 

27.75 
43-78 
56.98 
54.06 
14.61 

18.18 

9.72 

22.44 

33-11 
26.20 


i—  I 


,+ 
—  I 


+ 
+ 

+ 


15  55  53-18  + 

331  41  54.18.+ 

42  17  58.62  + 

42  17  58.62  +  6  16.73  '  + 

26  55  57-02  +  4  8.98  + 


4  13.87  .H- 

5  30.16  — 

6  32.17  + 


30  53  57.30  +  4  11.58  + 

32  29  53-98,+  4  43.73  + 

36  5  56.95  .+  3  33.01  + 

319  3  55.15'+  5  "-80  - 

319  3  54.68  +  1  21.95  - 

190  27  52.82  +  3  54. <W  > 

349  23  53.35  i+  4  18.92  ;- 

312  33  55  78  +  5  14.89    -   I 

164  45  52.90:+  4  28.25  I— 

15     5  56.451+  3  41-53  ,+ 


7 

17 

52 

39 

3i5 

19 

23 

27 

12 

»3 

4  16.96  ;+ 

3  32.65  :+  I 

4  26.94    - 

5  11.12    + 
3     3-06    + 


22 

317 

332 

5 
301 


33 
51 
41 
49 

5 


54.68 

58.75   + 
54.62   + 

57.98   + 
54.08  + 

54.68I+  3  24.25 

53-481+  3  31.88 

56.22  1+  4  17.24 

55.82  +  5   15.18  '+ 

56.85  +  3  31.13    -   I 


I 


29  29  57  30  +  4  6.14  ,+ 

52  55  53-58'+  4  2.82  ,+  I 

39  44  0.10;+  3  31.46  ;+ 

336  25  55-10:+  I  43-^P    - 

356  25  55.10  +  6  37.38  — 


35.7 
26.2 

26.2 

15.7 

54.8 

17.6 

17.6 

35.6 

8.2 

8.2 

3.4 

25-9 
33.8 

19.6 

37.4 
16.6 

31.0 

52.8 
52.8 

29-5 

34.7 
37.0 

42.3 
50.0 

50.2 

10.8 
10.8 

3.2 
15.7 
15.7 

7.5 

16. 1 

57.2 
25.3 

12.6 

24.2 

52.4 
29.9 

6.0 
35-8 

32.9 
16.8 

48.3 
3-6 

3.5 


53  55  55.92  +  6  24.83  +  I  19.9 

53  55  5592,+   39.24  + 

51  37  50.82  +  4  49.84  + 

50  35  56.98  +  3  3».92  .+ 

47  35  54.48;+  4  37-59  + 


1 
I 
I 
I 


»9  7 
13-7 
II. o 

4.0 


APPARENT 

RIGHT 
ASCENSION. 


h.  m.      s. 


B-2 

3)  o 


S. 


23  56  44.04    -  4-57 


12  13  59.79    +19.85 
o  23  49.90    -  4.14 


o  33  36  74 

0  56  37.78 

1  4  24.23 
I   14  33.80 


17  56.84 
24  58. 41 

38  58.25 

47  55.25 
53     5.66 


2     o  18.93 

2  5  47.47 
2  13  12.27 
2  13  19.89 
2  18  14.87 


—  0.03 

—  0.02 

—  4-30 

—  0.08 

+  0.07 

+  0.04 

—  0.06 
+  0.04 
+  0.33 

—  0.05 

—  6.78 

—  4.24 

—  4.24 


2  21  41.55  -  4.31 
2  29  24.67  ,—  4.30 
2  37  0.00  +  0.03 
2  42  46.65  —12.55 
2  52  46.73  —12.89 


3  15  .^8.50 
3  26  57.21 


3  46  29.00 

3  52  21.53 

4  o  13.77 
4  i2  52.17 
4  21  12.17 


0.02 
32-17 


—  0.02 
+  0.09 

—  20.66 
+  0.09 

—  72.61 


4  28  56.23 
4  37  40.71 


0.00 
-16.11 
4  41  58.06  +  0.33 

4  49  3-90  —  0.07 
16  58  25.70  —  0.08 

21  38  11.86  +  o.oi 
21  46  39.00  —  0.02 

21  59  3' -45  +  0.04 

22  5  59.54  '-  2.64 
22  9  37.14  —  2.68 


22  13  56.93 
22  15  0.72 

22  47  41.77 

22  51  43-46 

23  o  6.65 


-  3.83 

-  3.83 

-  3.92 

-  3.92 

+  0.58 


APPARENT 

NORTH-POLAR 

DISTANCE. 


w 

i.2 


It 

S  o 


II 


n 


19  18  29.1  '  +  32. 0 

75   29  31.9  :+   0.4 

75  29  33.5  '+  2.0 

358  22  24.7  +29.4 

9»  37  48.4  +26.3 


34     7  42 

34     7  45 

82  45  51 

59  13  17 
I  20  22 

98  48  40 

75  16  52 
81  27  15 
69  47  10 
18  10  6 


67 
22 

93 
93 
78 

82 

83 
87 
10 
10 


6 

53 

31 

31 
6 


41 

16 

14 
10 


44 
14 
44 
29 

56 

4 
35 
33 
38 
47 


40  34  22 

40  34  22 

3  44  28 

66  16  15 

66  16  14 

58  28  40 

103  51  8 

6  29  45 

74  39  55 
63  23  30 


73  44 

9  o 

23  52 

57  I 


4 

54 

4 

38 


352  14  13 

80  40  57 

104  7  34 
';o  54  41 
47  33  56 
47  38  50 


105 
105 
102 
101 
98 


10 

4 
50 
47 
47 


1 
16 

15 
I 

57 


For  summary  of  thf  cLmntts  of  rcdmtUm  st'c  paf^e  3. 


No.    Parallax.    Semi-diam. 


Dcfeclive 
Illumination.  . 


in. 
30.03 
30.01 
29.99 
29.97 
89-87 


II 


II 


II 


8  —  1.5 

9  !+    1.6 
8    -  0.3, 
5    +29.8. 
3  '+  0.4' 


6 
o 

4 
6 

8 

8 

5 
8 


+ 
+ 


2.0 
2.0 
0.6' 

«-3. 


—  0.1 

+  0.8 

•+-24.3 
+  27.5 


4    +27.5 


8 

9 

5 

2 

6 

6 
7 
7 
7 
9 


1  +  27.2, 

+  27.1 

'—   0.2 

I  +  I9.O 

+  17.9; 
I 

—  0.6 

-  0.5 
+  13.0 
+  0.7 

■—  0.1 


3  .-  0.4! 
7  +  0.6, 
+  9-1 


6 
6 

9 

3 

2 

8 

2 

4 


+  0.9 


1+    i.o 

+  4.5 
+  2.0 

'■h   1.4 
+  0.8 


5  +  2.1 
4  1+  2.6 

1  +    i.o 

6  +30.6 

2  +30.8 


+  15.6! 

>I5.7 
+  18.8 

i  +  19.4 

I       •    • 


Sum. 


ti 


56.5 

55.8 
54.6 
52.6 
52.0 


55.3 
54.2 

53-0 
51.0 

50.5 


ZKNITH-POINT  CORR. 


15.  One  bisection. 
I0|  33i  35t  37«  40.  Three  bisections. 
4, 28.  Five  bisections. 


II 


No.    I  to  40    +  49.05 
No.  41  to  50    +  50.40 


20 

35 
50 


o.  I 

II  56.9 
10.9 


•  • 


15  35.0 
8.9 


0.1 

3  38.1 
19.8 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

I   obs'r. 


I      1877. 

Oct.  31 
E. 


CORRECTIONS. 


P. 


Nov.  1 


E 


I 

2 

3 
4 

5 

6 

7 

8 

9 
10 


OBJECT. 


Mars  II,  N.  . 
Saturn  I,  S.  . 
Saturn  II,  N. 
^//>  Aquarii  . 
Hera . 

,3  Andrornedse 
Polaris    . 

0    Piscium  . 

B.  A.  C.  569   (R 
B.  A.  C.  569 


11  B.  A.C.609 

12  a    Arietis 

13  ^'  Ceti   . 

14  I     Cassiopex  ( 

1 5  L     Cassiopea; 

16  Polarif,  s.  p 

17  a    Virginis  . 

18  V    Bootis     . 

19  Mercury  C. 

20  Sun  I,  N. 


R.) 


21  Sun  II,  S. 

22  /3  UrssB  Minori 

23  7    Herculis 

24  K  Ophiuchi 

25  Venus  I,  S. 

26  Venus  N. 
S.   2    27        Mars  I,  S. 

28  Mars  II,  N. 

29  ti    Piscium  . 

30  Weisso  497 

31  Wtisse  586 

32  w    Piscium  . 

33  a    Andrornedse 

34  y    Pegasi     . 

35  ii   Ceti    .      . 


36  Anonymous 

37  Polaris    . 

38  B.  A.C.587. 

39  n    Arietis    . 

40  Neptune. 

41  Anonymous 

42  5    UrsaeMin.,s.  p. 

43  B.  A.C.863(r.) 

44  B.  A.  C.  863  . 

45  Aglaia     . 

46  Alceste   . 

47  fj   Tauri  (r.) 

48  jy    Tauri. 

49  i  C    Pcrsei 

50  }*  Eridani   . 


No. 


15 
16 

19 
21 

22 

23 
26 
28 

35 
39 


Barom. 


in. 
29.94 

29.94 
30.12 
30.09 
30.08 
30.07 
30.03 
30.03 
29.71 
29.76 

29.79 


5 
4 
5 
9 
9 

9 
5 
9 


9 
9 
9 


8 

9 
9 
9 
9 

9 
5 
9 
9 
9 


4 
5 

9 

8 

9 
2 

9 
9 
9 

3 
5 
9 
9 
9 


MEAN' 
THREAD. 


m. 

O 
4 
4 
9 
49 


s. 

30.52 

12.68 
14.08 
53.62 
14.14 


Inst. 


s. 

1.33 
1.32 
1.32 

1.35 
1.21 


3  16.88  -  0.18 
13  55.53  +58.28 
39  20.64   -  0.94 


53  17.53  -  0.86 
o  41.02  —  0.57 
6  55.71  -  0.94 


Clock. 


s. 

21.47 

21.47 

21.47 
21.47 

21.4& 

21.46 

21.45 
21.41 


CORRECTIONS. 


ZENITH  DIST. 

SOf'lH, 
FROM  CIRCLES. 


Instrument.   Refraction, 


21.44 
21.40 
21.49 


19  23.71   +  2.08    —  21.44 


15  55.02  —60.84 
19  7.83  -  I. 15 
49  13.58  —  0.4b 
I  0.59—1.17 
27  14.63  —  1 .26 

29  28.56  —  1.26 

51  18.56  -h  4. 16 
39  3.06-1-  0.16 

52  15.04  —  0.70 
29  51.71  -  1.53 


2  37.98 

2  39-34 
22  10.14 

26  30.55 

30  6.36 

53  26.35 

2  27.71 

7  20.44 

37  52.54 


1.30 
1.30 
0.95 
1.38 

».33 
0.94 

0.30 

0.72 

1.58 


55  '9-74  -  0.99 
13  50.28  -1-63.29 
50  43.98  +  0.46 
o  41 . 19  —  0.48 
17  39.09  -  0.79 


7     22  13.28 
9  !  28   13.83 


0.21     — 
7.30  .- 


21.89 
22.00 
21.76 

21.87 
21.85 

21.85 
21.84 
21.75 
21.82 

21.76 


21.66 
21 .66 
21.68 

21.67 

21.67 
21.73 
21.61 
21.58 
21.76 

21.68 
21.68 
2 1 .  69 
21.69 
21.69 

21 .69 
21.69 


9   59  30.09  —  0.50  j—  21.69 
9   S  15.00  —  0.71  —  21 .70 


9     46  51.13  —  0.20    —  21.70 


2      52  44.87  -   1.45 


21.79 


It 


II 


47  35  54.48  ,+  4  20.07 
47  »»  55.50  -f-  4  49.62 

47  "  55.50  -I-  4  30.^4 

48  33  58.15  +  3  41.48 
41  41  54.18  -f-  7  43.82 


-I- 
-h 


3  51  5330  + 

310  9  51.92  -+- 

30  15  52.08  -f- 

170  I  47.62  + 

9  49  50.00  -h 


3  5.75 
5  17.42 

4  26.95 

3  54.53 

4  24.76 


—  I 


27  5  56.38  H-  4  54.38  + 

15  55  56.18  -h  4  10.74  -H 

30  31  56.40  -h  4  32.81  -h 

207  51  51-50  +  5  17.41  + 

331  58  0.92  -h  4  54.49  — 


4.0 

3.1 

3.1 
6.1 

52.6 

4.0 
9.4 

34.5 
10.3 

10.3 

30.3 
16.9 

34.9 
31.3 
3».3 


307 

30 

• 

• 

49 

20 

1 

48 

19 

48 

• 

« 

49 

52 

0 

■52 

53 

9 

59 

.48 

-H  3  47.73  -H  I   7.8 


4  51.35  -H  I   8.9 
4  21.54  -h  1  17.3 


53  41  58.82  + 
324  9  56.90  i-H 

359  39  57. »5  + 
29  13  55.72  -h 
64  34  0.28  4- 


4  37.63 

5  12.74 

4  2 I . 09 

5  13.97 
4  37.95 


64  34  0.28  -H  4  22.54 

47  II  58.85  -H  7  18.51 

47  II  58.85  -+-  6  59.42 

33  5  57-92+  4  24.78 

50  29  55.92  +  2  52.25 


+ 
+ 

+ 
+ 
+ 
+ 
+ 


1  18.8 
41.6 

0.3 
32.2 

2  0.6 


APPARENT 

RIGHT 
ASCENSION. 


h.  m. 
23  o 


23 
23 

23 
o 


3 

3 

9 
48 


s. 

7.72 

49.89 

51.29 
30.80 

51.47 


I  2  55.24 
I  14  32.36 
I  38  58.25 


M 

U   u 
M    O 


S. 
0.49 
0.70 
0.70 

3.95 


4.36 

0.39 
0.09 


1  52  55-23  -  4.35 

2  o  19.01  —  0.03 

2     6  33.33  +  0.13 

•           •           «           •  •           • 

2  19    4.35  +  0.27 


I   14  32.29 

13  18  44.79 

13  48  51.25 

14  o  37.55 
14  26  51.58 

14  29  5.45 
14  51  0.88 
16  38  4'. 43 

16  51  52.56 

17  29  28.42 


—  0.33 
-h  0.08 

—  0.15 
0.00 

+66.96 

—66.97 

—  0.29 

—  0.04 
-t-  O.II 
+  0.65 


2 
I 
I 


0.6 

2.4 
2.4 

37.7 
10. o 


48  15 

55-92  + 

2 

27.59 

+ 

1    4.8 

23 

29  43  36 

— 

4.00 

32  38 

2.30  4- 

3 

36.07 

+ 

37.1 

23 

53 

3.74 

+ 

0.06 

10  23 

55.72  + 

4 

20.81 

+ 

10.7 

0 

2 

5.74 

— 

0.03 

24  17 

56.15  + 

4 

49  35 

+ 

26.2 

0 

6 

58.05 

— 

0.08 

57  27 

55.38  -h 

3 

33.09 

+ 

I  30.8 

0 

37 

29.28 

+ 

0.14 

34  43 

55-55  + 

6 

16.94 

-u 

40.4 

0 

54 

57  07 

— 

4.17 

310  9 

55.82  -h 

5 

11.00 

— 

I  8.6 

I 

14 

31-89 

— 

0.39 

352  19 

59- 00  + 

3 

4T.07 

— 

7.8 

I 

50 

22.75 

1  ^^ 

5-03 

15  55 

56.12  -f 

4 

10.57 

+ 

16.8 

2 

0 

19.02 

— 

0.04 

26  59 

54.82.-I- 

5 

9.24 

+ 

29.9 

2 

17 

16.61 

•    • 

7  49 

59-52  -h 

6 

28.41 

,+ 

8.2 

2 

21 

51.38 

1 

4.76 

295  5 

54.15  + 

3 

59.37 

■  — 

2   3.8 

14 

27 

44.84 

+ 

0.39 

196  23 

50.40  + 

5 

38.91 

-1- 

17.3 

■ 

• 

•    • 

•    • 

343  25 

56.22  -H 

4 

35-69 

— 

'7-3 

• 

• 

•    ■ 

■    « 

16  30 

0.08  -h 

4 

58.17 

+ 

17.4 

2 

59 

7.90 

•    • 

24  I 

53.50!  + 

6 

40.01 

1 

26.8 

3 

7 

52.59 

•    • 

164  45  54.20   4-  4  28. qi     —        15.9 
15     6     1.08   -h   3  37.63    -h        15.9 

52  39  58.05  4-  3  35.60  4-  I  16.8 


23  2  15.02  4-  0.74 

23   2  16.38  —  0.62 

23  21  47.52  '-\-  0.06 

2\  26    7.50  ;—  4.02 


I 


3  46  29.23  4-  0.02 
3  52  21.72  +  0.12 


APPARENT 

NORTH-POLAR 

DISTANCE. 


tn 

3  , 

C  C 

^  ^" 

"  i; 


98  47  39.8 
98  24  9.4 

98  23 

99  45 
56 


92 


50.4 
6.9 

51. S 


+  21 
-  3 


55  I  24.2  4-31 

I  20  2 1 . 1  4-2 

81  27  14.7    o 

61  o  49.3  4-29 

61  o  46.3  4-29, 

78  17  42.3  4-28, 

67  6  45.0  4-  I. 

81  43  25.3  +  o. 

23  8  41.0  —  2, 

23  8  45.3  +  I. 


100  31  18.2  —  1. 

•     •     •     •        • 

101  4  22.0 

104  2!  59.5 


104  54  16.4 
15  20  49.2 

50  50  39.1 

80  26   3.1 

115  47   0.0 


,—  0.1 

4-  2.< 

+  2.1 


II S  46  44.6 

98  26  41.0 

98  26  21.9 

84  17  21.6  +  I.i 
xoi  40  19.4  +21.! 

99  26  19.5  4-22.3 

83  48  36.7  +  i-> 

61  34  48.4  4-  i.< 

75  29  32.9  ,4-  l.fi 

108  39  20.5  4-  o.q 

85  57  14. 1  +28.0 

I  20  19.4  +  O.Q 

43  29  53-5  +29.3 

67  6  44.7  4-  1.5 

78  II  55.2  ,   .  . 

59  2  57.6  +27.4 

346  14  10.9  -  O.J 

34  36  34.6  4-24.^ 

34  36  35-8  4-24.t 

67  41.36.8  -  1.2 

75  15  21.5  -  i-< 

66  16  14.0  j-  0.; 

66  16  15.8  +  I.! 

■  •    •    •       *  ' 

103  51  11.6  4-  2.1 


For  summary  of  the  elements  of  reditetion  see  page  3. 


No.    Parallax.     Semi-diam. 


Defective 
.  Illumination. 


»» 


n 


48.  One  bisection. 
7,  37.  Three  bisections. 
19,  Four  bisections. 


ZENITH-rOINT  CORR. 

// 

No.  I  to  15  +  50.40 
No.  17  to  26  -h  49.33 
No.  27  to  50  4-  50.51 


I 

2 

3 

19 
20 

21 

25 
26 

27 

28 

40 


10.9  ; 

0.7 

0.7  I 

4.9  ! 

7.1  ! 

7.2  I 

8.3  I 

—  8.3  ' 

—  10.6 

—  10.6 
!—   0.1 


+  16 
-  16 

+ 
+ 


8.9 
9.5 
9.5 

• 

8.4 
8.4 

7.7 
7.7 
9.7 
9.7 


0.3 


—   0.0 


0.0 


-    0.3 


Sum. 


-  2.3 

—  10.1 
+  8.> 

-  4.? 
+  16  1.3 

—  16  15.* 
-.  16.C 

0.1 

-  20.3 

-.  1.1 

—  0.1 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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! 

' 

1 

1 

2  -• 

M              1 

5   . 

1 

CORRECTIONS.      | 

CORRKCTIONS.            | 

8g 

2§  1 

TE        C 

ZKNITH  DIST. 

APrARKNT 

C.2 

APPARENT 

g.2    1 

D        JS 

K.         3 

OBJECT. 

1 

us 

MEAN 

SOUTH, 

Instrument. 

Refraction. 

KI(;iIT 
ASCENSION. 

</]  0 

NORTH-POLAR 
DISTANCE. 

-3  tS    1 

THREAD. 

Inst. 

Clock. 

7^ 

H 

_....  1 

s-^ 

S^   , 

7. 

m.      s.            s. 

s. 

0      '       ««             1      II 

1       i> 

h.  m.     s. 

s. 

0       t        It 

•  r 

.2         I  ■ 

Thetis'  . 

.      .    9 

6  48  49  -  0-77 

—  21.70 

26     5  54.60  -h  7  10.27 

4- 

28.9 

4    6  26.02 

•                     ft 

77  19  55.0 

—    2.1 

2 

Y  Tauri      . 

.      .    9 

13  '4-64  —  0.70 

-  21.65 

23   27    56.22    -H    5    13.91 

4- 

25.6 

4  12  52.24 

-     0.03 

74  39  56.9 

4-    2.2 

3 

r   Tauri 

.      .    9 

21  53.11  —  o.Ou 

-  21.70 

19  53  53.58  +  4  44.12 

4- 

21.3 

4  21  30.80 

0.00 

71     5  20.2 

■H    1.5 

4 

Polaris,  s.  P 

.      .    5 

15  56.82  — 6f).94 

—  22.07 

307  29  58.40  -+-  4  36.22 

— 

I   15.5 

I   14  27.81 

-     4.37 

358  39  40.3 

-    1.4 

5 

9   Bootis 

•      •    9 

49  14.07  -  0.59 

-  22.10 

19  .17  53.30  ■+-  4  46.72 

4- 

21.0 

13  48  51.44 

4-  0.02 

70  59  22.2 

-  0 -^ 

6 

a    Bootis     . 

.     .    9 

10  27.17  —  0.56 

-  21.97 

18  59  58.52  4-  4  16.32 

4- 

20.0 

14  10    4.53 

—  0.04 

70  10  56.0 

4-  4.l' 

3       7 

Sun  I,  S. 

.     .    9 

35     7.80  -   1.50 

—  22.01 

54"i9  59.95   +  4  22.87 

-H 

1   20.6 

14  34  44.29 

+67.30 

105  32     4.6 

•    • , 

8 

Sun  11.  N. 

.     .    9 

37  22.39  —  ^50 

.—  22.01 

53  48     4.60  +   3  58.99 

-1- 

I    19.0 

14  3*>  53.88 

-67.29 

104  59  43.8 

1 

9 

a    Serpentis 

.     .    9 

38  37.16  —  0.92 

-  21.94 

31   59  57.38  -h  4  28.23 

4- 

36.2 

15  38  14.28 

4-    O.OI 

83  II  23.5 

+  3.1' 

lO 

a    Scorpii    . 

.      .    9 

22  17.92  —   I. 81 

-  21.84 

64  56     .      .               .      . 

•           • 

16  21   54.18 

-  o.u 

•           ft           •           • 

.    . 

II 

a^  Herculis. 

.      .    9 

■     9  26.62  —  0.72 

-  21.91 

24  15  57.75  4-   5  25.39 

-h 

26.2 

17    9    4.00 

4-  0.03 

75  28  10.5 

4-     3.2: 

12 

a   Ophiuchi 

.      .    9 

29  37.96  -f  0.77 

-  21.94 

26     9  52.25  4-  4  17-39 

4- 

28.5 

17  29  15.30 

H-  0.09 

77  20  59.3 

4-  2.r 

«3 

Venus  I,  N. 

'       .    9 

40    6.63  —  I. 81 

-  21. £8 

64  44    0.70  4-  4  17.02 

-h 

2     2.5 

17  39  42.94 

+  0.67 

115  56  41.4 

ft      • 

14 

Venus  S. 

•            •         • 

■           ft           •                  •           • 

•            • 

64  44     0.7U  4-  4  36.62 

4- 

2     2.5 

•           •           ■           • 

ft 

115  57     1.2 

ft      ft 

IS 

fi   Herculis. 

0 

•     •    9 

42     2.24  —  0.32 

-    21.93 

11     1  56.15   4-   3  52.44 

-H 

11.4 

17  41  40.04 

4-   0.09 

62  12  21.2 

+  1.7 

i6 

a   Pe^asi    . 

.      .    9 

59    4.40  -  0.75 

-  22.04 

24   »5  59-9«  +   4     6.95 

4- 

26.8 

22  58  41.55 

—  0.04 

75  26  54.8 

4-  i.o 

17 

Saturn  I.  S. 

.    4 

3  55.98  -   1.35 

—  22.10 

47   13  59.4^  +   3  59. S5 

4- 

I     4.1 

23     3  32.53 

4-   0.65 

98  25  24.6 

ft      ft 

i8 

Saturn  II.  ^ 

J.     .    5 

3  57.28  -   1.35 

—  22. 10 

47  13  59. -18  -h  3  42. (X) 

+ 

I     4.1 

23     3  33.83 

—   0.65 

98  25     6.8 

•      • 

29 

Weisse  (2)  1 

027.    9 

50  52.03  -  0.55 

—  22.07 

16  50     2.65  +  4  57.75 

-h 

18.1 

23  50  29.41 

-    3.79 

68     I  39.7 

4-30.6 

20 

a   Andromeda 

B         .     9 

2  28.18  —  0.34 

-  22.04 

10  24     2.58  4-  4  12.59 

4- 

11. 0 

0    2     5.77 

0.00 

61  34  47.4 

4-0.5 

21 

}•    Peg;asi    . 

.        .     9 

7  20.97  —  0.76 

-  22.08 

^4  18     6.32  4-  4  36.72 

4- 

27.0 

0    6  58.14 

4-   0.02 

75  29  31.2 

4-  0.2 

22 

Polaris    . 

•     .    5 

'3  53-8o  +62.71 

—  22.04 

310    9  54.12  +   5   11.71 

— 

I   10.4 

I    14  34.47 

+   2.38 

I  20  16.6 

-   t.5 

23 

ff^  Ceti  .     . 

.     .    9 

18  20.29  —   1.39 

-  22.11 

47  38     0.72  4-   3   14.44 

-h 

1     5.5 

1   17  56.86 

4-   0.07 

98  48  41.9 

-1-  2.3 

«4 

ff   Piscium  . 

.     .    9 

25  21.34  —  0.78 

-  22.06 

24     6     2.30  4-   3  50. 5s 

-h 

26.8 

I  24  58.53 

4-  O.II 

75   16  49.8 

4-  0.3 

25 

B.  A.  C.  501 

.     .    9 

.  33  44. '6  4-  0.18 

—  22.03 

356  10     y.85   +    2  33.80 

— 

4.0 

I  33  22.31 

-   4.76 

47  19    0.8 

4-30.6 

26 

B.  A.  C.  50S 

1.     .'  2 

34  35.18  +   I. 18 

i-  22.03 

340  49  5960  4-   3   12.04 

— 

20.7 

I   34  14.33 

-   5.44 

31  59  '2.1 

+  10.5 

27 

0   Piscium  . 

.     .    9 

39  21.24  -  0.95 

~  21.98 

30  16     3.20  4-  4   15.13 

4- 

35.0 

I  38  58.26 

—    O.IO 

81  27  14.5 

—  0.2 

28 

fi  Arietis(R) 

•          •        • 

•           ■           ■                  t           ■ 

1         •      . 

161    13  58.65   -+-   5  32.44 

— 

20.2 

•           •           •           • 

ft            • 

6q  47  10.3 

-f-   1.8 

29 

/)   Arietis    . 

•          •        ft 

ft           •           •                  ■           ft 

1 

18  36     1.32    +-   4  25.73 

4- 

20.2 

ft           ■           •           • 

•            • 

69  47     8.4 

—  0.1 

3C 

a   Arietis    . 

.     .    9 

0  41.62  —  0.55 

-  22.00 

1 

15  55  54.80  H-  4   10.93 

4- 

17.2 

2    0  19.05 

—    O.OI 

67     6  44.1 

-\-  1.0 

31 

f»  Ceti  .     . 

.     .    9 

6  56.31  —  0.96 

1-  22.05 

30  32     0.95   4-    4  26.71 

4- 

35.5 

2     6  33.34 

4-  0.12 

81  43  24.4 

0.0 

32 

Neptune. 

.      .    7 

17  33.04  -  0.87 

1—  22.01 

27     0    0.25   +   5  36. 86 

+ 

30.7 

2  17  10.16 

ft 

78  12  29.0 

ft       ft 

33 

Anonymou! 

I      .    9 

22     1.50  —  0.30 

,—  22.01 

7  53   17.50  4-   5  22.43 

-H 

8.5 

2  21  39.19 

-  4.76 

59     5     9.6 

4-27.6 

34 

A|{laia    . 

.      .    9 

58  34.26  —  0.f)0 

i-  21.99 

16  3'   59.58  +   5  25.16 

-!- 

iS.o 

2  58  11.67 

•           • 

67  44     3.9 

-  1.3 

3S 

Alceste  . 

.      .    9 

7  20.98  —  0.81 

—  21.98 

24     6     1.28  4-   7   10.92 

+ 

27.1 

3     6  58.19 

• 

75  20    0.5 

—  2.0 

36 

a   Persei(R.) 

ft          •        ft 

ft          ft          *                 •          ■ 

•           • 

190  28     1.00+3  50.69 

4- 

II. 2 

•            «            ■            • 

•           • 

40  34  iJ^.3 

-  2-7 

37 

a    Persei 

ft           ft        ■ 

ft          •          •                 ■          ft 

1                 •           • 

349  24     4.55   4-  4     8.79 

— 

11.2 

•           •           •            • 

•           • 

40  34  23.3 

+  2.3 

6    38 

Polaris,  s.  f 

.      .    5 

16    0.42  —66.70 

,-  23.31 

307  30     5.05   +  4  33.10 

— 

I   18.4 

I   14  30.41 

—   1. 10 

358  39  41.0 

—  2.2 

39 

V    Ursae  Majoi 

ris   .    9 

43     5.17  4-  0.71 

-  23.31 

348  53  54.82   4-  4  37.2«> 

— 

11.8 

13  42  42.57 

—  0.09 

.|o    4  4'.  5 

—  2.2 

40 

9    Bootis 

.     .    9 

49  15.32  -  0.58 

-  23.30 

19  47  55.73   H-  4  4452 

4- 

21.8 

13  48  51.43 

—  0.05 

70  59  23.3 

—  0.1 

41 

a  Bootis     . 

.     .    9 

10  28.56  —  0.55 

-  23.33 

19     0     2.72    h  4   11.20 

4- 

20.8 

14   10    4.69 

4-   0.03 

70  10  55.9 

4-  3.0 

7    42 

Sun  I 

.      .    9 

51     5.07  -   1.53 

-  23  33 

55     0     .      •                .      . 

•           ■ 

14  50  40  21 

■1-67.70 

•            •           ft           ft 

ft       • 

43 

Sun  II     . 

.     .    9 

53  20.47  -   1.53 

.-  23.33 

55  32     .      . 

•           • 

14  52  55.61 

-67.70 

ft           •            ft            ■ 

ft       • 

44 

r   Herculis. 

.     .    9 

16  25.78  -H  0.54 

-  23.34 

352  II   58. 48   -h-   5  32.28 

— 

S.i 

16  16     2.98 

4-  0.25 

43  23  43.9 

4-   1.6 

45 

a   Scorpii    . 

.     .    9 

22   19.39  —    I. 81 

-  23.31 

1 

f>4  55  57.75   +   5   12.63 

4- 

2      7.2 

16  21   54.24 

—  0.05 

116     9  38.8 

4-  0.7 

46 

C   Ophiuchi 

.      .    9 

30  49-0  -   '.;55 

-  23.36 

49     8     4.92  4-  3  35." 

-h 

I     8.8 

16  30  25.26 

4-  O.OI 

100  19  10. 0 

-+-  2.5 

47 

9   Herculis 

.     .    9 

1  39    4.68  -h  0.17 

-  23.44 

359  39  50.75    -1-   4  28.91 

— 

03 

16  38  41.50 

4-  0.09 

50  50  40.6 

4-  2.6 

48 

w    Draconis 

.     .    4 

37  57.76  +  2.91 

;-  23.36 

330     I   56.98  -1-   3  20.93 

— 

3-4.2 

17  37  37.31 

+   0.04 

21    II     4.9 

—   0.9 

49 

fi   Herculis 

.     .    9 

42     3.50  —  0.27 

1-  23.28 

II     I    51.78   +   3  56.26 

4- 

II. 6 

17  41  39.87 

—  0.04 

62  12  20  8 

+  0  5 

50 

y   Draconis 

.     .    9 

54     7.40  +  0.85 

—  23.36 

347  19  53.08  4-  3  39.41 

^0. 

13.3 

17  53  44.39 

—  0.09 

Def< 
^'     Ilium 

38  19  40.4 

;ctive              0 
01 
mation. 

—    O.I 

Barom. 

At.       Ex. 
Ther.  Ther. 

/ufT  summary  of  the  elements  of  reduetioti  see  piii^e  3.                 I 

Parallax.     Semi-dian 

jm. 

in. 
29.84 

•           0 
47.8     44.3 

7 

1       fi               1       II 
—       7.3      —   16  10. 

4 

—   I 

r            If 

6  17.7 

30.03 

51. s    51-5 

8 

—       7.2      +   16  10. 

4 

4-   I 

6    3.2 

30.02 

53.7     54.2 

ZKNITH-POIM"  foRK. 

13 

-       8.4      -h           9. 

9 

4- 

1.5 

30.05 

55.0     54.0  i 

If 

14 

-       8.4      -           9- 

9 

0.0          — 

18.3 

30.14 

47.4     44.6 

24. 

One  bisection. 

No.    I  to    3    -h  50.51 

17 

-       0.7      -           8. 

9 

• 

9.6 

30.17 

44.8     41.5 

38. 

Three  bisections. 

No.   4  to  15    +43.49 

iS 

—       0.7      4-           8. 

9 

4- 

8.2 

30.19 

44.6     41-2 

21,31. 

Four  bisections. 

No.  16  to  37    4-  49.55 

32 

—       0.1 

ft                         ft 

^■^ 

0.1 

30.30 

43.2     40.0 

4.22. 

Five  bisections. 

No,  38  to  50    +  47.82 

30.  SI 

42.a    38.5 

■ 

10.  St 

41.8     37.8 

/ 

30.50 

4o.a     40.5 

1 

1 

30.48 

,  43-4     43-4 

1 

' 

30.45 

.  48-S     47-0 

1 

1 

1 

1 
1 

8o 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND      ' 

;   obs'r.  • 

I 


1877.    , 
Nov.  7  ' 

F. 


P.     II 


E. 


a 


I 
2 

3 
4 
5 


OBJECT. 


Venus  I,  N. 
Venus,  S. 
Scrpentis 


i 


MEAN 
THREAD. 


CORRECTIONS. 


Inst.       Clock. 


'/ 


().  Arg.  N.23109I  8 
Lalande  43567 


6  Lalande  43596 

7  rr  Aquarii   . 

8  v  Aquarii   . 

9  C  Pegasi     . 

10  Weisse  1047 

11  Weisse  iis6 

12  Weisse  1204 

13  Weisse  1249 

14  ,  Weisse  123  . 

15  I  Lalande  45504 


16  rlr^  Aquarii  . 

17  Weisse  309 
I  18  Weisse  402 
;  19  Weisse  497 

20  Weisse  571 


21  i 
22 !  y 

24' 
25 


26 

27 
28 

29 
30 


a 


Weisse  629 
Pegasi     . 
Ccli   .     . 
Weisse  (2)  1062 
B.  A.  C.  227 

Polaris    . 
Piscium  . 
Anonymous 
Arietis    . 
Arietis    . 


31  Anonymous 

32  C  Arietis    . 

33  I  Moon  I,  S.  . 
i  34  ^  Cygni  .  . 
I  35  6i>  Cygni      .      . 

36  C  Cygni      .      . 

37  I  Pegasi     . 

38  I  Uraconis,  s.  p. 

39  B.  A.C.  7504 

40  e  Pegasi     . 

'41  i2*Canum  Venat. 

I  42  B.  A.  C.  4367 

43  Polaris,  s.  p. 

44  a  Virgini? 

45  ;/  UrsxMaj.(R.) 


46  V  Ursse  Majoris 

47  If  Bootis 

48  a  Bootis  (r.)    . 
,  49  a  Bootis     . 

12    50  Sun  I,  N. 


m.     s. 
o  35.96 


I 


9 
7 
9 
9 
9 

9 
9 
9 
9 

:  7 

9 
9 
9 


15  23.47- 

52  45.32;+  0.66    — 


14  21.80  I  — 


15 
19 
29 
35 
52 

56 

58 

I 

8 

9 

13 

17 
22 


9  !  26 
9  :  29 


9 
9 

9 

8 

8 

5 
9 
5 
9 
9 

5 
9 
7 
9 
9 

9 

9 

9 
6 

9 

9 

9 
6 

9 


25.57 

27-73 
30.26 

47.37 
8.49 

34.43' 
31.82" 

0.60 

44.41  , 
24.70! 

I 
2.64 

^.45 
10.  ro 

32.36 
34.66 


.81    - 


15  .- 


.48    - 

.48  — 
.04  - 
.08  I  — 

0.79    - 

-38    - 


-38 
.41 
.43 
.37 
.39 


I 


.34    - 
-37    - 

-39  '- 

.38  ;- 
.36  - 

32  20.22  —  I. 31   — 

7  22.28  j—  0.67  — 

37  54.33-   1.59  j- 

42  57.691+  0.24    — 

43  29.74  +  0.24    - 

t 

13  48.62  -4-65.24  - 

25  22.64  —  0.67  — 

33  31.30 1-  0.47  ;- 
48  19.40 1—  0.51  I  — 

o  43.01  —  0.43   — 

30    7.32  —  0.60   — 

8  18.80  —  0.50   — 


43  48.51 


53 
I 


1.47;+ 
49.79  + 


0.71 
0.19 
0.14 


8     9.02   —   O.tDI 

16  51.40'—  0.18 

20      6.50—5.60 

23  46.74  +11.88 
38  36.67  —  0.32 

;  50  43.01    +  0.16 
i  56  30.46  —  0.26 


15  25.35 
19  10.38 


-31.64 
-  0.54 


s. 
23.36 

23.37 

23.51 
23.51 

23.51 
23.50 
23.50 
23.51 

23.51 

23-51 
23.51 
23-51 
23.51 
23.51 

23.51 
23-51 
23.51 
23.51 
23  51 

23.51 

23.50 

23.56 

23.52 
23.52 

23-52 
23.46 
23-52 
23.58 
23.49 

23.52 
23.55 
24.66 
24.67 
24.63 

24.65 
24.70 

24.66 
24.66 
24.66 

24.84 

24.88 
24.88 
24.96 


9  ;  49   16.52  ;—   0.16 


9  ■  II  18.87  ,—  0.61 


-  24.84 


I  CORRECTIONS. 

ZENITH  DIST.  | 

SOUTH,  I 

FROM  CIRCLES.  Instrument.  Refraction 


»» 


•/ 


64  55  46.20-1-  3  47.00  +  2 

64  55  46.20  +  4  6.49  1+  2 

41  43  49.15  ,+  4  42.77  1  + 

350  39  48.82  -h  8  24.49  — 

53  55  52.25  -H  6  27.49  +  I 


53  55  52.25+ 

38  3  59.15  + 

39  34  i.io  + 
28  37  59.80  --h 
50  35  55.20  + 

50  43  59-45  + 

51  37  52.48  + 

52  11  51.40  -H 

50  9  49.28  + 

51  I  54.10  + 


49  5 

50  15 
50  55 
50  29 

50  1 

48  6 

24  17 
57  28 

358  23. 

358  23 


57-65  + 

58.15;+ 
58.10  + 

49.10  + 

54-22,+ 

I 

0.08;+ 

52.45'+ 
0.88  + 

58.08  + 

58.08  + 


310  10  3.90  -H 
24  5  49.70  + 

17  29  52.22  -h 

18  35  56.60  4- 
15  55  50.40+ 


I 


No. 


3 

4 

13 
22 

26 

34 
40 

43 


Barom. 


in. 

30.45 

30.43 
30.42 

30.43 

30.39 
30.21 

30.21 

30.25 


At.       Ex. 
Ther.   Ther. 


48.5 
43.8 

44.5 
43.0 
41.0 

42.4 
40.6 

41.5 


49.0 
41.2 
40.8 

39-4 
35.8 
41.2 
40.0 

42.5 


3 
3 
3 
3 


3 
2 

3 
2 

4 


5 
4 
6 

4 
4 


21  39  55-22 
18  13  46.40 

59  41  51.98 

358  7  49.30 

0  39  49.88 

+ 
+ 

+ 

6 

3 
3 
3 
4 

9  5  49.20 

19  31  47.75 

300  43  51.52 

312  17  50.82 

29  29  49.62 

+ 

+ 
+ 
+ 
+ 

3 
4 
2 

4 

4 

359  49  45.42 

27  11  48.45 
307  29  44.08 

49  19  52.05 
190  57  48.18 

+ 
+ 
+ 
+ 
+ 

5 
4 
4 
3 
3 

348  53  48.82 
19  47  52.18 

160  51  47.78 
18  59  47.10 
56  23  53.90 

+ 
+ 

+ 
+ 
+ 

4 
4 
3 
4 
4 

-  24.89 


/'W  sumnuity  of  the  elements  of  reduetion  see  page  3. 


40.31 
18.47 
31.43 
18.34 
33.66 


3  42.18 

4  40.17 
3  38.17 

3  43.77 

4  16.68 


+ 
+ 
+ 
+ 
+ 

+ 
+ 


10.59 

59.31 
41.10 

54.96 
16.60 


+ 
4- 
+ 
+ 
+ 


I 
1 
1 
I 
I 

I 
I 
I 
1 
I 


4  39.45 
4  51.52 

3  24.28 

4  28.79 
4  38.69 


+    I 

+ 

+    I 


4.59  - 

12.49  + 

27.96  + 

32.51  + 

13.26  -r 


6.5 
6.6 

53.0 

9.7 
22  8 

22.5 

47.2 
49.8 

33.0 

13.4 

13.7 

16.2 

17.7 

12.3 
14.5 

9.6 

12.5 
14.3 
13.1 

12.0 

7.3 

27-4 

34-9 
1.6 

1.6 

11-7 
27.3 
19.3 
20.6 

17.5 


26.04 

-f- 

24.3 

50.63 

+ 

20.2 

0.48 

+ 

I  42.1 

46.27 

— 

1.9 

36.37 

+ 

0.8 

51.89 

23-25 

59.95 
54.06 

11.93 

19.10 
22.93 
56.08 
58.40 

35.54. 

47.51 
50.56 

59.07 

26.60 

40.97 


+ 

+ 


+ 


+ 
+ 

+ 


-I-  I 


9.7 

21.3 
40.2 

5.6 

34.0 

O.I 

30.8 

17.5 
9.5 

11.6 

II. 6 
21.5 
20.5 
20.5 
28.6 


9 


APPARENT 

RIGHT 
ASCENSION. 


M  O 


h.  m.  s. 
18  o  10.79 


18 
21 
22 


14  58-95 
52  22.47 
13  56.81 


22  15  0.58 
22  19  3.18 
22  29  5.67 
22  35  23.07 
22  51  43.60 


s. 
f  0.69 

•    • 

+  o.io 

-  2.15 

-  3.74 

-  3.74 
j+  0.02 

;+   0.03 
+   0.09 

-   3.84 


22  56   9.54  —  3.86 

22  58   6.90  —  3.88 

23  o  35.66  I—  3.90 

23  8  19.53  -  3.90 
23  8  59.80  —  3.92 

23  12  37.79  -  3.90 

23  16  41.57  -  3.94 

23  21  45.20  —  3.96 

23  26   7.47  -  3.97 

23  29   9.79  -  3.98 

23  31  55.40  -  3.96 

o    6  58.09  |—  o.oi 

o  37  29.22  !+  0.10 

o  42  34.41  -  4.24 

0  43    6.46  —  4.24 

1  14  30.34    —  I. 10 

I    24   58.45     4-    0.02 

I  33    7.31    -  4.39 

1  47  55.37  ;+  o.oS 

2  o  19.06  '—  0.02 

2  29  43.20   —  4.57 

3  7  54.78    +  0.03 
20  43  23.14    +65.55 

20  52  37.00    +  0.05 

21  I  25.27    —  0.04 

21    7  44.35  :-»-  0.02 

21  16  26.56  —  0.02 

9  19  36.24  —  0.29 

21  23  33.96  i-i-18.04 

21  38  If. 69  0.00 

12  50  18.29  —  0.01 
12  56   5.32  —  2.12 

I    14   28.83     —    1.12 

13 18  4496  i+  0.05 


•     •     •     • ,  I       ■     • 

13  48  51.48  —  0.08 


•     «     •     • 


15  10  53.37 


+68.28 


APPARENT 

NORTH-POLAR 

DISTANCE. 


9  < 
iJ.: 


116     8     0.9 

116     8  20.5 

92  55  46.1 

41  54  28.3 

105  10     3.7 


105     4 

89  14 

90  44 
79  48 

101  47 

101  55 

102  50 

103  23 
loi  21 
102  13 


+  0 
+31 

i  +  '5 

,  +  15 
■+  I 

'+   I 

+  I 
■fiS 

I 
16.5  1  +  19 
10. o   +19 


16.3 
26.0 

43.5 
12.3 

3.5 


8.5 

6.5 

46.5 


+  19 
+  20 

+  19 


too   16  39.0    +20, 

101  26  31.2     +20. 

102  7  14.7  1+20. 
lOI  40  18.4  ,+2I. 
lOI    13  44.0    421. 

99  18  8.0  +22. 

75  29  32.6  +  1. 

108  39  21.3  +  1. 

49  34  46.5  +33. 

49  34  56.4  -4-33- 

I  20  18.0  +  I. 

75  16  50.7  J-  I. 

68  43  0.7  i+29. 

69  47  10.9  +  2. 
67  6  42.4  —  0. 

72  53  6.S  4-27.; 

69  24  18.4  —  i.< 

110  52  55.8 

49  17  54.9  ,-i-  '■; 

51  50  48.2  4-  0.; 


60  16  12.0 

J-  0.1 

70  42  53.5 

4  2.C 

1 

351  51  32.5 

- 1-: 

3  28  0.5 

+31-1 

80  40  56. S 

-h  1.1 

51  I  25.6 

-o.< 

78  23  3.4 

-19.1 

358  39  43.9 

-  1.1 

100  31  21. 1 

-  0.1 

40  4  45.9 

+  0.^ 

40  4  45-9  '+  ^'\ 

70  59  25-4  +  0- 

70  10  54.9  ■-»■  0.1 

70  10  55.4  =♦-  I'J 

107  36  24.6 


•  I 


No.    Parallax.    Semi-diam.  !  i„^^t„=^^„. 


Sum. 


II 


It 


33.  One  bisection. 
3,  9.  Four  bisections. 
26.  Five  bisections. 


ZENITH-POINT  CORR. 


I 

2 

33 

50 


47 


8.7 

4-     9.8 

8.7 

9.8  , 

I.O 

-  14  54.3  ' 

7.5 

+  16  II. 9 

0.0   — 


No.  I  to  3  4- 

No.  4  to  32  4- 

No.  33  to  40  + 

No.  41  to  50  + 


// 


0 

f 

m 

4- 

I. 
II. 

4- 

I 

I 
16 

4- 

47.82  , 

49-59  I 
52.56  i 
52.01 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


8l 


i 

m 

1 
!  S 

.     .,  9 
•      •■  9 

L.)       .      . 
.       .     2 

ris   .    8 

1 

1 

MEAN 

CORRECTIONS. 

CORRECTIC 
ZENITH  I>IST. 

SOUTH,            -                          -      . 
FROM  CiKCI.ES.  ,„3,^,,^^„,    ^^ 

)NS. 

fraction. 

I  30.4 
11.4 
130 
13.0 

I     4-0 

APPARENT 

B    . 

0  B 
*J  0 

£ - 
:Sg       NC 

3)  0            ^ 

is" 

APPARENT 

>R'JH-l»OLAR 

DISTANCE. 

I.S 

11 

11 

.    . 

+   1.8 

-  1.9 
4-   1.4 

-  2.0 

'*'       '  ."                    UDje.1.1. 
5R.     jc 

TIIRKAP.  . 

Inst. 

1 

m.     s.             s. 

«3  35.43  -  o-6i 
42    4.78,-  0.03 
•     .     •         •     • 
54     9>2.+  049 
>i  35-59  +".15 

Clock. 

s. 

-  24.80. 

-  24.85 

• 

-  24.91 

-  24.9' 

KIUHT 
ASCENSION. 

h.  m.     s. 

15  13    9-93 

17  41  39.84 
.     •      •     • 

»7  53  44.70 

18  II  22.83 

77»    '       1 

;.  13     II      Sun  II,  S. 

Z.          2' ft    Herculis 

3   Y    Draconis  (v 
1   4   >    Draconis 
i    5   A    Ursae  Mino 

01                   If 

56  55  50.72  4- 

11      I   49.72   4- 

192  31   47.20  4- 

347   »9  4902  4- 

312   13  49.60  + 

1 

5 
4 
4 
3 
4 

i» 

6.22     -H 

0.87     -h 

41.22     4- 

45.90    - 
15.12     — 

S. 

68.28       I< 
0.02         ( 

4 
•                  •                           • 

0.18     : 
0.18 

>8    8  48.5 

32    12   23.2 

J8  29  39.8 

J8  29  43.1 

3  23  21.9 

6  9    Sierpentis 

7  Venus  I,  S. 
S        Venus,  N. 
9  1   Lyras. 

10   3  Lyrae. 

.     .    9 
.     ..  9 

.     .    9 
.     .    9 

15  24.39  - 

26     1.22  — 

1 

33  12.00  4- 
45  58.33  + 

0.43 
0.72 

•              • 

0.16 
0.06 

-  25.04 

-  24.92 

-  24.88 

-  24.89 

41   43  51.22   + 

64  53  51.88   -i- 

64  53  51.88  4- 

0     9  48.18  4- 

5  35  48.55   + 

4 

4 
4 
3 
4 

42.88    4- 

23.25     4- 
2.68    -H 

29  45     4- 
20.39    4- 

52.1 

2    4.1 

2     4.0 

0.2 

5.8 

1 
18  14  59.05 
18  25  35.60 

•           •           •           ■ 

18  32  47.24 
»8  45  33.47 

4- 
4- 

+ 

0.23     < 
0.72    11 

.    .    11 

O.OI        < 
O.OI    '    i 

)2  55  47.4 
[6     6  40.4 

16     6  19.8 
51   19  39.0 

)6  46  35.9 

1 

+   1.7 

+  0.4 
+  0.5 

III    H'Cygni      . 
1  13   C   Cj'Kni 
■13    I    Pegasi     . 
{ 14   J  Aquarii  . 
15        .Moun  I.  S. 

.     .    7 
.     .    9 

•     .    9 
.     .    9 
.     .    9 

1  49-91   + 

8     9.17   + 

ift  51.58  - 

25  33.74  - 
31  41.74  - 

0.18 
0.02 
0.  14 

0.47 
0.60 

-  24.81 

-  24.85 

-  24.94 

-  25.04 

-  24.92 

0  39  51.45  4- 

9     5   50.(X)  4- 

19  31   46.85   + 

44   53  47.72   + 
55     3  47.12   4- 

4 
3 
4 

5 

4 

35.08    -H 
50.78     + 
24.39    4- 
»9.33    4- 
31.13    + 

0.8 

9-5 
21.0 

58.8 
I   24.4 

2!       I    25.18 
21       7    44.28 
21    16   26.53   ■ 
21    25      8.35    , 
21    31    16.22 

+    O.II         f 

—  0.03       ( 

-  0.03     : 

+  0.13       c 

4-63.48    K 

)i   50  48.5 

K)    16    II. 5    ' 
^0   42    53.4    1 

)6     6  27.0  ' 
)6  16     3.8  1 

4-   l.o 
-  0.4 

4-   1.8 
4-   1.8 

,  16        Saturn  I.  S. 
,  17        S.iturn  II,  i> 

18  :       Mars  I.  S. 

19  Mars  II,  N. 

20  A  Draconis,  s. 

.     .4 

i.      .     5   , 

-      ."  4 

.      .    5 

P.    .    9 

3  2fi.40   — 

3  27. q6  — 

15   13.70  - 

15   14.90  - 

24  36.07  - 

0.50 
0.50 
0  48 
0.48 
2.46 

-  24.96 

-  24.96 

-  24.96 

-  24.96 

-  24.97 

47   13  49  02   + 
47   13  40  02   4- 
45   »9  4930  4- 

45   19  49- 30   + 
288  51  47.18   + 

5 
5 
4 
3 
4 

52 .  26    4- 

32.28    4- 

2.02      + 

46.03    4- 
43-19    - 

I     4.3 

I     4  3 
1     0.2 

1  0.2 

2  51.7 

23     3     O.04 
23     3     2.50 
23  14  48.26  , 
23  14  4946  1 
II  24     8.64 

4- 
4- 
4- 

0.78       c 

0.78      < 
0.66       c 

0.54       f 
0.61      3: 

)8  27     6.8 
)8  26  46.8  ' 
)6  31   13.6 
)6  30  57.6 
J9  59  59.9 

•  • 
■    . 

•  • 
4-  0.4 

21  t     Piscium  (R. 

22  1     Piscium  . 

23  B.  A.C.  13c 

24  B.  A.  C.  22C 
35  ■       B.  A.  C.  253 

.     .    7 

)       .    9 
»       .1  9 

•           •            ■ 

34     6  (>o  — 
28  50.54  + 
43   13.01 .4- 

■      •      .1 

•  • 

0.34 
0.88 

0.35 

•  • 

—  24.97 

—  25.00 

—  25.00 

145  59  52.75    -I- 
33  49  5»-35   4- 
337  37  48.05.4- 
351  43  46.50,4- 
201     3  46.28   -r 

5 
5 
4 
3 

5 

10.20    ~ 

6.08    4- 

27.82    — 

48.06    — 

49-33    4- 

JO.O 

40.0 

24.5 

8.6 

23.2 

•  •           •           •      ' 

23  33  41.29 
0  28  26.42 
0  42  48.36 

•  •           •           « 

-h 

0.02       i 

4.43       ' 

4.31 

•     •        * 

$5     I   58.2 
$5     1   58.6 
!8  48  12.6 
12  53  47.2 
29  56  22.4 

—   0.2 
+    0.2 

4-36.3 
+  34.9 
4-35.4 

1  36        B.  A.  C.  253 

27        B.  A.C.  302 

1  28         B.  A.  C.  345 

29  Polaris   . 

30  B.  A.C. 450 

\       .    5  . 
1       .    9 

•       •'  9 

.      .'  5' 

40  46.60   +    0.S2 

58  59.84   -   0.35 

4  40.16         0.00 

14   23.34   +30.43 
24  51.76  +   0.98 

—  25.00 

—  25.01 

—  25.01 

—  25.01 

—  25.02 

338  45  50.20  4- 

33  47  50.20  + 

8     3  48.30  4- 

310     9  47.20  4- 

335  51   46.40  4- 

4 
4 

2 

5 
4 

37.23    - 
52.63    4- 
57.00    -4- 
15-85    — 
12.37    - 

23.2 
40.2 

8.5 
1    10.7 

26.8 

0  49  22.42 

0  58  34.48 

1  4  24.15 
1    14  28.76 
I  24  27.72 

— 

4.79       J 
4.16       X 

4.30      ; 
0.96 

5.64      J 

iq  56  25.5 
>4  59  44.2 

>9  »3   15-0 
I  20  13.5 

n   I  53.2 

4-35.4 
-1-28.0 

+  32.3 
-    1.3 
4-33.6 

•31        Neptune 
;  32        Lalande  4S( 

33   }*  Ceti   .     . 
:  34        Aglaia     . 

35   a    Ceti    .     . 

.     .    9 

>3     .    9 
.      .    9 

■      .'  9 
.     .'9 

1 

16  38.07   — 
29  50.27   — 
37  25.62  — 
50  10. o3 ■— 
56  20.99,— 

0.28 

0.35 

0.39 
0.14 

0.38 

-  25.04 

-  2^.o«; 

-  25.10 

-  25.05 

-  25.08 

2/     5  49.72   + 
32  29  4S.  62   4- 
36     5  48. 4S   4- 
16  55  40.15   4- 
35   11  48.38   4 

4 
4 

3 
6 

4 

31.80    4- 
47-74    4- 
40.40     f 

36.34    4- 
20.21      4- 

30.9 
38.4 

44.0 

18.5 

42.6 

2    16    12.75 
2    29   24.87 

2  37     0.18 

2  49  45.79 

2  55  55.55 

-I- 

4- 

■ 

4.47      ^ 
0.04      { 

0.03      \ 

78   17   13.7 
J3  41  36.0 

57  16  34.1 
')8     9     5.2 
36  23  12.4 

•     . 
4-26.6 

-  0.5 

-  1.4 

-  0.7 

,36        Alceste   . 
,37   ;    Arietis     . 
•  38        Erato 
?".        39        Polaris,  s.  p 
40  9   Ursse  Majof 

.      .    9 

■     •:  9 
.     .    9 

V   •;  4 

IS     .    9  . 

1 

59  10.71   - 

8  19.96  — 

16  54.32   - 

15  28.62  — 

43     7.53  + 

0.25 
0.16 
0.24 

36.45 
0.53 

'—  25.06 

-  24.99 

-  25.07 

-  25.30 

-  25.31 

24  47  47.32  4- 

18  13  48.72   4- 

24  11  49  70  4- 

307  29  39- 'o  4- 

348  53  49.02  4- 

6 

3 
6 

5 
4 

47-58     4- 
50.03     4. 

9.55    4- 
2.28    — 

46.97    - 

28.0 

19.9 
27.2 

I    17.5 

11.6 

2  58  45  40 

3  7  54.74 
3  16  29.01 
I    14  26.87 

13  42  42.75 

— 

• 
•         • 

0.07      ( 

■ 
«         • 

2.61     3- 
0.02 

;6     I  24.1 
S9  24  19.9 
75  24  47.6 
58  39  45.1 
40    4  45.6 

-  2.0 
4-  0.4 

-  2.3 

-  0.3 

-  0.3 

■  41    a    Draconis 
42   a    Booiis(R.) 
,43   n    Bootis 
:  44  ft    Booiis 
13    45        Sun  I.  S. 

1 

•  -.4 

•  •    • 

•  •    7 

■      • .  9  ■ 

I  27.26  + 

•      •      • 
21  25  83  "4- 
15  24.54 |- 

1.35 

•  • 

•  ■ 

0.67 
0.68 

-  25.3' 

•  • 

•  ■ 

-  25.32 

-  25.34 

333  5i  48.78  4- 
160  51   38.75   4- 

iS  59  51.10  4- 
346  23  56.10  4- 

57   11    51.18    4- 

4 
4 
4 
5 
4 

55  40    - 

5.78    - 
22.40     4- 

9.71      - 
56.67     4- 

29.0 
20.4 
20.4 
14.2 
I   30.6 

M     I     3.30 

•  •            «           • 

•  •           •            • 

14  21      I. 18 

15  14  58.52 

—  0.07       ; 

•  • 

•  • 

+  0.07     : 

4-68.46        K 

25     2  36.4 
70  ic  57.1 
70  10  55.2 
J7  35   12.8 
38  24  39.6 

-   1.3 
4-   2.7 
4-  0.8 
4-   1.5 

.  46        Sun  II.  N. 

47  9    Herculis 

48  «i>  Herculis 
1 49  a   Ophiuchi 

50  ft    Herculis 

•    •!  9 

•    •  y 

•  -9 

.    ,9 

•  -.9 

'7  4».47  —  0.68 
39    6.44  -»-  0.27 
9  29.48  —  0.20 
29  40.71   —  0.22 
42     5.17  4-   0.04 

v»r  summary  of  the  el 

-  2?.3J 

-  25.32 

-  25.34 

-  25.29 

-  25.32 

56  30  58.40   4- 
359  3»  53.20  4- 
24   16     .      . 
20     ()  50.22  4- 
1!       I    48.68    4- 

4 
4 

4 
4 

28.00    + 
20.40    — 

•            • 

21.52     4- 

3.62     -h 

1 
No. 

1   28.7 
0.3 

28.6 
II. 4 

15  17  '5-45 

16  38  41.34 

17  9     3.90 
17  29  15.10 

17  41  39-82 

4- 

4- 

68.47     n 
0.05        ! 
0.02 
0.06 
0.03       ( 

nefccti 
llluniinat 

■>7  52  17.2 
?o  50  43.5 

■           •           •           • 

77  21     1.5 

')2    12    24.9 

Su 
iion. 

•  • 

+  3-8 

•  • 

4-   2.8 
+    3.3 

m. 

Barom.i^^^;    Ther. 

} 

t'nit'fits  of  riduition  Stc /V7;y  3. 

Parallax.     Scmi-diam 

1 
in.             ' 

1      II               1        II 

1      1 

'                   » 

II 

30.2a     46.3  '  49.3 

v>  22    50.5  i  53.5 

30.18      5«.3     53.5 

30.17     490     48.5 
30.16     42. 5     3S.S 

30.15      39-5      35.5 
30.30  '  41-3     43.0 

30.99  \  48.5      54.4 

29. 
3. 9>  SO. 

Three  bisections. 
Four  bisections. 

I 

7 

ZKMTII-I'OINT  lORR.               S 

No.    I  10  10     -H       52.01        16 
No.  1  r  to  3S     4-       M.56        17 
No.  39  10  50     -H       50.90        iS 

10 

-  7.5 

-  0-0 
0-C 

-44   25.6 

-  0.7 
0.7 

-  0.2 

-  0.2 

—  16    11.9 

—  10.3 
4-            10.3 

—  14    50.0 

—  10. 0 
4-           10.0 

—  R.l 
4-             8.1 

• 

0 

—     0 

1  -   16 
.0       1  - 

!    4- 
1   -    59 

.    + 

2     !  - 

19.4 
19.3 

1.3 

15.6  j 

10.7  ■ 

9.3    ' 
17.3 
'3 

31   1 

45 

46 

1 

—  0.1 

7.5       —1611.2 

—  7.5       4-16   II. 2 

-  16 
4-  16 

0.1 
18.7 

3.7 

-77  a 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


83 


TE 

;d 


-  E 

s 

.25  I 


OBJECT. 


1        i 

1^   I       MEAN 
I    I II  RE  AD 

I  H  ' 


CORRECTIONS. 


Inst. 


77. 

r.  16 


2 

3 
4 
5 


a 

t 


» 


I 

6   a 

7I 
8 

90 
10;  o 


!  II  I 

12  I 

13  I 

14" 


16 


l«7 

•  181 

:  20! 
'21   I 

i22| 
23' 
'24  if* 

25) 


Sun  I,  S.. 
Sun  II,  N. 
Ophiuchi 
Pegasi    . 
Capricorni 

Aquarii  . 
Saturn  I,  S. 
Saturn  II.  N 
Cephci  (r.) 
Cephci    . 

Mars  I,  S. 
Mars  N. . 
Piscium(R.) 
Piscium  . 
Anonymous 


O.  Arg.  N.2614^' 
Durch.  70*.  1340 
B.  A.  C.  8359  . 1 
Moon  I,  S.  . 
B  A.C.  226. 

Anonymr-us 
Polaris    . 
Brunhild 
Ceti   .     .     . 
Neptune. 


'  5 
I  9 


m.     s.  s. 

27  -15. 54  -  0.56 

30     3.02  —  0.56 

I  7      2g  41.41  —  0-26 

6  i  38  37.84  -  0.23 

'  9  ,  47     528  -  0.48 

I  9  '  59  57.66  -  0.35 

>  4  '     3  23.48  -  0.44 

'  5  ,     3  24  74  -  0.44 

I 


Cloc  k. 


s. 
25.9! 
25.91 
25.96 
25.97 
25.98 

26.08 

26 .  00 
26.00 


2  '  14     2.14  +   1.22    —  2O.C0 
■  9  ,  21     0.83  —  0.41    —  26  O^) 


9     42    0.82   —  0.42    —  25.99 


26    «  Ceti  .     .     . 

!  27!       B  A.C.  777. 

28  1      Lalande  4803 

'  29  V  ^cti 


30 


B.  A.  C.  863 


F. 


-311  Aglaia    . 

'  32  I  Alceste  .     . 

I  33  I  C  Aiietit    . 

34 1  Erato 

:  35  I  Polaris,  s.  p. 

I  36 1  a  Booiis 

17  ■  37  ■  «  Ophiuchi 

I  38  I  A*  Herculis. 

1 39   a  Ophiuchi 

40  fi  Herculis. 


4t 
43 

43! 


'45 

146 
.47 
'4« 

:49 

I50 


Aquarii  . 
Weisse  11 56 
Weisse  1232 
Wcisse  1249 
Weisse  49    . 

Weisse  123  . 
Lalande  45504 
Weisse  265  . 
Weisse  309  . 
Weisse  571  . 


9 
9 
9 
9 
9 

V 

5  I 
9  I 

I 


48  8  10 

54  57.52 
58  23.13 
28  49.62 
43  13.81 


1.50 
1.50 
0.80 
0.30 
0.30 


52     2.52  —  0.35  I 
14  25.60  +27.63 
28  11.66  —  0.14  . 
6  59.67  —  0.28 
16  14.46  —  0.24 


I 


'  9 
i  9 

l 
'2 

:   9 

!  9 

■  4 

I 

■  9 

2 

'9 

I  9 

.  7 

I  6 
I  9 

;  9 

'  9 

I9I 

I  ^  I 


9 
6 

9 
7 

8 


22      S.OO 

26  55.48 
29  51. II 

37  26.50 
42  15.72 

46  35-40 

55  37" 

8  20.87 

13  36.30 
15  18.65 

10  3HX)  — 
52  18.85.- 

9  30.10  — 
29  41.42  - 
42     5.93  - 

46  42.06  — 

56  35.99  - 
59  58.30  - 

I     2.07  — 
5  34.40  - 

8  45.98  — 

9  26.45  - 

14  59- 12  — 
17  8.09  — 
29  36.28  — 


0.23 

1.63 
0.30 
0.34 
0.54 

0.13 
0.23 
o.  14 

O   21 
26.09 

0.16 
0.24 
0.18 
0.20 
0.03 

0.41 
0.44 

0.44 
0.46 

0.44 

0.44 

0.45 

0.44 
0.44 

0.44 


25. 9'^ 

25 -9^ 

25 -99 
25.99 

25.99 

25.98 
25.93 
25.98 
26.02 
25.97 

25.97 
25.97 
25.07 
26.01 

25.97 

25 -97 
25.97 
2588 

25.96 
26.06 

26.02 
26.12 
25  98 
26.03 
26.03 

26.17 

26.07 
26.08 
26 .  08 
26.08 

26.08 
26.08 
26.09 
26.09 
26.10 


I  CORRECTIiWS. 

ZENITH  DIST.  ' 

SOUTH,  i         -     ■ 

FROM  ciRCLKS.  i„,t,„^ent.  Refraciion. 


57  55  47  65   -I-   7  0.50  -H  i   31.0 

57  25   5075    +   4  34.37  H-  1    2«).l 

26     9  44.92  i-h   4  2S.65  -h  27.9 

29  29  45.70   +   4  1764  H-  32.8 

52   55    42.95     f    4  1426  -H  I    16.6 

39  43  44.90-1-  3  4^>.Q'  +  48.2 

47  13  44.25  1+  5  3410  -h  I  3.0 

47  13  44.25  -+-  5  16. Si  4-  I  3.0 

20S  27  42.00  -H  5  4-^>3  +  3 1.6 

33f  23  42.05+  3  32.75  -  31.6 


4i 
44 
«45 
33 
44 

327 
327 
337 
32 
351 


29 
29 

59 
49 
25 

59 
59 
13 
41 
43 


37  9 
310  9 

18  25 

30  31 

27  7 

30  53 

326  31 

32  29 

36  5 

343  25 


49.72  + 
49.72'  + 
47.88+ 
42.22   + 

47.12'+ 

I 

49.28  + 
49.28  + 

45-32i+ 
44.62  1  + 
41.82  + 

I 

45921+ 
47.80,+ 

44.90,+ 
45.52  + 
50.20'+ 

I 
49.60 '+ 

47.051+ 
51  48  + 
51.42  + 
51.20+ 


4 
4 
5 
5 
3 


17.21 

1.82 

12.65 

1 5 .  96 

1S.73 


+ 
+ 

+ 

+ 


5  25.29 

2  55.12 

3  3195 
5  24.37 
3  53.66 


3 
5 
4 
4 
4 


58.81 
16.93 
52.98 

43-39 
34-59 


4  20.01 

5  20.26 

4  46.49 

3  39-97 

4  37.39 


+ 
+ 

+ 


+ 


57-3 
57-2 

3v.i 
39-1 
57.2 

36.3 
36.4 
24.4 
37.6 
8.4 

44.5 
9.2 
19.6 
34  8 
30.3 

35.3 
38.8 

37-6 

431 

17.5 


49.22  +  5  6.89  +   18.3 


17  9 
25  6  .   . 

18  13  46.08'+  3 
24  23  45-72  +  5 

307  29  48.90  +  4 


53.43 

48.54 
48.71 


18  59  46.22,+  4  25.97 

29  13  43  62  1+  5  26.21 

24  15  48.28  +  5  34. 41 

26  9  4f'-38'+  4  21.75 

II  I  43.85  1+  4  5.50 


47 
50 

49 

52 

49 

50 
51 
49 
50 
50 


I 

43 

53 
II 

57 

9 
I 

59 

15 
I 


48.55  1+ 
47.90  + 

45-55  '  + 
46.88  1  + 
45.28,+ 


48.88 
48.45 

45.65 
46.18 

49-85 


+ 

+ 
4 
+ 


I 


4 
3 
4 
3 

5 

3 
4 
4 
3 
4 


32.20 
57  8:. 
33  ti6 
48.26 
0.27 

49.02 

27.32 
46.61 
16.61 
27.22 


—    I 

+ 
+ 


+ 

+ 
+ 
+ 
+ 
+ 

+ 

+ 
+ 
+ 


19-5 
26.9 

16.0 

20.5 
32.0 

25.8 

23.  O 
11.2 

2.0 
10.6 

8.6 

14  3 

8.8 

9.2 

11.4 
8.9 

9-5 
9.0 


APPARENT 

RIGHT 
ASCENSION. 


(A 

X  o 

w  u 
.20 


h. 
15 
15 
17 
21 
21 

21 

23 
23 


m. 

27 
29 

29 
38 
46 


s. 

19-07 

3^>-55 

15.19 
1 1 .60 

38.79 


+6S.74 

-68.74 

,+  0.04 

]—  0.04 

—  0.03 


59  31-30 
2  57  04 
2  58. 30 


I 

'+ 

I  ~ 
I 


0.09 
o.'  3 
0.63 


23  13  3736    -  0.17 
23  20  34.42  '4-  0.4S 


73  41  34.41    -   3S7 


23  47  43-61 
23  54  33  03 

23  57  57-9* 
o  28  23.33  ,+62.42 

o  42  48.12    —  4.27 


3.54 
3.76 

3.73 


0  51  36.19  —  4.13 

1  14  27.25  '—  0.65 

1  27  45.54  I       .      . 

2  6  33.42  1+  0.13 
2  15  48.25  1       .      . 


2 

2 
2 
2 
2 

2 
2 

3 

3 
I 


21  41-75 
26  31.14 
29  24. b4 
37  0.19 
41   50.29 


46 

55 

7 

13 
14 


-  4.48 

-  8.60 

—  1.49 
+  0.03 

—  6.17 


9- 30 
10.91 

54.76 
10.13 

26.  CO 


0.09 

•  • 

1. 21 


14  10    4.79  '—  0.01 

16  51   52.38  1+  o. 16 

17  9  3.89  -  0.03 
17  29  15.19  ,+  0.04 
17  41  39.87  1+  0.04 


22  46  15.58 
22  56     9. 48 


22 

23 
23 

23 
23 
23 
23 
23 


59 
o 

5 

8 
8 

14 
16 

29 


31.78 

35-51 
7.38 

19.46 

59.92 

32.  5Q 
41-56 

9.74 


+  0.20 

~"  3.  ;3 

-  3-75 

-  3.79 

-  3-78 

3.79 

-  3.81 

-  3.82 

-  3.83 

-  3.88 


I 


APPARENT 

Miscellaneous 
Correction. 

NORTH-POLAR 

DISTANCE 

e        > 

It 

1 
1 

109     10 

40.3 

•       • 

io3  33 

15  4 

1       .    . 

77  21 

2.7 

'+  3.5 

80  40 

57.3 

,+   1.5 

104     7 

35.0 

'+  2.4 

1 

9'>  5  4 

41.2 

:+  0.4 

9S  26 

42.6 

•       ■ 

qS  26 

25-3 

1 

•       • 

22  33     3.0 
22  33     4.4 


-   1.3 
+  0.1 


Q5  41    25.4 

ns  A'   29.9  .    .  i 

85     1   5<).8  '+   1.3, 

85       1     58.5  O.Oj 

95  36  24.2    +23. Oj 

19  10  59  5    +38.21 
19     8  29.2  . +33.21 
23  23  14. 1  ,  +  37.7 
83  54     7.8  .    .1 

42  53  48.3    +35.6 


83 
I 

69 
81 

78 

82 

17 

83 
87 
34 


20 
20 

37 
43 
19 

5 
42 

41 
16 

36 


50.4 
16.7  I 
i3.7 

24.9 
16.3 


+  27.0 

+   3.21 

•       • 

+  0.3I 


I 


6.1 

49-7 
36.8 

35.7 
32.3 


■  +  26.9, 
4-29.21 

+  26.5. 
+  0.9 

+  28. ll 


63  21   35.6    —   1.4 


69  24 

75  36 
358  39 

70  10 
80  26 
75  28 

20 
12 


77 
62 

93 
loi 
101 

103  23 
loi   10 


20.3 
22.4 
42.8 

53-9 
3.0 

9.7 
57.3 

21.8 


+    I .  o  i 

-  2.3. 

-  3.8 

-  1.5 
+  0.4! 

o.ol 

-  2.0 

-  0.6 

+  3-2 

+  18.5 


13  44.0 

55   17-6 

5  48.4    +19.0 

10.6    +18.2 

15.6    +19.3 


lOl 

102 
101 

lOI 
lOI 


21 

13 
12 

26 
13 


s  At.   ,   Ex. 


For SHmmary  of  the  clenietiis  of  rcJiution  see  pu^^e  3. 


No.    Parallax.  1  Semi-diam, 


Defective 
Illumination. 


ID. 
50.15 
10.13 

30.  IS 

50-09 
50.04 
50.04 


63.3 
56.5 

50.  C 

49-5 

60.  s 

63.4 

57. a 


64.4  I 
56.3 

45.2  ; 

49.0  ! 
62.6   I 

1  62.3  I 
I  55-1 


32.  Three  bisections. 
35. 36.  Four  bisections. 
19.  Five  bisections. 


ZENITH-POINT  CORK. 

No.    I  to    3  +  52.83 

No.    4  to  34  +  52.91 

No.  35  1040  +  50.21 

No.  41  to  50  +  54-44 


I 

1  — 

2  — 

7  - 

8  - 

II    — 

12 :- 


tt 


It 


II 


7.6   —  16 12.4 
7.5    +  16  12.4 


0.7  - 

0.7      :  + 

8.7  - 

8.7  + 


19     ,  —  29     36.8  —       15 


8.6 
8.7 
7.9 
7.9 
1.5 


-     0.3 


25    - 


o.  I 


8.3  +19.4 
48.4  ,+  19.1 

2.4  l+i9.8i 

33-5    +19. 8| 
47.3    +20.6 


Sum. 


I      II 

—  16  20.0 
+   16    4.9 

~  9.3 

+  8.0 

16.6 

-  I.I    ' 

-  44  38.3 

—  O.I 


84 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1 

1 

1 

IT 

i 

CORRECTIONS. 

CORRECTIONS.           | 

0  e 
«*  0 

'    S5 

DATE     !  C 

• 

(A 

1 

i 

1 

MEAN 
THREAD.  1 

Inst.        Clock. 

1 
1 

m.      s.             s.                s. 

ZENITH  DIST. 

APPARENT     1       e  -S 

APPARENT          C  -i 

AND 
OBS'R. 

C 

SOUTH, 
FROM  CIRCLES.  , 

in! 

strument.  Refraction. 

t           n                    1           II 

RIGHT           1 

ASCENSION.     ' 

1 
1 

h.  m.    s. 

•-5 

NORiH-POLAR     ZZ  j 
DISTANCE.          w  i 

:5- 

1877. 

or           ;• 

s. 

1 

•     t     II 

Nov.  17 

I        Weissc  586  . 

7 

30    9.87  -  0.42    —  26. 10 

48     15    48.55    + 

3     8.64    -1- 

I     4.8 

23  29  43.35    -  3.86 

99  26  23.2    4-21 

F. 

2   t     Piscium  . 

9 

34     7.63  -  0.28    -  26.16 

33  49  46.68  4- 

5   14.47    + 

38.8 

23  33  41.25    -H  0.03 

85       2       1.2+2 

3        B.  A.C.  8359     . 

9 

58  23.26  -h  0.77    -  26. 12 

337  13  47.75  H- 

3  29.13    - 

24.2 

23  57  57.91    -  3.70 

28  23  13.9    4-37 

4    a    Andromed?e 

9 

2  31.73 '—  0.03    —  2601 

10  23  47.62   •+- 

4  28.10    -h 

10.7 

0    2     5.58  —  0.08 

61   34  47.6    4-   I 

5    )'    Pegasi     . 

'  9 

7  24.31  '—  0. 19    —  26.07 

24   17  48.50  -f 

4  57.79    -H 

26.2 

0    6  58.00    —  0.04 

75  29  33.7    ■»-  2 

6        B  A.  C.  69  . 

.    9 

15  18.43  —  0.77    —  26.13 

78  39  52.45   -H 

4     8.10    -1- 

4  42.3 

0  14  5«.53    -  4.54 

1 

!29   55      4.1     4-14 

7         Lacaillc  61    . 

9 

17  12.23  —  0.77    —  26.13 

78  39  52.45   + 

5  30.39    -»- 

4  43.0 

0  16  45.33    -  4.55 

129   56   27.0    4-14 

8         Lacaillc  81    . 

.    9 

19  43.56  —  0.77    —  26. 13 

78  39  52.45   4- 

5   12  56     4- 

4  43.0 

0  19  21.66    —  4.55 

129   56      9.2     4-14 

9   K    [)racotiis,  s.  r. 

■    9 

28  43.22  —  2.22    —  26. 14 

289  19  48.48  -H 

3  59  75    - 

2  42.9 

12  28  14.86    —  0.23 

340  27   26.5    4-3 

10    e    Piscium  . 

1 

■    9 

57    4.19  —  0.26    —  26.16 

31   33  48.02  -H 

5     7.98    -h 

35.7 

0  56  37.77    —  o.oi 

82  45   52.9    -i-  0 

II         Polaris    . 

.    7 

1 4  26 . 1 4  -f  26 .  38    —26.17 

310     9  47.15   -1- 

5   14.76    - 

I     8.4 

1   14  26.35    -   1.17 

I  20  14.7    -1-  I 

.  12         Moon  I,  S.    . 

.    6 

15   12.66  —  0.22    —  26. 17 

27     I  44.92  -1- 

4  30.56    +- 

29.7 

I   14  46.27    4-64.19 

78  13   6.4 

'                   13   a    Arietis     . 

■    9 

0  45.44  —  o.ii    -  26.20 

15  55  42. 85    -h 

4  24.08     -H 

16.7 

2    0  19.13    4-  0.01 

67     6  44.C    +  2 

1      P.  18    14         Polaris, S.I'.  . 

..  6 

15  2iJ.93  -3^>.44    -   26.31 

307  30     .      . 

•           •           • 

•            • 

1   14  26.18    -   0.82 

■              •              •              •                        • 

1                 ,  '5     '    Hootis     . 

.    9 

10  31.42  —  0.25    —  26.31 

18  59  50.52   -h 

4  25.47     4- 

20.9 

14    10     4.86     4    0.02 

70    10   58.1     4-   2. 

1                   16   /i    Bootis     . 

.    9 

1 
1 

26  59.63  —  0.04    —  26.31 

7  53  53.88  -h 

5   14.68    4- 

8.4 

14   26  33.28     —    1.52 

59     5  38.2    -21. 

17    f     Bootis     . 

.    6 

40    4.86  —  O.II    —  26.26 

II  13  50.58  ^- 

4   18.66    4- 

12.0 

14  39  38.44    —  0.04 

62  24  42.4    +  0. 

i&    /?    Bootis     .      . 

■    9 

57  45.95   ■+-  0. 18    —  26.37 

357  55  50.48   -f 

5  35.28    - 

2.1 

14  57  19.82    4-  0.09 

49     7  44.9   4-  0. 

19    }-  Ursic  Minoris 

■    5 

21    1 7 .  20  -H  2.16    —  26.31 

326  33   53.18   -H 

4  23.13    - 

39-5 

15  20  53.05    4-  0.30 

17  44     3-0   +  0. 

19    20   C    Ursjc  Minoris 

.    5 

48  44.86  -h  3.54    -  26  32 

320  39  52.15    + 

4  35.04    - 

48.9 

15  48  2*!. 08    4-  0.30 

II  49  59-5    +  1- 

21    t     Ursa  Minoris 

.    5 

58  44  25   -1-   5.75    -  26.32 

316  35   50.70    -H 

4  3946    — 

56.2 

16  58  23.68    4-  0.75 

7  45  55.2   +  0. 

22    <J    Urs«;  Minoris 

.    4 

II  34.30  -»  14   II    -  26.33 

312   14      .      . 

•            •            • 

•            • 

18  II  22. oS    4-   I. 10 

23   ;/    Serpentis 

.    9 

15  25. 86  -  0.56    -  26.42 

41    43   51. 38   -H 

4   42.46     4- 

53. < 

18  14  58.97    +   0.19 

92  55  48.1    +  i.( 

1                   24   a    Lyrne  . 

.    9 

33  13.32  -H  0. 15    -  26.28 

0     9  49-95    +- 

3  29.65    4- 

0.2 

18  32  47.14    —  0.02 

51   19  41.0   +  i.< 

,25    51  Ccphci,  s.  i». 

.    5 

43  54.08  -1S.60    —  26.33 

306     4     .      . 

•      .      . 

• 

6  43     9.15    4-  0.17 

1                  26   I'i   Lyra  . 

.'  7 

45  59,66   -h  0.03  i-  26  28 

5  35  49-65   -1- 

4  i9-»i    -t- 

5.9 

18  45  33.36    —  0.01 

56  46  35.9  -  0-^ 

!  27    C    Aquilae    . 

.    9 

0  13.96  -  0.32    -  26.34 

25      8      .       .  : 

•           •           • 

•           • 

18  59  47.31    +  0-'2 

■           •           •          ■                *     * 

23        Venus  I,  S. . 

.    5 

0  59  44   -  0  91  I-  26.33 

64  21   52.10  -»- 

4  47-55    + 

2     3.8 

19    0  32.20    +  0.76 

115  35    4.6        .  . 

29        Venus  N. 

■        • 

64  21   52. 10  -H 

4  28.83    4- 

2     3.8 

1 
.      •      .      .   '       ■      ■ 

"5  34  45.9  i      • 

30         Saturn  I,  N. 

1                 1 

.    4 

3  25.30  —  0  69  '—  26.31 

47   13  52.72    -h 

4  26.05    -h 

I     5.5 

23     2  58.30    4-  0.62 

98  25  45-5 

'                   31         Saturn  11,  S. 

.    5 

3  26.54  —  0.69   —  26.31 

J7   13  52.72    -t- 

4  42.79    + 

I     5.3 

23      2   59.54     —   0.62 

98  26     2.0 

32    0    Cephei     . 

.    5 

14     2.49  -»■    1.39  \-  26.31 

33'   23  50.50  -1- 

3  24.04    — 

32.9 

23    13  37.57     -H   0.17 

22  33     2.8   -  1.1 

33    6    Piscium  .      . 

•    9 

22  14.19  —  0.50    —  26.34 

33     5  51.55:-^ 

4  28.81     ^ 

39-6 

23   21    47.38     -h    0.08 

84   17  21.2    4-  I-< 

34         Mars  I.  S.     . 

.     \ 

25  35-33  -   0  64    -  26.31 

43  51  48.18+ 

3  4967    ■»- 

58.2 

23  25      8.38    4-   0.51 

95     2  57.2 

i                   35         Mars  11,  N    . 

1 

■    5 

25  36  26  —  0.64    -   26.31 

43  51  48.18    f 

3  35.20    4- 

58.3 

23  25    9.31  ;-  0.42 

95     2  42.9 

36   /     Pi<cium  . 

.    9 

34     7  ')<)  -  o.ci    -  26.31 

33  49  53.15   -»- 

5     3  95     -^ 

40.7 

23  33  41.17  —  0.03 

85     I  59.0  +  0.. 

37         Anon)mous 

.    9 

42     1   33  —  0.66    —   26.31 

44  25  52.95   ^- 

3   11.25    -^ 

59-5 

23  41  34.36  -  3.85 

95  36  24.9  +22.! 

.33         Anonymous 

.    9 

43  43.<)9  -  0.77    —   26.31 

51  49  52.52  + 

3  52.23    4- 

I   17.2 

23  41  21.91   —  3.95 

103     I   23.2    +2C.! 

'                   39        (Jrooni.  4163 

.    5 

49  17.44   -+-   2.19    -   26  31 

325     5  52  78  -h 

4   16.64    — 

42.2 

i3  48  53.32    —  0.17 

16  15  48.4   -  0-! 

1                   40   w    Piscium  . 

•    9 

53  30.29  -  0.50    -  26.24 

32  37  52.45   -1- 

3  42.89    4- 

38.9 

23  53     3.48    -  0.07 

83     48     35.4    :-    0-! 

41    a    Andromedac 

•    9 

1 
2  32 .12  —  0. 15  ,—  26.30 

10  23  48.90  -h 

4  24.76    4- 

II. 2 

0    2     5.6ft    4-  0.02 

61  34  46.1    4-  o.j 

42    4    Draconis,  s.  i». 

.    5 

6  57.32  -  4-53    -  26.31 

297     9  49  05    -♦- 

3  10.43    - 

I   57  5 

12     6  26.48    -  0.68 

348  17  23.2   4  «.' 

43         B.  A.  C.  4165.  s. 

^    5 

,   15     3  45   -29.39    -  26.31 

307   13  46.62  ,4- 

3  28.21    - 

I    19.6 

12  14     7.75  i-«-  8.25 

358  22  16.4  !+37.< 

;                 ,44    12  Ceti    . 

•    9 

24  16.72  —  0.64    —  26.31 

43  25   52.48,-+- 

4  38.26    4- 

57  6 

0  23  49.77  ;-  4.02 

94  37  49.5   +*4.< 

■ 

45    K    Draconis,  s.  p. 

.    5 

28  4J.37  -   2.88    -  26.31 

289  19  48. 82  -f 

4     6.27    - 

2  51. 1 

12  28  15.18    -  0.03 

340  27  25.2   +  2.< 

I46   p  Ceti    .      .      . 

.    9 

37  56.28  -  0.85    -  26.34 

57  27  5-^.20  + 

3  32  41    + 

I  35.2 

0  37  29.12    4-  O.OQ 

1 
lOS  39  22.0    4-  0. 

47        Weisse(2)  1062 

.    8 

43     0.46  -+-  0.  II    —  26.31 

358  23  52.08  ;-h 

4  32.83    - 

.   1.6 

0  42  34.26    —  4.16 

49  34  44.5   -♦^35. 

48         B.  A.  C.  227 

•    9 

43  32.53   +-  O.II    —  26.31 

358  23  52.08 i-f- 

4  41.61    - 

1.6 

0  43    6.33    —  4.16 

49  34  53.3    +35. 

49   32-Camelop  ,  s.  p. 

.    5 

48  37.05  -   8.42    -  26.31 

302   55   51.92    -H 

3  57. 2^    - 

I  33.4 

12  48    2.32    4-  3.53 

354     4  37.0  +3^. 

50   32^Camelop.,  s.  p. 

1 

.    5 

48  44.69    -  8.42    —  26.31 

302  55  51.92  4- 

3  38.91    - 

I  33.4 

12  48    9.96    —  0.99 

354     4  18.6  4-  3- 

No.    Barom. 

! 

At.       Ex.    ! 
Thcr.    Ther. 

/'or  siwtmaty  of  the  elements  of  reduetion  see  page  3. 

No. 

Parallax. 

Semi-diam. 

Defc 
Illumi 

'^*'r«              Sum. 
nation. 

in. 
2  !     30.00 

0 
56.0 

0 

54.5    ; 

1  " 

II 
-25     7.3 

(      It 
—  15  10.1 

• 

1 

—     40    17.^ 

5       29.98 

55.8  !  53.8 

1  28 

-        9.5 

9.4 

• 

• 

-    18.^ 

8       29.99 

55.6    53.0 

ZENITII-POINT  CORR.          29 

-        9.5 

H-           9.4 

— 

O.I 

—           OJ 

13       29.98 

53.5    50.8 

30 

-        0.7 

4-           8.2 

• 

• 

+      7.! 

15       30.39 

40.2    39.4 

28, 29.  One  bisection.           No.   i  to  13    -1-54.44      3* 

0.7      -          8.3 

• 

-      9.' 

IQ       30  37 

41.7   41.8 

12.  Three  bisections.      No.  15  to  20    -1-54.34      34 

-       8.4  :  -        7.3 

■ 

i  —       15. 

20  30.36 

21  30.35 

42.7 
44.7 

43.1           15 
44.6    , 

in^f'.c**'^"*  I   Four  bisections.       No.  30  to  56    +53-43      35 
39,42.45.         s 

—       8.4 

+           7.3 

0.3 

^        1. 

23       30.36 

46.3 

46.2    1 

43.  Five  bisections. 

29       30.35 

45.7 

45.6    ' 

' 

30  !    30.36 

38.8 .  37.5 

« 

43 

30.37 

37.4 

36.0 

• 

1 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


«5 


iTE 

Vl> 

S'R. 


OBJECT. 


'1 

1  G 


MEAN 
THREAI\ 


\y. 


[S! 


CORRECTIONS. 


Inst.    '    Clock. 


V.  19 


f 

3 


I 

2 

3 

4  '/ 

5  f/ 


Piscium 
Andromeda 
Polaris   . 
Piscium  (r.). 
Piscium  . 


S 

9 
10 

II 
12 

13 
M 
15 

16 

17 
18 

20 

21 
22 
23 
24 
25 

26 

27 

,2S 

.29 
30 


B.  A.  0.4643,8.  p 
50  Cassiopesc(R.) 
50  Cassiopca:   . 
a    Draconis,  s.  i*. 

Lalande  4219* 

Neptune. 

f^  Ceii   .     .     . 

5    Ursje  Min.»  s.  p 
Lalande  4885 
B.  A.C.  893. 

e    Arietis    . 

Moon  I,  N.  . 
48  Ccphei    . 

Erato 

B.  A.  C.  1074 

Lacaillc  1103 
B.  A.  C.  1085 

r,  Tauri 

^    Persci     . 

}'  Eridani   . 


Tauri 

Polaris,  s.  P. 
virginis  . 
Ursae  Maj..  (r.) 
Ursae  Majoris 


a 
V 


9 
9 

5 


m.      s.    ■         s. 
57     4.56  -  0.47 
3  21.59  —  «-oi 
14  21.12  +34.19 


s. 
26.33 

26.3 
26.3 


5  !  46  21.33  -  7.57    -  26.3 


6 

'  5 

i^ 

I  9 

;9 

5 

'9 
'  9 1 

I  I 

!^ 

'5  ' 

5  I 

'  9  I 

w\ 

9  ' 
9  ' 

■9  , 
9 

■       I 
1  9 
7 

'  7 


53  29.88  +   1.89 

I  32.05  —  2.32 

10  30.37  —  0.86 


15  57.03 
22  8.54 
28  14.76 
31  45- 10 
46  34.39 


0.42 
0.47 
3.89 
o.  12 
1.27 


53  42  23  —  0.28 
58  27.17  —  0.26 
5  22.38  +  3.00 
II  10.39  —  0.38 
21  42.30  —   I. 10 


21  45.66 

23  58.56 
40  42.07 

46  55.90 
52  48.98 

13  19.26 
15  29.23 
19  12. II 


1. 10 
1. 10 
0.23 
0.09 
0.78 

0.37 

36.49 
0.76 


26.3 
26.3 
26.3 

26.3 
26.3 
26.3 
26  3 
26.3 

i6.3 
26.3 
26.3 
26.3 
26.3 

26.3 

26.3 

26.32 

26.29 

26.34 

26.30 

26.2:; 
26.28 


7 
a 


20 


I  31 
I  32 

33' 
34 
'35    rf 

36 '« 
37    3 

38  : 

39 
40 

!4I    e 
43 

43 

■44    o 
45 

48 

49 
50 


Bootis     .     . 
liootis     . 
Sun  I«  S.. 
Sun  II,  N.    . 
Ursse  Minoris 

Lyrz. 
Lym. 
Aquilae  . 
Venus  I,  N. . 
Venus,  S.     . 


.1 


I 


Pegasi    .     . 
Weisse  (2)  1136 
O.  Arg.N.  23109 
Aquarii  . 
B.  A.  C.  7727 

Groom.  3699 
Aquarii  . 
B.  A.C. 8013 
Weisse  1232 
Saturn  I,  S. 


9 

9 

9 

5 
8 


49 
10 

44 
46 
II 


18.16 

31.43 
24.73 
43.40 


0.28 
0.25 
0.82 
0.82 


31.23   4-15.88    — 


9  '  33  13.36+  0.32 
9  I  45  59-59  +  o.iS 
9  I  o  13.99  -  0.19 
9  ,     5  53.97  -  0.86 


26.21 
26.31 

26.34 
26.34 
26.43 

26.50 
26.37 
26  50 

26.47 


I 


9 

38  38. 20 

— 

0.53 

9 

48  19.34- 

0.34 

9 

52  47.93  + 

0.46 

9 

59  58.06   - 

0.72 

9 

4  17  04j  + 

0.44 

9 

6     8.84  + 

0.44 

9 

10  50. 98 

— 

Or85 

6 

55  34.63 

+ 

1.05 

9 

59  58.72   - 

0.91 

4 

3  26.38 

— 

O.S6 

26.08 

26.13 
26 . 1 3 
26.16 

26.13 

26.13 
26.15 

26.14 
26.15 
26.15 


ZENITH  DIST. 
SOUTH, 


CORRECTIONS. 


FROM  CIRCLES.  ,    „,      .or 

Instrument.  Refraction 


II 


3»  33  51-30  + 

3  5»  49-35   + 
310     9  4Q.80   -H 

155  45  50.70  + 
24      5    51.52    -H 

302  13  49. 48  ■  + 
212  51  46.22  + 
326  59  51.02  + 
283    51    48.75    + 


5 
3 
5 
4 
4 

3 
3 
4 
3 


2.51 
7.48 

14.18 
6.95 

1 1 .  10 

2.99 
59  06 

25.53 
13.29 


57  33  52.48   +  6  II. 71    + 


27     9  50.62  + 

30  53  52.60   -h 

295     5  5i.»2'  + 

8  29  49-30  + 

79     9  50.48    + 


4     0.81    -f- 

4  15-47  =+ 

4  3.60 

5  26.66 

4  41   75 


17  57  53.42    ^  4     9.54 

16  39  50.42   -H  4  39-30 

32»   33  49-40  +  3  25.59 

24  31  48.82  +  5  55.49 

75     5  56.52    \-  4  45.04 


58.20 
23.9<3 
46.90 
17. 3S 
33.15 

18  30 

53  OQ 

0.40 

'>9.0'; 

48.35 


75 

5 

56.52 

+ 

75 

5 

56.52 

-h 

75 

5 

43.80 

4. 

7 

»7 

50.75 

+ 

52 

39 

54.20 

+ 

23 

27 

49.28 

+ 

307 

29 

51. 5S 

+ 

49 

19 

49.60 

+ 

190 

57 

5315 

+ 

348 

53 

50.70 

+ 

19 

47 

53  00 

+ 

18 

59 

50.70 

+ 

58 

53 

49  62 

+ 

sS 

21 

53.55 

+ 

+ 
+ 
+ 
+ 
+ 


51.57 

25.01 

15.42 

44  26 


+ 
+ 


+ 


312   14 


o     9  50. 48   +   3  23. S9    + 


5  35  51.35  + 
25  7  53.78  + 
64  15  53.00  + 
64  15  53.00  + 


4   19.25    + 

4   17.79    + 

+ 
+ 


3   16.53 
3  36.47 


29  29  51.00  4-  4   1 1 .42 

19  43  48.25   +  3  44.45 

350  43  50.82   +  4  26.34 
39  43  50.52   +  3  37.36 

351  29  50.35   +  3  30.32 


+ 
+ 


351  29  50.35  + 
47  II  47.40  + 

339  39  55  62  + 
49  53  50.40  + 
47  15  50.35  ■»- 


4  52.52 
4  12.07 
4  TO. 05 
4  21 .86 
2  28.03 


Barom. 


in. 

30.37 

30.37 

30.38 
30.50 

30.51 
30.50 
30.46 
30.50 


At.    '    Ex. 
Ther.   Ther. 


For  summary  of  the  t'ltnuuts  of  iwhutiou  sec  pti^^c  3. 


36.0 
34.0 

33.2 
37.0 
41.0 

43-5 
47-5 
43-8 


,  34.8 
1  32.5 

;    3'-9 

'  3^.7 

40.0 

43-5 

I  47. 5 
42.0 


19.  One  bisection. 
6, 17, 27.  Three  bisections. 
II.  18.  Four  bisections. 
3.  Five  bisections. 


ZENITII-rOINr  CORR. 

No.  I  to  26  +  53.43 
No.  27  lo  40  +  53.06 
No.  41  to  50    +  53.23 


II 


+ 
+ 
—   I 


37.5 
4.2 

II. 8 

-  27.3 
+       27.3 

-  I  3^>.3 
+       39-5 

-  39.5 

-  4     2.0 

I   3^.2 

31.4 

3^.7 

9-5 

9.2 

12.8 

+       19.9 
+       18.4 

-  48.4 
-f-        28. 1 

+  3  47.9 


—  2 

+ 
+   5 


3  48.4 

3  46.8 

16.6 

7.9 
1   20.4 


+   I 
+   I 


26.7 
19.0 
10.9 
II. 8 
II. 8 

21.9 
20.9 
39.6 
37.5 


0.2 

5-9 
28.0 

3.1 
3.1 

34.2 
21.7 

9.8 
50.2 

9.0 

8.9 

5.2 
22.  4 
12.0 

5.6 


APPARENT 

RI(;iIT 
ASCENSION, 


h.  m.    s. 

0  56  37.78 

1  2  55.27 
I   14  29.00 


0  . 

8g 

Ilan 
ecti 

'     8  fc 

M    0 

_i=^ 

S. 

+   O.OI 

-  4.31 

+  2.16 

1 


13  45  47.45    +  7.92 

•  •  •  •       I  •  ■ 

>   53     5.46    +  0.10 

14  I     3.42    —  0.10 
2  10    3.20  I—  4.35 

I 

2  15  30.30  I  .      . 

2  21  41.76    -  4.49 

14  27  44.5^>    —  0.07 

2  31    18.67  '—  4.91 

2  46     6.81   :—  4.40 


2 
2 

3 

3 
t 

3 
3 
3 
3 
3 


52  15.64  —  4.80 
58  0.60  +69.56 
4  5907  '+  0.34 
10  43.70 
21    14.89 


21 

23 
40 
46 

52 


18.25 

31-15 
15.53 
29.50 
21.89 


4  12  52.58 
I  14  26.49 

13  18  45.10 


—  4.28 

—  4.29 

—  4.28 

+  0.02 

0.00 

+  0.06 

'+  O.OI 

—  0.18 
I   0.00 


13  48  51.61  |—  O.IO 

I  \  10  4.90  +  0.05 

15  43  57.57  '  +  f>9.33 

15  46  16.24  —69.34 

18  II  20.73  +  0.06 

18  32  47.23  +  0.08 

18  45  33-3»  -  0.05 
iS  59  47-33  +  0.14 

19  5  26.64  n-  0.77 


21  38  11.54  —  0.05 

21  47  52.87  —  2.72 

21  52  22.26  —  1 .83 

21  59  31.21  +  0.05 

22  3  51.35  —  2.02 


22  5  43.15 
22  10  24.00  ' 

22  55     9.54  , 

22  59  31.66 

23  2  59.37  ' 


2.04 
0.04 

2.35 
3.72 
0.69 


APPARENT 

NORTH-POIJiR 

DISTANCE. 


M 

9 


|- 


1 1 


tt 


II 


82  45  52.5  ■+  o.a 
55  I  22.2  '  +  33.8 
I  20  13.4  1+  0.4 
75  16  50.9  j4-  1.8 
75  16  51. 1  !+   2.0 


353  21  37.4  ,  +  32.6 
18    9  56.4  '—  2.1 

18    9  58.3  I—  o.2j 
334  57  21.2  1+   1.4 
108  48     1.6    +22.8 


78  20 

82     5 

346  14 

59  41 
130  26 


69 

67 
12 

75 
126 


8 

51 
42 

44 
20 


44.0 
6.0 
6.4 

46.4 
6.2 

44  I 
9.3 
47.8 
33.6 
50.7 


+  26.81 
'■+  2.O1 

'  +  26.7! 
'  +  19.8I 
!  I 

i  +  26.5, 


•     •! 
,  -   0.9: 

'+20.6' 


126  23     4.3  '  +  20. 6| 

126  16  28.4  1+20.61 

66  16  13.5  ,+  o.i' 

58  28  37.2    —  0.8' 

103  51   14.0  '-I-   1.7' 


74  39  55.5  1+  0.7 
358  39  46.9  ,-  0.7 
100  31  22.1  '       0.0! 

40    4  47.2  I- 

40    4  48.4 


70  59  27.7 

70  10  57.8 

110     7  5.8 

109  34  36.5 


+ 
+ 


1.21 
0.0 

1-5 


51  19 
56  46 

76  19 

115  27 

"5  27 

80  40 
70  54 

41  54 
90  54 

42  39 


40.8  1+  0.6 

37.7  1+  0.8 
o.S  +  2.7 

33.8  I       .    . 

53.8  I       .    . 


I 


1.7 


57.8  ,H 
15.6    +24.1 
28. 6    +31.6] 

39.3  ,'-    '.7 

32.9  +32.4 


42  40  55.2  ,+32.5 
98  23  25.9  1+  0.9! 
30  50     4.5    +37.0 
101     5  45.5  i+i8.8l 
98  25  45.2  ,       .    .1 


No.    Paralla.x.    Scmi-diam. 


n 


!• 


II 

— 

0.1 

•                            • 

17 

— 

16 

9.6 

+ 

15       30.0 

33 

— 



16       14.6 

34 

— 

7.6 

+ 

16       14.6 

39 

— 

9.6 

+ 

10.0 

40 

— 

9.6 



10.0 

50 

— 

0.7 



9-4 

Defective 

1 

Sum. 

Illumination. 

1               n 

f       II 

— 

0.1 

— 

39.6 

— 

16  22.3 

+ 

16     7.0 

+ 

0.4 

—        0.0 

— 

10.6 

•                                 • 

— 

10. 1 

86 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


CORRECTIONS. 

CORRECTIONS. 

h 

1     tr. 

§■=• 

DATE 

AND 

OBS'R. 

s 

OBJECT. 

• 

•s 

u 

MEAN 

THREAD. 

1 

Inst. 

Clock, 
s. 

ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 

In 

strument.  Re 

fraction. 

APPARENT 

RIGHT 

ASCENSION. 

Miscellan* 
Correcti< 

APPARENT 

NORTH- PC  LAF 

DISTANCE. 

C-5 

1 

1 

1877. 

i 

m.     s.              s. 

1 
01         // 

1      II 

h.   m.     s. 

s. 

9           1                 II 

Nov.  20 

I 

Saturn  II,  N.     . 

5  :     3  27.76  !—  0.86 

-  26.15 

47  15  50.35  + 

2     9.17    +   I     5.6 

23    3    0.75 

— 

-  0.69 

98      25      26.3 

E. 

2 

Weisse  185  .     . 

9     II  45.71   -  0.93 

—  26.15 

51   11  47.68 

+ 

3  20.56  !+  I  15.4 

23  II  18.63 

— 

•  3.79 

102    22   44.8     +19. 

3 

Wcisse  228  .      . 

9     13     8.03  —  0.94 

-  26.15 

51  39  48.98 

+ 

2  48.55  i+  I  16.7 

23  12  40.94 

— 

-  3.80 

102    50    15.4     +18. 

4 

Weisse  309  . 

9     17     8.53  -  0.92 

—  26.15 

50  15  53 -08  4- 

3      6.15   !+    I    13.0 

23  16  41.46 

— 

-  3.80 

loi  26  33.4    +19. 

0 

Weisse  402  . 

9     22  12.09  j—  0.93 

—  26.15 

50  55  48.75 i+ 

3  48.96   +   I   14.8 

23  21  45.01 

— 

-  3.83 

102     7  13.7    +19. 

6 

Weisse  427  .      . 

9  .  23     9.82  —  0.89 

—  26.15 

48  45  49  12 

+ 

2   53.81     +    I      9.2 

23  22  42.78 

— 

-  3.80 

99  56  13.3    +20. 

7 

B.  A.C.  8268(r.) 

•                •           •           • 

■           • 

•           • 

198  59  51.65   -»- 

4  47.71  :+     21.0 

•           •           •          • 

•          • 

32     I  20.8    +38. 

8 

B.  A.  C.  8268     . 

• 

.     .      . 

.      . 

•           • 

340  51  53.60 

+ 

3  29.96  —     21.0 

•           •           •           • 

■          • 

32     I   23.8    +38. 

9 

Polaris    . 

5 

14    8.18+43.99 

—  26.18 

310    9  53.12 

+ 

5  11.60  —  I  12.1 

I   14  25.99 

— 

-  0.51 

I  20  13.8    +  I. 

10 

7    Piscium  (r.).     . 

■           • 

155  45  50.15  + 

4   8.27 

-      27.4 

•           •          •           • 

•     • 

75   16  50.2    +  I. 

II 

n    Piscium  . 

•   .     .      .      . 

•           • 

•           • 

24     5  48.42 

+ 

4  12.90 

+      27.4 

•           •           •           • 

•     « 

1 
75  16  49.9    +  0. 

12 

Neptune. 

9 

15  51.18  —  0.50 

—  26.19 

27     9  52. 80 

+ 

4  26.21    +       3t.5 

2  15  24.49 

.     • 

78  21   12.7 

13 

^  Ceti  .... 

9 

22     8.58  —  0.58 

—  26.19 

30  53  53.58 

+ 

4  1409    +       36.8 

2  21  41.81 

— 

■  4.50 

82     5     5-7    +26. 

14 

B.  A.  C.  777      . 

6 

26  55.02  +  2.53 

—  26.19 

326  31  5348 

■+■ 

5  14.17    -       40.4 

2  26  31.36 

— 

•  8.59 

17  42  48.4    +30. 

15 

B.  A.  C.  893      . 

9     46  34.71    —   1.60 

—  26.20 

79    9  50.05   -h 

4  39.66  ,+  5  13.8 

2  46    6.91 

- 

-  4.40 

130  26     4.7    +19. 

16 

Alceste  . 

4      52  10.93  -  0.47 

-    26.20 

25  23  49.35 

+ 

5  21.13    +       29.2 

2  51  44.26 

•          • 

1 

76   36      0.9     —   2.( 

17 

Erato 

4      10  23.16  '—  0.46 

—  26.20 

24  33  52.35 

"h 

6  28.51    +       28.2 

3     9  56.50 

•          • 

25   47    10.3     -    2. 

18 

Taylor  X144. 

4      15  33. ST   -   1.69 

—  26.21 

82  13  51.001-h 

4  47.71    -1-  7  10.9 

3  15     5.61 

— 

■  4.33 

133   32    10.8     +19. 

19 

B.  A.  C.  1074     . 

4 

21  42.70!—   1.48 

—  26.21 

75     5  53.95  -+- 

4  44.26 

+  3  48.7 

3  21  15.01 

— 

-  4.29 

126  20  48.1    +20.; 

20 

Lacaille  1103     . 

5 

21  45.95  -  1.48 

—  26.21 

75     5  53-95 

+ 

6  59.12 

+  3  49-3 

3  21   18.26 

— 

■  4.29 

126  23     3.6    +20.; 

21 

B.  A.C.  1085     . 

9     23  58.98  -   1.48 

—  26.21 

75     5  53.95 

+ 

25.03    +  3  47-6 

3  23  31.29 

— 

-  4.29 

126  16  27.8    +20.: 

22 

B.  A.C.  1 125 

9     33  12.97  |—   1. 61 

—  26.21 

79  27  54.60  + 

49.02    +  5  21.3 

3  32  45.15 

— 

-  4.26 

130  40  26.1    +19. < 

23 

B.  A.C.  1 136'    . 

4 

35  53.351-   I. 61 

—  26.21 

79  27  54.60  4- 

5     0.67    +  5  23.4 

3  35  25.53 

— 

•  4.25 

130  44  39.9  :  +  i9-? 

24 

B.  A.C.  ii36«    . 

5 

35  53.91  '-   1.6T 

—  26.21 

79  27  54.60  -h 

5     4.88    +  5  23.4 

3  35  26.09 

- 

-  4.25 

130  44  44.1    +19.^ 

25 

7/  Tauri 

9     40  42.03  '—  0.27 

-  26.21 

15     5  48.05  -h 

3  46.84    \-    '   16.7 

3  40  15.55 

+   O.OI 

66  16  12.8    —  o.fi 

1 

26 

C    Persei      .     .     . 

9     46  55.77  -  o.io 

-  26.14 

7  17  51.35 

+ 

4  17.54    +         8.0 

3  46  29.46 

+  0.05 

58  28  38.1 

■h  0.1 

27 

y^  Eridani   . 

9 

52  49i3|~  0.98 

-  26.29 

52  39  53.60 

+ 

3  38.29    +   I  20.7 

3  52  21.94 

+    O.II 

103  51   13.8    +  1.4 

28 

Moon  I,  S.   . 

9 

56  41.83  —  0.24 

—  26.22 

13  45  55.42.+ 

3  24.72    +       15.2 

3  56  15.37 

+72.28 

64  55  56.5  , 

29 

Moon  II 

9     59    6.40  —  0.24 

—  26.22 

13  30     .      .  i 

•           •      '                     •           • 

3  58  39.94 

- 

-72.29 

■             a             .             . 

•      t 

P.  27 

30 

51  Cephei    .     .     . 

5     43  36.90  +  3-68 

-  28.35 

311  36     .      . 

■           • 

•           • 

6  43  12.23 

^ 

■  0.47 

a            .            «            . 

•      • 

31 

0^  Geminorum. 

1                   i 
0  1  27  18.36  -H  0.37 

-  28.33 

6  40     . 

1 

7  26  50.37 

-♦ 

•  0.27 

•            a            .            . 

32 

a    Canis  Minoris  . 

9     33  24.19  +  0.42 

-  28.49 

33  16     .      . 

•      .              •      • 

7  32  56.24 

+  0.02 

a            »            »           * 

•  •! 

33 

/?   Geminorum. 

9 

38  20.31  1+  0.38 

-  28.31 

10  30     .      . 

•      .              •      • 

7  37  52.32 

— 

-  0.08 

34 

4    Geminorum. 
A    Ursae  Min.,  s.  p. 

5 

46  31.12  -h  0.38 

-  28.34 

II  44     •      . 

.      .              .     • 

7  46    3.13 

- 

-  0.09 

a            a            .            . 

•     • 

35 

5  ;  45  44.78  -  8.70 

-  28.37 

307  46     .      . 

.      .              •      • 

19  45     7.71 

^ 

-  1.37 

•             a             .            . 

•     • 

36 

e    Leonis  (r.)    .      . 

1 
•      1          •           •           • 

•           • 

•           • 

165  21  46.28 

+ 

4  55.19  '-       '5.4 

■          •           •          • 

a            . 

65  39  55.1 

0.0 

37 

c    Leonis    . 

• 

•           •           • 

•           • 

•           • 

14  27  49.58 

+ 

5  29.91    +        15.4 

•          •           •           • 

a           a 

65  39  56.1    +  i.o- 

38 

fi    Leonis     . 

9 

46  18. 1 1    +0  37 

-  28.35 

12  13  47.78 

+ 

4  51.18    +       13.0 

9  45  50.06 

-     0.07 

63  25  13.2    +  0.9 

39  :  a    Leonis    . 

9  ,     2  21.01   -h  0.40 

-  28.47 

26  13  46.00 

+ 

5  36.44    -h       29.5 

10     I   52.99 

+  O.OI  1 

77  26  13. 1    +  1.3 

40 

Uranus  . 

9 

7  50.73  +  0.40 

-  28.42 

26  25  48.75 

+ 

5  20.30    +       29.7 

10     7  22.71 

a           a 

77  37  59-9  \     •    j 

41 

/  Leonis    . 

9 

13  43.26  4-  0.38 

-  28.43 

18  19  48.75:+ 

6     4.66  ;+        19.9 

10  13  15.21 

+  0.02 

69  32  34.5 

42 

30(H)  Camelop.    . 

5  1  16  35.36  j-f   1.48 

-  28.43 

315  39  47.15 

+ 

4  28.36    —        58.1 

10  16     8.41 

- 

•13.01 

6  49  38.6   -SS" 

43 

9    Draconis  (r.)     . 

I 
1 

•           • 

217  21  44.92 

+ 

3  59.81    +       45.6 

.... 

•                        ■ 

13  39  50.9 

-,. 

44 

9    Draconis 

1 

• 

322  29  47.45 

+ 

4  28.83    —       45.6 

.      •      •      • 

•                       • 

13  39  51.9 

-0.5 

45 

/    Leonis    . 

9  ;  43  18.97  +  0.39 

1                 1 

-  28.45 

27  38     .      . 

•           •                             •           • 

10  42  50.92 

+  0.04 

a             a             a            • 

.    • 

46 

Moon  II,  S. . 

1 

5  i  59  "9.76 

+  0.40 

-  28.44 

34  39  50.70 

+ 

4     8.13    +       4t.5 

10  58  51.72 

— 

-67.22 

85       51            1.5 

.    • 

Dec.  2 

47 

(3   Bootis     .     .     . 

9 

57  50.27   +  0.37 

-  30.64 

357  55  53.48 

+ 

5  36.21  i—         2.1 

14  57  19.95 

— 

-      0.02 

49    7  48.8 

-    0.5 

48 

fi^  Bootis     . 

9  !  20  22.18  H-  0.29 

-  30.67 

10.. 

I 
1 
•           •                           •           ■ 

15  19  51.78 

— 

-     0.06 

m             •            •            » 

.    . 

49 

a   Cor.  Boreal  is 

9      30     I. 01   —   O.OI 

-  30.66 

11  41  51.00 

+ 

4     7.41    +       12.7 

15  29  30.31 

— 

-     0.02 

62  52  32.3  +  o.ii 

50 

r 

a    Serp 

entis 

Ex. 
Ther. 

9 

38  45.76   -  0.43 

1 

-  30.75 

1 

31   59  54.52 

+ 

4  33.08 

+       38.1 

15  38  14.64 

+  0.09 

83  II  26.9 

+    I.a 

No. 

Bar 

om. 

At. 
'I  her. ! 

Jufr  summary  of  the  eh 

'mcnts  of  reduction  see  page  3. 

1 
No.    Paralla 

1 

1 
X. '  Semi-diam 

. 

.  Defc 
lUumi 

sctive 
nation. 

Su 

ID. 

1 

9 

in.     , 
30.50     39.0     35.0 

ill-       0. 

1 

i        »        " 
7  1  +          9.5 

► 

t 

ff 

• 

1     »' 
+         8.8 

29 

30.50 

36.0     31.5  . 

ZENITH-POINT  CORR. 

12 

—        0. 

I                 .     . 

. 

—         0.1 

36 

29.97 

40.5 

39-7  i 

II 

28 

-13  30. 

8 

—  15  40. c 

> 

a 

.-  29  10.8 

46 

29.99 

39-0 

37.3  i 

20.  One  bisection 

No.    I  to  28      + 

53.23 

40 

—        0. 

2 

•          • 

a 

—        o.s 

47 

30.44 

34.6 

34.2       9,: 

28,  42, 46.  Three  bisecti( 

Dns.           No.  36  to  46      -H 

58.19    !  46  -33  31. 

8 

-  16    9.5 

1 

• 

-  49  41.3 

49 

30.43 

3<^.7 

36.4 

No.  47  to  50      +  53.78 

■ 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


OBJECT. 


CORRECTIONS. 


(A 


MEAN 
THREAD. 


Inst. 


Clock, 


1877. 

Dec.   3 
P. 


E.  6 


F.  7 


8 


I 
2 

3 
A 

5 

6 

7 
8 

9 
10 

II 
12 

13 
M 
15 


Thetis 
C    UrswMin.,  s.  p. 
H.  A.C.5352,s.p 
B.  A.C.  1247 
Weisse  326  . 

Weisse  381  . 
Weisse  544  . 
Weisse  685  . 
Melpomene. 
Weisse  902  . 

e    Ursas  Min.,s.  p. 
Durch.  27**,  744 
B.  A.  C.  1662 
B.  AC.  17941 
B.  AC.  1794* 


16   V*  Draconis,  s.  p. 
:  17    \l>'^  Draconis,  s.  P. 
B  A.C.  1879 
Euphrosyne 
cJ    Urssc  Min.,s.  p. 


18 
19 

2C 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 

33 
34 
35 

36 

37 

38   w    Piscium  . 


23(H.)Camelop.(R. 

23(H.)Camelop. 
B.  A.C.  2194 (r 
B.A.  C.  2194 

51  Cephei    . 

e    Canis  Mnjoris 
r?   Canis  Majoris 
t5    Draconis,  s.  p. 
a'^  Gcminorum. 
(I   Canis  Minoris 

/?  Geminorum. 
A    UrsjeMin.,  s.  p. 

Weisse  315  . 

Weisse  377  . 
t     Piscium  . 


f        m  ■  •  • 


Anonymous 
Weisse  (2)  1027 


39 
40 

41 
42 

43 
44 
45 


n 


a 

e 
a 
a 


B.  A.C.  8359 
Andromeda: 

Polaris  . 
Serpentis 
Serpentis 
Scorpii  . 
Lyrie  . 


46    3  LvrsB . 

I  47  1  C  Aquiljc    . 

48    a  Aquilx    . 

1 49    /?  Aquilx    , 

I  50  Moon  I,  S. 


9 
9 

5 
5 
9 

9 
9 
9 
9 
9 

9 
9 
5 
4 
5 

5 
5 
5 
9 

m 

3 


m.  s. 
37  22.91 
48  58.16 
56  43- 12 
o  38.60 
17  52.80;-  0.56  - 


s. 

0-39 

5.57 
9.47 
8.54 


20  12.04 

27  47.51  i 
33  22.20 

36  28.60 
43  45.63 


0.59  ,- 
0.59  |- 
0.57  I- 
0.57  - 

0.57  - 
-  8.22  - 


59  1.06 
9  46.46  —  0.06 
23  40.25  -f-ii.6i 
35  9-26 


35  9-46 


—  0.64 
~  0.64 


44  37.12,-  3.84  i- 

44  38.74  -  3.84  - 
58  53.28  1-I-17. 94  - 

3  50.79  ■»-  ^.00  |  — 
12  6.18  —18.15  — 


s. 
30.83 
30.83 
30.83 
30.82 
30  82 

30.82 
30. 82 
30.82 
30.82 
30.82 

30.82 
30.82 
30.82 
30.82 
30.82 

30.82 
30.82 
30.82 
30.82 
30.82 


25  56.43  1+  5.11    -  30.82 
J  •      • 

•            •            •                    •           •  *            • 

43  24.76  +20.89  i~  30.82 


9  54  23.51  —  1.18  —  30  92 

9  3  59.26,—  T.12  —30.82 

9  13    2.10  —  3.04  —  30.81 

9  27  21.30  -h  0.05  —  30.75 

9  33  27.61  -  0.51  —  30.82 


9     38  23.39  —  0.05  ,—  30.76 
5  1  46  29.40—56.61    —  30.81 


•  • 


34  12.63  —  0.19    —31.43 


9 
9 
9 
9 
7 

2 

9 
/ 
9 
9 

9 
9 
9 
9 
9 


42     5. 
51     o. 

53  35. 

58  28. 

2  36. 

14  23. 

38  46. 
45  15. 


22 

33 

46 
o 

45 

49 
21 


27. 
i3. 

4. 
19. 
21. 
50. 
59. 


88 
46 
04 
07 

85 

15 

80 

40 
29 

59 
04 

10 

67 
51 


0.30 
o.oi 
0.18 
0.86 
0.07 


+  25.50 

—  0.26 

—  0.2S 

—  0.60 
0.16 


-H 


-f- 


o  08 
o.  16 
0.22 
0.24 
0.52 


31.44 

31.44 
31.47 

31.44 
31.43 

3'. 44 
31.86 
31.90 
32.11 
31  71 

31.75 
31.81 
31.81 
31.94 

31.79 


I 


ZENITH  DIST. 
SOUTH, 


CORRECTIONS. 


FROM  CIRCLES,  t       .      _       . 

Instrument. 


/r 


27  19 


297 
302 

315 
36 


I 

9 
19 

3 


38  I 
38  I 

36  53 
36  55 
36  47 


52.75  .+ 
50.95!  + 
49.58  + 
50.22  + 

52.85 j+ 

I 

52.50  4- 
52.5O1+ 
53.32'-+ 
53.68   4- 

57.25 .+ 


6 

3 
4 

4 
3 


32.84 

43-54 

1.27 

22.03 

37.43 


5  39-86 

4  59-73 

5  37.67 
5  25.48 
5  31.50 


5 
13 


301 
II 

313  41 
40  47 
40  47 


52.72 
51 .20 
49.62 

53-55 
53.55 


+ 

4- 
+ 
+ 


3 
4 

5 
5 
5 


27.22 
40.20 
2.70 
12.40 
15.61 


291 
291 
3«2 

341 
305 

220 

319 
166 

13 
311 


3  52.92  + 

3  52.92  4- 

3  52.92  I4- 

37  56.48  -»- 

27  54.38 


43 
7 
17 
33 
36 


53.20 

56.55 
49 .  60 
53.22 


+ 

+ 
4- 
+ 
4- 


4  50.63 

5  19.42 
7.94 

52.54 
41.77 


Refraction 


n 


4- 


67  35  53.85,+ 

64  59  53.25   4- 

286  19  49.92   4- 

6  39  52.62  4- 

33  15  52. 3S  ;4- 


3 
5 
3 
4 


3 
3 
4 
4 
4 


3.78 
8.32 

51.56 
24.61 


29.20 

23.62 

7.81 

22.51 

47.97 


10  29  50.78  4-  4  24.89 

307  45  50.05  |4-  5  34.87 

48  51  47.82  4-  3  58.55 

49  3>  51.30  +  2  56.28 
33  49  50.62:4-  5  8.57 


44 
16 

32 

337 
10 


25 
49 
37 
13 
23 


47.22 
46.58 
49- 50 
48.25 
44  25 


4- 


4- 

4- 


3 
5 
3 
3 
4 


21.45 
14.48 

48.77 
25.76 
30.29 


4- 
+ 

—  I 

+ 

—  I 

+ 
+ 

—  2 

—  2 

—  I 

—  I 

+ 


+ 
4- 

+ 
+ 

+ 

+ 
+ 
+ 

+ 
+ 


31.6 
58.8 
36.6 
0.2 
44.6 

48.0 

47.9 
46.0 

46.1 

45.8 

40.8 
12.2 

3.7 
52.9 
52.9 

36.9 
36.8 

7.4 
20.3 

25.4 

52.7 
52.7 
14.8 
14.8 


27.8 
10.8 
25.2 
7.2 
40.2 


II. 4 
I  18.6 
1  8.4 
I  10. o 

40  2 

58.6 
18.2 

38.4 
25.0 

II. I 


310  10  

31  59  50.35  +  4  38.10  4-   37.7 

33  58  .   .    ... 

64  56  .   .    ... 

o  9  5565  4-  3  26.99  -H    0.2 


•     • 


5  35  52.90  4- 

25  7  52.30  4- 

30  15  50.45  4- 

32  41  50.98  4- 

61  II  49.75  4- 


4 
4 
4 
5 
4 


20.  q6 

21.81 

25.72 

1.65 

49-76 


+ 
+ 

4- 
+ 
4- 


5.8 
27.6 

34.3 

37  7 
46.6 


APPARENT 

RIGHT 
ASCENSION. 


M 

9  . 

o  a 
go 

n  (J 

«>  i-i 

w>  O 


h. 

3 

15 

15 

4 

4 

4 
4 
4 
4 
4 


m. 
36 
48 
56 
o 

17 


s. 

51.69 

21.76 

2.82 

16.32 

21.42 


19  40  63 
27  16. 10 
32  50.81 
35  57  21 
43  '4-24 


16  58  22.02 

5  9  15.58 

5  23  21.04 

5  34  37.80 

5  34  38.00 

17  44  2.46 

17  44  4.08 

5  58  40.40 

6  3  20.97 

18  II  17.21 


s. 

•  • 

-  0.02 
4-16.49 
-24.07 

j-  4  76 

-  4.72 

-  4.73 

-  4.76 

I   .   . 

-  4.76 

-  0.05 

-  5.59 
-35-27 

-  4.65 

-  4.65 

+  0.15 

4-  5-41 
-52.29 

•  • 

+  0.03 


•     •     ■ 


6  25  30.72  I— 18  64 


6  43  14.83  4-  6.16 

6  53  51.51  4-  0.05 

7  3  27.33  |-  0.04 
19  12  28.25  4-  I. 15 

7  26  50.54  4-  0.24 
7  32  56.29  .—  0.09 


7  37  52.53  -  0.07 
19  45  1. 98  ,—  1.46 

i 

•  ■    •    •        •    • 

•  •    •    •   I     •    • 

23  33  41.00  —  0.04 


23  41  34.  U 
23  50  29.01 

23  53  3-42 

23  57  57.49 
o  2  5.48 


-  3.6S 

-  3.48 
I  4-  0.03 

-  3-»5 
4-  0.02 


I  14  17.21  I—  0.41 

15  38  14.57  —  0.08 

15  44  43- >6  —  0.07 

16  21  54.75  4-  0.15 
18  32  46.89  —  0.12 


18  45  33-'7 

18  59  47.19 
ig  44  49  06 

19  49  18.62 

20  21  27.20 


,—  0.06 
4-  0.08 
4-  0.03 
+  0.17 
4-66.71 


APPARENT 


en 

3 

/^ 

V 

NORTH-POLAR     := 
DISTANCE.  ? 


*?^ 


0     1 

/« 

78  33 

18.4 

0 
^~  4 

348  9 

56.9 

■¥■   C 

353  18 

35  4 

4-2: 

6  29 

33.2 

4-2: 

87  14 

36.1 

-MS 

89  14 

41.6 

+  iS 

89  14 

1.3 

+  1: 

88  6 

33.2 

+  r, 

88  8 

26.5 

—  c 

88  0 

35-S 

-hi6 

352  14 

0.3 

4-  0 

62  25 

4.8 

+  '3 

4  52 

9.S 

+  8 

92  0 

20.1 

4-12 

92  0 

23.3 

4-r2 

3*2  12 

27.9 

J-  0 

342  12 

56.7 

+  3 

3  14 

14." 

4-  I 

32  48 

49-9 

+  I 

356  36 

32.0 

+  I. 

10  18   31.5  -  2. 

10  18   33.4  -  2. 

64  44  54.8  -^  2. 

64  44  53-8  +  2. 


118  48  12.0  -  0. 

116  II  48.9  4-  I. 

337  26  53.7  4-  c. 

57  50  43.5  -^  ^' 

84  27  41.8  -  I. 


61  40  48.3 

-  0. 

35S  56  27.5 

+  I. 

100  3  16.0 

+  lq. 

100  42  1P.8 

+  i3. 

85  2  0.6 

+  1. 

Q5  36  28.5 

+21. 

68  I  40.5 

+31- 

83  48  37-9 

+  I. 

2$  23  10.2 

+40. 

61  34  46. S 

•     •     •     ■ 

+  1. 

• 

83  II  27.3   +  0. 


51  19  44.0 

—  0. 

56  46  40.9 

-  0- 

76  19  2.9 

f  2. 

81  27  II. 7 

+  I. 

83  53  5i.5 

+  2. 

112  24  47.3 

• 

No.    Barom. 


At.        Ex. 
Ther.   Ther. 


/'or  summary  of  the  elemettts  of  reduction  see  page  3. 


No.    Parallax. 


4 
20 

32 
33 
42 
46 


in. 
30.28 
30.26 
30.25 
30.02 

30.17 
30.12 


33.0 
33  o 
32.0 
40.8 

39.0 
60.4 


31.6 

31.3 
30.3 
38.5 
37.8 
49.0 


50—48     1.9 


ZENITH-POINT  CORR. 

3,4,11,13,18,20.50.  Three  bisections.  No.    i  to  32    +  55.00 

2,29.  Four  bisections.     .No.  33  to  40    4-56.40 
32.  Five  bisections.     No.  42  to  50    4-  55.38 


Semi-diam. 


-   i4  59-7 


Defective 
Illumination. 


Sum. 


>• 


»     If 


-I    3  '-^ 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


89 


ATE 

is'k. 


577. 

*c.   8 
F. 


E 

a 

Z 


OBJECT. 


Venus  I.  S. 
Venus  N. 
Cygni 
Cygni     . 
Ino    .     . 

Weisse  4g 
Weisse  57' 
Weisse  57* 
Weisse  185 
Weisse  228 

Weisse  315 
Weisse  377 
Weisse  427 
Piscium . 


I 

2 

3 
4 
5 

6 

7 

8 

9 
10 

II 

12 

14' 

ts*  u   Piscium. 

16 'a  Andromedx 

*7   >'  Pegasi     .     . 

18  B.  A.C.  2S9 

iq  Athor 

20  Polaris 

21  e^  Cell  . 

22  0  Arietis 

23  n   Arietis 

24  Neptune 

25  >'   Ceti   . 


C    Arietis 
Thetis 


26 

27 

28  >i  Eridani 

29  y  Tauri 


30  Weisse  326 

31  \      Weisse  548 

32  Lalande  8824 
33 ,       Anonymous 
34   3  Ononis  .     . 


35  i3  Tauri 

36 '  r  Dclphini 

37  Venus  I,  S. 

;  38  Venus  N. 

'39  «  Cygni 

'  40  X*  Delphini 
41   7*  Delphini 

'  42  V    Cygni 
43  6] 'Cygni 

i44's    Cygni      . 


45  !      Moon  I,  S, 

46  t    Capricorn i 
471    Draconis,  s.  p. 

48  id   Urs9BMai.,s.p. 

49  226  Cephei  (r.) 


Barom.  1 


10. 

30.11 
30.12 
30.12 
30.17 
30.19 

30.37 
30.38 

30.37 


At. 

Ex. 

Ther. 

Ther. 

0 

e 

48.2 

48.6 

43-5 

42.5 

39.4 

37.0 

38.0 

30.6 

36.8 

34.5 

38.8 

38.2 

37.8 

37.1 

36.7 

35-3 

I 


CORRECTIONS. 


I 


MEAN 
THREAD. 


s 

9 
9 

8 

3 

4 

9 
6 

9 
9 
9 
9 
9 

9 
3 
9 
9 
5 

9 
9 
9 
9 
9 


m. 
29 

• 

37 

53 
I 

5 

6 

6 
II 

J3 

17 
20 

23 

34 

53 


s. 
0.49 

•  • 

46.70 
8.12 

57." 

39-99 
9.62 

9.83 
50.86 

13.19 

30.48 

49.46 
1502 

13.19 

35-57 


Inst. 


s. 

—  0.51 

a  ■ 

+   0.31 
4-  0.23 

—  0.42 

—  0.36 
--  0.38 

—  0.3S 

—  0.37 

—  0.38 

—  0.35 

—  0.36 
—  0.36 

—  0.19 

—  0.18 


Clock. 


ZENITH-DIST. 
SOUTH,         I 


CORRECTIONS, 


^^^^'^^*^^^''''^-,Instrument..Refraclion. 


2  37.36  +  o.ii 

7  29.98  —  0.08 

50  31.67  -h  0.25 

57  33.83  -  0.13 

14  19.98  +27.90 

18  29.11  —  0.36 

48  27.29  —  0.03 

o  51.14  +  o.oi 

14  22.50  —  0.13 

37  32.56  —  0.23 


l_ 


6  I  8  27.04 

9  '  33    7-61 

9  i  52  54.54 

9  1  13  25.00 


4 
9 
9 


17  53.86 
27  56.70 

35  13-23 


9  I  37  38.96  - 
9  ,     9  14.72  - 


o  02 
0.14 
0.42 
0.09 

0.23 
0.23 
0.26 
0.24 
0.36 


I 


9  '  19  8.77  +  0.08 
9  '  27  54.89  —  0.21 
9  I  33  15. 9»  -  063 


s. 
31-79 

3i.86 
31.87 

32  01 

32.01 
32.01 
32.01 
32.01 
32.01 

32.01 

32.01 

32.01 

32.01 

32.02 

32.01 
32.05 

32.04 
32.04 
32.05 

32.09 
31.97 
32.04 
32.06 
32.13 

32.05 
32.09 
32.13 
32.10 

32.10 
32.10 
32.10 
32.10 
32.13 

32.08 
32.25 

32.27 


9  '  37  47.03 :+  0.38 


4 
5 

9 
9 
9 

9 
9 
5 
5 


-  32.28 


41  30.78  -  0.14 

I  41  31.66  —  0.14 

I  53  8.46  -H  0.27  I  — 

1  I  56.79  4-  0.22  - 

I  8  16.16  +  0.06  — 

1  II  37.84  —  0.61  Il- 
ls 59.79, 


20  19.03 
24  18.00 


0.59 
5.55 
2.45 


I 


60  23  49.22 1+ 

60  23  49.22  + 

353  57  44.65, 

358  7  49-65,+ 

55  17  48.42  + 


49  57  45.20  + 
51  23  47.45:-!- 
51  23  47.45'  + 
51  11  47. 451  + 

51  39  47.70,+ 

48  5!  49.88 '-H 

49  31  47.35'  + 
48  45  49.30  + 
33  49  48.80  + 
32  37  47.08  + 

10  23  48.22  I  + 

24  17  4S.65  ,+ 

o  59  46. 12  + 

27  53  44.62'+ 

310  9  56.55  1  + 

1 
47  37  50.15,+ 
18  35  51.30  + 
»5  56  .   .  I 
27  17  51.22  :  + 
36  5  49.10,+ 

I 

18  13  44.48'+ 
27  25  53.70,+ 

52  39  54.05  + 
23  27  46.20+ 

I 
36  3  50.05,+ 

35  37  47.52  + 
38     3  48.15  + 

36  55  43.58'+ 
47    9  53.88  1  + 


10  17 

27  55 
60  5 
60     5 

353  57 


48. 10  I  + 
49.92 ,+ 

50.30,+ 
50.30'+ 
51.62+ 

I 


32.27 

23     7  50.52  + 

32.27 

23     7  50.52;  + 

32.26 

358     7  50.58',+ 

32.26 

0  39  47.301  + 

32.28 

9       5     50.68  ;  + 

32.26 

56  51  50.88+ 

32.26 

56    9  50.98,+ 

32.26 

300  43  48.92    +- 

32.26 

289  13  45.10I  h 

•           • 

216  37  50.301  + 

For  summary  of  the  elements  of  reduction  see  /nige  3. 


II 


4     4.62    + 

3  39  40   + 
+  5  10.66  '— 


3  49.33    - 
6  32.20    + 


4 

4 

4 

3 
2 

3 

3 

2 

5 
3 

4 

4 

3 
6 

5 

3 
4 

• 

3 
3 

3 

5 
3 
5 


57.77  1+ 
20.34    + 

22.55  ;  + 

23.07 

52.29 


+ 
+ 


56.64 

1.43 
55.97 
10.03    + 

50.95    + 


+ 
+ 

+ 


26.40 

55.71 
20.83 

8.77 
0.89 

28.30 
36.24 

•  • 

55-37 
41.76 


.+ 

+ 
I 

+ 

I—   1 


+ 
+ 

I 

+ 
+ 


54.81  '+ 

15.70  !+ 

44.71  :+ 
22.53    ,+ 


3  40.37 

3  34.45 

5  26.20 

6  17.18 
3     9-27 


■  + 

+ 
+ 

+ 


5 
3 
4 
3 
5 


21.56 

54.35 
II. 13 
45.81 

3.70 


4  12.37 
4  12.83 

48.79 
41.98 

53.36 


+ 
'  + 
1  + 
,+ 


1  + 
!  + 

I 

+ 
'  + 


3 
3 
3 
4 
3 


10.52  1+ 

35.75  '+ 
3.83  I- 

24-95 
58.13 


+ 


43.1 

43.1 
6.1 

1.8 

25.8 

10.7 
14.4 
14-4 
13.9 
15-I 

8.1 

9.7 

7.8 
40.0 
38.2 

11. o 

27.1 
I.I 

31.9 
10.9 

6.0 
20.3 

•  • 

31.2 
44.0 

20.0 

31.4 
19.2 

26.3 

44.1 
43.4 
47.5 
45.6 

5.4 


II. I 

32.1 

I  45.1 

I  45.1 

6.3 

25.9 

259 
1.9 

0.8 

9.8 

I  32.8 
I  30.4 

1  41.4 

2  51.6 

45.3 


I 
I 

APPARENT      I 

RIGHT 
ASCENSION. 


a  . 

S  o 

4>  u 

M  O 


h.  m.      s.  , 

20  28  28.19  + 

.     .     ■     • 

20  37  15.23  ,+ 

20  52  36.57  + 
23     I  24.68 

23  5  7.62  — 

23  5  37.23  I- 

23  5  37.44  - 

23  II  18.48  — 

23  12  40.80  — 

23  16  58.12  '— 

23  20  17.09  — 

23  22  42.65  .— 

23  33  40.98  - 
23  53  3.37 


s. 
0.89 

•    • 

0.12 
0.13 


3.54 

3-57 

3.57 

3.59 
3.60 

3.58 
3.61 
3.61 
0.04 
0.00 


o  2  5.44  +  0.01 

o  6  57.87  +  0.03 

o  49  59.88  —  4.03 

0  57  1.66  .   . 

1  14  15.83  —  0.36 

I  17  56.70  +  0.04 

1  47  55.20  —  0.07 

2  o  19.09  —  O.OI 
2  13  50.31  .   . 

2  37  0.26  +  0.05 

3  7  54.94  -  0.03 
3  32  35.38  .   . 

3  52  22.03  +  0.07 

4  12  52.81  +  0.02 


4  17  21.53 

4  27  24.37 

4  34  40.87 

4  37  6.62 

5  8  42.25 

5  18  36.74 
20  27  22.41 
20  32  43.01 


—  4.80 

-  4.83 

-  4.78 

—  4.81 

+  0.02 

I 

—  0.02 
+  0.04 
+  0.90 


20  37  15.14  +  0.05 

20  40  58.37  —.2.14 

20  40   59.25  —    2.14 

io  52  36.46  +  0.03 

21  I    24.75  —   0.08 

21     7  43.96  +  0.05 

21    II      4.97  +64.37 

21    15    26.94  —    3.14 

9  19  41.22  —  0.32 

9   23   43.29  —    0.09 


APPARENT 

NORTH-POLAR 

DISTANCE. 


II 


III  35  58.1 

III  35  32.9 
45  9  10.4 

49  17  58.4 
106  32  7.6 


M 

u 


n 


+  1.2 
+  2.1 
-  3.5 


loi  10  14.9  +17.9 

102  35  43-4  I  +  17-4 

102  35  45.6  ,  +  17.4 

102  22  45.6  +17.8 

102  50  16.3  '  +  17.7 


100  3  15.8  i  +  18.9 

100  42  19.7  I  +  18.8 

99  56  14.3  I  +  19.2 

85  2  0.0  1+  0.4 

83  48  37.4  +  0.6 


61  34  46.8  +  1.7 
75  29  32.7  '+  1.6 
52  9  29.3  1+36.2 
79  6  46.5  I-  2.5 
1  20  7.7  ,+  0.6 


98  48  45.6  '+  2.5 
69  47  9.0  !+  1.8 

•    «    •    •   I      •   • 

78  28  39.0  .  . 
87  16  36.1  I—  0.3 

I 
69  24  20.5  +  1.8 

78  38  2.0  '—  2.2 

103  51  19.2  1+  3.3 

74  39  56.2  ,+  i.o 

87  14  35.7  '  +  18.1 
86  48  26.6  '  +  17.3 
89  16  23.1  1+16.6 

88  9  7.6  +16.4 
98  20  29.8  ,+  0.8 


61  29  42.0 

79  6  37.6 

III  18  7.7 

III  17  42.4 

45  9  10.2 


74 

74 


18  50.0 
18  50.5 


49  17  58.7 
51  50  51.3 
60  16  15.0 

108  2  55.4 
107  21  18.3 
351  51  32.6 
340  21  39.6 
14  23  47.5 


—  O.I 

+  X.5 


+  0.8 

+  15.0 
+  15.0 
+  2.3 

+  1.4 
+  0.6 


+  8.6 

-  0.7 

+  0.3 

-  1.8 


ZKNlTH-rOINT  CORK, 


7, 8, 24.  One  bisection. 

46.  Three  bisections. 

32,45.  Four  bisections. 

20.  Five  bisections. 


II 


No.  I  to  4  +  55. 38 
No.  5  to  35  +  56.37 
No.  3O  to  49      +  56.14 


No.    Parallax.     Scmi-diam.  ' 


Defective 
Illumination. 


Sum. 


II 


II 


I 
2 

24 

37 
38 
45 


11. 1 
II.  I 

o.i 

11. 2 
II. 2 

45  33.0 


+ 


12.7 
12.7 


-         12.8 
+         12.8 

+   14  53.4 


—       0.2 


-       0.3 


+ 
—  I 


23.8 

1.4 

0.1 

24.0 

1-3   ! 
o  26.4  i 


I 
\ 

_  \ 


go 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


1                 1 

' 

1 

CORRECTIONS. 

1 

!            CORRECTIONS. 

'   U 

1     m 
1 

DATE     i   h 
AND         £   < 

ons'R.      § 

OBJECT. 

• 

(A 

t 

1 

MEAN 

TUKKAI).   : 

[dsI. 

ZENITH   DIST. 

APPARENT             e  •» 

RIGHT               :3  g 

ASCENSION.            §  1 

g6 

APPARENT          C . 

Clock. 

SOU  nit 

FROM  CIRCLES.  „„,^^„^^„, 

Ke'^raction. 

NORTH-POLAR      S 
DISTANCE.           0 

1877. 

m.      s. 

s. 

s. 

0          f                If                              t               II 

/                 99 

b 

.  m.     s.              s. 

e         »            r# 

Dec.   9  !    I 

226Cephei  . 

-    4 

30  34.60  4- 

2.48 

—  32.26 

323  13  50.82  +   4  22.47 

— 

45.3 

22   30     4.82    —  0.12 

14  23  49.2   -  c 

P.          2 

J    Pegasi     .     . 

9 

35  55.12  - 

0.24 

-  32.18 

28  37  52.58   4-   3  26.34 

+ 

33.3 

22   35    22.62     +   O.Ot 

79  48  13.4    +  1 

:  3 

A    Aquarii  (r.)  . 

• '   • 

•           •           • 

•              • 

■           • 

132  49  50.15   +  3  53.58 

— 

1       5.5 

98  13  430   +  c 

1    A 

^    Aquarii  . 

•     • 

•           •           ■    . 

•              • 

•           « 

47     I  49.42  +  4  26.27 

+ 

1      5.5 

98  13  42.4  .+  c 

i    5   J 

t    Piscis  Australis 

9 

51  27.96  - 

0.79 

-  32.32 

69     3  55.70  +  3  19.01 

■  + 

2   38.6 

22    50   54.92    +   0.08 

120  16  14.5    +  c 

1    6 

Weisse  1232 

•    9 

0    4.22  — 

0.51 

-  32.25 

49  53  51.65  +  4  20.65 

-h 

I    12.5 

22    59  31.46      -    3.50 

loi     5  46.0   +1^ 

7 

Ino    . 

•    9 

3  22.62  — 

0.58 

-  32.25 

55   II  48.80,+  4  42.10 

— 

I    27.8 

23      2   49.79            .       . 

106  24  19.9  —  ^ 

.    8 

Weisse  228  . 

•    9 

13   I3.44|- 

0.54 

-  32.25 

5»   39  50.05    i-  2  46.53 

+ 

1    17.2 

23    12   40.65     —    3.59 

102  50  15.0  +1; 

9 

Weisse  315  . 

■    9 

17  30.71   -- 

0.51 

-  32.25 

48  51  48.90  +  3  53.96 

+ 

I   10. 0 

23    16   57.95     -    3.56 

100     3  14. 1    +18 

10 

0    Piscium  . 

.    9 

22    19.67    — 

0.30 

-  32.22 

33     5  52.60  +  4  28.61 

'■f- 

39.9 

23   21    47.12     +    0.02 

84  17  22.3    +  f 

1" 

I     Piscium  . 

•    9 

34   13.50  - 

0.30 

-  32.22 

33  49  5'^.o8  +   5     7.78 

+ 

41.1 

23  33  40.96    —  0.05 

85     2    0.2    +  0 

E.  10    12 

Moon  I,  S.    . 

•    5 

58     6.9ft  — 

0.57 

-  32.33 

51   51   55.48;+  3     8.15 

+ 

I    15.6 

21    57   34.06     +62.54 

103     2  40.4 

13 

H.A.C.7727 

.    9 

4  22.89  + 

0.32 

-  32.33 

351   29  49.95  +   3  3'^-95 

— 

8.8 

22      3    50.88     —    1.56 

42  39  33.3   +31 

14 

(iroom.  3699 

.    t) 

6  14.62   -1- 

0.32 

-  32.33 

351   29  49.95   +   4  53. S6 

— 

8.8 

22      5   42.61     —    1.58 

42  40  56.2    +31 

15 

~    Aquarii  . 

•    9 

19  35.51    - 

0.42 

-  32.28 

38     3  4948,+   3  30.46 

-1- 

1 

46.6 

22    19      2.76    —    0.02 

89  14  27.7    +  1 

.16 

Weisse  (2)  467 

.    9 

22  37.51    -H 

0.13 

-   32.33 

359  37  49.05.+  4   17.90 

.. 

0.3 

22   22      5.31     —    2.16 

50  48  27.9   4-31 

17 

7    Aquarii   . 

•    9 

29  38.06   — 

0.43 

-  32.32 

39  33  49  48  +  3  44. 02 

+ 

49.2 

22   29      5.30     +    0.03 

90  44  43-9    -f  0 

:  18 

f    Pegasi     .      . 

■    9 

35  55.33  - 

0.30 

-  32.34 

28  37  47.70  4-   3  32.65 

-h 

32.5 

22   35    22.70    +   0.10 

7Q  48   14.1    +2 

19 

B.  A.C.  793i» 

.    4 

39     6.46  -h 

0.12 

-   32.33 

359  59  47.50  +4     1.64 

+ 

0.1 

22   38   34.25     -    2.36 

51   10  10.4    +32. 

20 

B.  A.  C.  7931- 

.    5 

3^    6.73  + 

0.  12 

-  32.33 

359  59  47.50  +  4     2.51 

+ 

0.1 

22   38   34.52     —    2.36 

51   10  II. 3   +3*. 

i            ;2i  - 

\    Aquarii   . 

9 

46  48.04  — 

0.52 

-  32.30 

47     I   47.42   -1-   4  31.41 

+ 

1     4.0 

22   46   15.19    +   0.07 

98  13  44.0  +  I. 

22  i 

1    Piscis  Australis 

9 

51   28.03  - 

0.80 

-  32.39 

69     3  53.45   +   3  26.58 

+ 

2   34.8 

22    50  54.90    +   0.07 

120  16  16.0   4-  3. 

23 

Weisse  1261 

9 

I   34.44  - 

0.58 

-  32.33 

51    15  48.00  +  4  36.59 

+ 

I    14.3 

23      I      1.53     -    3.52 

102  28    O.I   +17. 

24 

Ino 

2 

4  48.85  — 

0.63 

-  32.33 

55     3  51.72   +   4  49.94 

+ 

1    25.4 

23     4  15.89         .      . 

106  16  28.3  -  3. 

25  1 

1 

^*  Aquarii  . 

9 

10     3.29  — 

0.55 

-  32.33 

48  33  43.85  +   3  53.20 

+ 

I      7.6 

23    9  30.41    -  3.52 

99  45  10.8   +18. 

1 
26  1 

ijr^  Aquarii  . 

9 

13  10.27  — 

0.55 

-  32.33 

49     5  47.70  +   3  23.45 

^- 

I     8.8 

23    12   37.39    -    3.55 

100  16  41.2  +18. 

27 

Weisse  402  . 

•    9 

22   17.69  — 

0.58 

-  32.33 

50  55  47.02   +  3  54.49 

h 

1   13.5 

23   21   44.78     —    3.61 

loa     7  16.2  +18. 

28 

Weisse  427  . 

•    9 

23  15.38  - 

0.55 

-  32.33 

48  45  49.20,+   2  57.06 

+ 

I     8.1 

23   22  42.50    —    3.59 

99  56  15.6  +19. 

29 

B.  A.  C.  8229      . 

9 

32  21.56  -+- 

0.19 

-  32.33 

356  13  48.75-1-  4     3.62 

— 

3.9 

23   31   49.42    —    2.94 

47  24    9-7  +36. 

30 

B.  A.  C.  8268  (r. 

)    . 

1 

•            •           • 

•            • 

• 

198  59  50.72-1-  4  52.34 

+ 

20.7 

• 

32     I  17.4  +39- 

31 

B.  A.  C.  8268      . 

2 

41  37.34  -f 

0.66 

-  32.33 

340  51  49.15  +   3  30.92 

— 

20.7 

23  41      5.67    -    2.74 

3a     I  20.6  +39. 

32: 

Durch.70°,  1340 

7 

55     2.54  -H 

1.53 

-  32.33 

327  59  48.95    +■   2  52.81 

— 

37.3 

23  54  31.74    -  2.61 

19    8  25.7  +41. 

33 

2  3052'    .      . 

•    9 

57  11.83  + 

1.52 

-  32.33 

328     7  51.40   +-   5  15.80 

— 

37.0 

23    56  41.02     —    2.70 

19  18  51.4  +4IJ 

34 

2  3052-    .      .      . 

9 

57  12.93   -h 

1.52 

-   32.33 

328     7  51.4c    ¥  4  43.05 

■— 

37.0 

23   56  42.12     —   2.70 

19  18  18.6  441.< 

35  : 

Y    Pegasi  (r.)    . 

*        ■ 

•           •           • 

•            • 

• 

155  31   46.60  +   5  29.61 

— 

27.1 

•          •          •          ■                   ■          • 

75  29  32.1    f  I.( 

36 

Y    Pegasi     .      . 

• 

•           •           • 

•           • 

•           • 

24   17  50.08  +  4  54.01 

+ 

27.1 

•          •          •          •                   •          • 

75  a9  32.4  +  I.; 

37 

B.  A.  C.  226  . 

.    9 

43  20.04  -H 

0.28 

-  32.33 

351  43  54.60  +   3  36.23 

— 

8.7 

( 

0  42  47.99   -  3.96 

42  53  43.3  +38.^ 

38 

B.A.C.253. 

•    9 

49  53. 68  -h 

0.74 

-  32.33 

338  45  50.60  +  4  29  58 

— 

23.2 

( 

0  49  24.09    —  4.24 

29  56  18.2  +40.( 

.39 

Athor 

.    5 

58     7.41    - 

0.32 

-  32.33 

27  47  53.80  +   5   13.27 

+ 

31.8 

0  57  34.76         .     . 

79    0    O.I   -  %A 

40 

Polaris    . 

.    8 

14  17.52  +28.95 

-  32.33 

310     9  53.25  +   5     1.87 

— 

1   10.9 

I   14  14.14    —  0.4a 

I  20    5.4  -  1.1 

41 

B.  A.  C.  495  . 

.    9 

33  14-48  - 

0.25 

-   32.33 

22  47  51.75  +  4  49.63 

+ 

25.4 

I  32  41  90   -  4.«7 

73  59  28.0  +19.( 

42   i 

">    Piscium  . 

•    9 

39  30.97  - 

0.34 

-  32.37 

30  15  50.50  +  4  28.42 

+ 

35.2 

I  38  58.30   —  O.OI 

81  27  15.3  -  o-j 

43 

Weisse  767  . 

•    9 

44  57.51   - 

0.32 

-  32.33 

28  21  48.28  +  4  48.91 

+ 

32.6 

I  44  24.86   —  4.3^ 

79  33  31.0  +*7-l 

44    / 

3   Arietis    . 

■    9 

48  27.79  - 

0.20 

-  32.31 

18  36     .      . 

•           • 

I  47  55*26         0.00 

•     •     ■     •  '     •  < 

1 

45- 

1    A/ietJs    . 

■    9 

0  51.59- 

0.17 

-  32.32 

15  55  49.22  +  4  15.22 

+ 

17.3 

2    0  19.09        0.00 

67    6  42.9  +  I.I 

46 

Neptune  . 

•    9 

14  14.33  - 

0.31 

-  32.33 

27  17  49.42  +  4  36.73 

+ 

31.4 

2  13  41.69         .     . 

78  29  18.8 

F.   II     47 

B  A.C.  8268     . 

5 

41   37.77i-H 

0.82 

-  32.85 

340  51  47.251+  3  31.81 

— 

20.1 

23   41      5.74    -    2.71 

32     I  20.2  +39*1 

48, 

Weisse  11 14 

9 

56     8.24  - 

0.41 

-  32.85 

42  3T  47.18  +  3  19.34 

+ 

53.5 

23  55  34.98    -  3.68 

93  42  21.2  +tt.! 

49    ' 

J    Andromeda; 

9 

2  38.18  + 

0.02 

-  32.78 

10  23  49.58  +   4  25.08 

— 

10.8 

( 

0    2     5.34    —  0.05 

61  34  46.7  +  !•! 

50   ; 
!  No.   Barom. 

i 

y    Pegasi     .      .      . 

9 

7  30.84  - 
or  sHmmai'v  of 

0.18 

■  i/tc  cli 

~  32.84 

24  17  47.30  +  4  58.44 

1 

lo. 

26.4 
Paralla 

X. 

i>    6  57.80   —  O.OI 

75  ag  33.3  +  ••> 

At. 
Ther. 

Ex. 

Thcr. 

1 

menis  of  reducthu  see  pa^s^e  3,                 > 

Semi-diam. 

Defective 
Illumination. 

SuiD. 

in. 
II  .     30.36 

0 
35.2 

0 

32.4 

12 

-42  34. 

F 

9 

1 

-   14  49.5 

r 

fi 

• 

-  S7«M 

12  ,     30.10 

45.0 

430 

46 

—        0. 

I 

•      • 

• 

• 

4ft  '     30.12 

38.0 

35.0 ' 

ZENITH-POINT  CORR. 

48 

30.09 

51.0 

52.0 

tt 

■ 

1 

40.  Threejbisections.                 No.    i  to  11     +  56.14 

ft 

i 

12.  Five  bisections. 

No.  12  to  46     +54.88 

■1 

No.  471050    +55.46 

5 

OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


91 


ATE 
tS'R. 


C.  II 

F. 


E 


OBJECT. 


n 

1 


MEAN 
THREAD. 


rORRECTIONS. 


Inst.        Clock, 


ZKNITH  1)1  ST. 

SOl'TH, 
FROM  CIRCLES. 


CORRKCTIO.NS. 


Instiumcnt.  Refraction. 


1  B.A.C.69 

2  Lacaille  61 

3  Lacaille  81 

4  &  Ceti    . 

5  Athor 

6  Polaris 

7  ff'  Ceti  . 
,    8   9    Piscium 

9>       B.A.C.  S08 

10  /3  Arietis 

11  a    Arietis 

12  ^*  Ceti   . 
13.       Neptune 

14  B.  A.C.962 

15  B.  A.  C.  963 

,  16  ;   Arietis  (k.) 
17   C   Arietis    . 
18 .       Iris    .     . 

19        Lai.  (F.)  519 
30        Thetis     . 

21  9    Tauri 

22  ■ ;    Persei     . 
.  23  .  yi  Eridani   . 

24        Weisse  326 
>  25  ■      Weisse  381 


R.) 


26 

.'a7' 
28 

i«9 
,301 

13" 

:3»i 

'33 

34  3 

35  « 


9 
9 
9 
9 
3 


m.    s.      > 

15  24.87 
17  18.70 

iq  54-99 
33  2  51 
38  26.38 


s. 

0.93 
0.93 
0.93 
0.60 

0.23 


5  '  14  13.48  +3289  - 

9  18  30.10  —  0.4S  — 

5  I  25  31.42  I—  0.18  - 

7  34  46.02   +0.82  — 

9  '  48  28.17  —  o>o  — 


9 
9 
9 


o  51.93 

7    6.51 

14  10.39 


0.08 
0.28 
0.23 


s. 
32.86 
32. 86 
32. 8^ 
33.02 
32.86 

32  86 
32.99 
32.84 
32  87 
32.79 

-  32.75 

-  32.89 

-  32. S7 


9 
S 

9 


«3  53-97  -  o»2 
27  20. 57, +  11. 10 

30  48.03  —  0.25 


9  '  40  48.59  -  007  - 

■  9  '  47     2.50  +  0.05  - 
3  '  52  55.81   -  0.56  — 

'  9  '  17  54.83  -  0.36  - 

■  9  '  20  13.99  —  0.39  — 


Weisse  544  . 

Melpomene 
Schjellerup  1499' 
Weisse  903  .  .  I 
Schjellerup  1564! 


Weisse  1067 
Lalande  9400 
I^landegsbi 
Orionis  . 
Orionis  .     . 


0  .  27  49-54 

9  28  51.98 

5  I  35  47.54 

9  ,  43  47.73 

9  46  30.43 


36 

'38 

I  39 

40 


if 


Euphrosyne. 
Ursse  Min.,  s.  p 
Geminorum. 
Fides. 
Lydia  (?) .     . 


•  41  y   Geminorum. 

49  a    Canis  Majoris 

43  s>  Cephei    .     . 

44  Proserpine  . 
13  =  45  r    Booiis     .     . 

;  46 '  ^  Ursae  Min.  (r.) 
47   ;3  Urss  Minoris 
;48   ,9  Hootis     .     . 
,49/9  Librae      .     . 

-  SO  y*  Ursae  Minoris 

J       I  ■ 


9 
9 
9 
9 
Q 


50  25.93 

54  19.66 

59  14.30 

9  15.74 

30  36.49 


0.39 
0.37 
0.38 

0.37 
0.38 

0.36 
0.36 

0.37 
0.50 

0.41 


4  52  30.20  +  0.77 

I  5  I  12     1.38  —12.83 

,  9  I  16    9.64  —  0.1 1 

,  9  I  26     2.2c  —  0.02 

9  29    2.21   —  0.02 

7  3>   14.76  —  0.20 

q  '  40  21 .46  ■—  0.62 

'  5  '  43  3.S.62-f.  14.72 

■   9  I  20     4.88  I—   0.05 

'  9  '  40  12.17  —  0.14 


3  51  33.06  -f  i.qS 

9  57  53-22  +  o. 10 

9  10  59.63  —  0.58 

5  I  21  34.48  +  1.66 


32.83 
32.88 
32.88 

32.88 
32.88 
32.88 
32. SS 
32.88 

32.  Sq 
32.89 
32.89 
32. 8g 
32.89 

32. 8q 
32.89 
32.  S() 
32.98 
32.94 

32 -go 

32.<)0 

32.81 

32.90 
32.  ()0 

32.88 
32.88 

32.90 

32.91 
33.01 


3'^o8 
33.06 
33.18 

33.09 


It 


78  39  49.80  + 

78  39  49.80  -h 

78  39  49.80  -h 

57  27  54.45  -t- 

27  43  50.38  -H 

310  9  57.28  -h 

47  38  .   . 

24  5  51.68  +• 

340  49  51-50  + 


4 

3 

5 
5 


15.97 
35.86 

16.49 
39  84 
36.94 


-f- 


44.5 
45.1 

44.9 

1  31.3 
30.8 


4  56.68  --  I  8.7 


4  12.15 
3  ii.'-o 


18  35  47.02  4-  4  40.55  -+- 

15  5^  44  85  4-  4  21.76  ■+- 

30  31  51 .  10  +■  4  40.28  -h 

27  17  53-50  +  4  53.76  -H 

190  9  55.42  +  5  18.10  -h 

349  39  48.90  H-  5  i-04  - 

»6t  37  49.62  +  4  30.22  — 

18  13  54.50  -I-  3  »5.24  + 

1 8  9  48.08  -1-6  5.70  + 

3»2  33  52.55  +  5  372  - 

27  25  52  92  -H  6  47.11  -H 

15  6  .   .  ... 

7  17  50.42  H-  4  17.5'  + 

52  39  55.58  4-  3  44  32  + 

36  3  50.20  +  3  44.83  + 

38  I  50.30  +  5  4524  -H 


38  I  50.30  + 

36  33  47-60  + 

37  7  56.38  +  5 

36  47  50.40  +  5 

37  9  51.35  +  4 


5  5-77 

5  51.47 

1. 16 

40.20 

16.93 


35  49  50.92  +  4  563 

35  41  52.45  +  4  46.07 

36  19  51.62  +  4  24.26 

47  7  5»  93  +  5  »3.i3 
40  5  49.52  4-  3  43-97 

340  13  49-3?  +  6  18.22 
305  28  .   .    ... 

16  13  47- 50  +  \  59-64 
9  59  46.70  -h  5  45.20 

10  25  52.75  +  6  5.40 


-I- 
-I- 
-+- 
+ 


26.2 
20.2 
19.7 

16.8 
34.6 

30.3 
10.6 

10.6 

'9-5 
19.5 

"9-5 
I  4.1 

30.8 


7.7 
I  17.8 

43.3 
46.6 

46.6 

44.2 

45*2 

44.7 
45.2 

43.1 

42.9 

43  9 

I  4.4 

50.4 


—   21.4 


+ 

4- 


22 

55 

3>i 
12 

II 


17 
IQ 
35 
17 
13 


49-52 
50.85 
47.82 

51  95 
4985 


4- 


5 
5 

5 
6 

4 


12.49 

14.78 

5  47 
18.71 

26.99 


-I- 


215  39  45.78  -I-  4  48.68 

324  9  46.40  +  5  41  15 

357  55  48. 63  +  5  45-39 

47  43  48.98  -h  4  41  57 

326  33  49.50  4-  4  41-19 


+    1 


17.6 
10.7 
II. 2 

24.7 
27  o 

7.4 

13-3 
12.1 

43.4 

43.4 
2.1 

6.4 
39-6 


apparent 
ru;ht 

ASl'E.N.'JIO.N. 


h.  m.  s.  s. 

014  51. 08  —  4.16 

o  16  44.91  —  4. 17 

o  19  21.20  —4.17 

o  37  29.05  -H  0.22 

0  57  5329  .   . 

1  14  13.51  -  0.25 
I  17  56.76  4-  0.13 
I  24  58.38  -h  0.06 

1  34  13-97  -  5.12 

1  47  55.20  —  o.o() 

2  o  1S.9S  —  O.  II 
2  6  33.36  +  o.io 
2  13  37.29  .      . 


3  >3  20.97 
3  26  58.79 
3  30  14.90 


•  • 


-35.34 


3  40  15.64    —  0.06 
3  46  29.67  —  0.03 

3  52  22.37  ,-h  0.41 

4  17  21.59  ,-  4.82 
4  19  40.72    —  4.78 


4 
4 
4 
4 

4 


27  16.26 

28  18.72 
14.27 

14.47 


—  4.80 


35 
43 


45  57.16    - 


4.83 
4.85 
4.84 


4  49  52.68  —  4.88 

4  53  46.41  -  4.88 

4  58  40.94  -    ^.^8 

5  8   42.35  -»-    O.CM) 
5  30     3. '9  4-  0.05 

5  51   58.07  .      . 
18  II   15.65  +-  0.05 

6  15  36.63  —  o.  1 1 
6  25  29. 28 

6  28  29.29 

6  30  41.64  —  o.t>5 

6  39  47.94  +  0.03 

6  43  17.44  +  o.  12 

7  19  31.92  .      • 
14  39  38.96  —  0.05 

....  .      • 

14  51     1.96  —  0.03 

14  57  20.24  4-  o.oi 

15  10  25.96  -h  0.09 
15    20    53.05  -    0.19 


M 

9 

a 

8 

§ 

APPARENT 

B 

NORTH- POLAR 

JS 

S 

in  STANCE. 

0 

^ 

u 

(< 

f> 


If 


129  55  II. 5  =4-11.3 
129  56  32.0  4-ii.4j 
129  56  12.4  -Ml. 5 
108  39  26.3  +  2.51 
78  56  19.3  -  2.4 

I  20  6.5  -h  0.1 

■     •     a     ■  •    • 

75  10  51.2  4-  1.9 
31  59  3.5  438.8' 

69  47  8.5  -I-  1.3' 

I 
67  6  44.6  H-  3.5, 
81  43  27.2  +  l.6| 

70  29  38.8    .  . 
40  50  57.0  -1-30.9, 
40  51  0.5  .-1-30.9, 


69  24  20.9 
69  24  20.4 
69  22  34.5 

3  44  13-4 
78  39  32.0 


+  2.2 

4-  1.7 

-  2.9 
-1-29.6 

—  2.0 


58  28  36.8  -f  0.6 

103  51  18.9  -I-  2.5 

87  14  39-5  4-17.8 

89  14  43.3  4-17.4 

89  14  3.9  -H6.8 

87  46  44.1  —  5-2 
83  20  3.9  4-16.2 

88  o  36.5  4-15.6 
88  21  14.7  4-15.3 

87  I  0.9  4-15.1 

86  53  42.6  4-14.7 

87  31  21.0  4-14.2 
9S  20  30.7  4-  i.i 
91  16  45.1  4-  I.I 

31  26  7.4  4-  X.9 

•      a      •      •  •    a 

67  25  25.9  4-  0.8 

61  12   3.8  —  1.2 

61  38  30.6  —  0.9 

73  29  47.9  -H  >.2 

106  32  53.8  4-  2.0 

2  46   7.1  4-0.2 

63  30  45-2 

62  24  50.1  4-  0.6 

15  21  3.3  —  3.0 

15  21  5.4  —  0.9 

49  7  53.2  4-0.1 

9S  55  58.2  4-  1.9 

17  44  12.3  4-  0.6 


For  summary  of  tfw  clcvtents  of  rt'duction  .?#•»•  piV^e  3 


No.    Parallax,  j  Scmi-diam.  |  inun/i^'J^ion. 


Sum. 


»» 


13    -        0.1 


16,17.  One  bisection. 
19, 43-  Three  bisections. 
33.  Four  bisections. 
6.  Five  bisections. 


ZENITH-POINT  0»RR. 

No.    1  to  44      +      55.46 
No.  45  to  50     4-      55.67 


tt 


n 


I  II 

—  O.I 
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OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE, 


DATE 
AND 

obs'r. 


1877. 

Dec.  13 
£.   14 


Si 


CORRECTIONS. 


OBJECT. 


MEAN 

THREAD. 


I 

2 

3 
4 
5 

6 

7 

8 

9 
lu 


a 


Cor.  Bor. 
Sun,  N.    . 
Sun  II,  S. 
Ursx  Minoris 
Lyrae 


Mercury  I,  C. 
6    Aquilx    . 

B.  A.  C.  6734 
y    Aquilsc    . 
«-  Capricorni   . 


i»  Venus  I,  S.  . 

12    n    Pegasi 


13 
14 


Weiss'?  1249 
Weisse  57'   . 


15'        Weisse  572 


16 

Weisse  185  . 

J7 

h 

Piscium  . 

18 

m 

K 

Draconis,  s.  i'. 

»9 

I 

Piscium  . 

20 

B.  A.  C.  8245 

I 


21 
22 
23 

24 

26! 

27 
28 
29 
30^ 

31 

32; 

33 

34: 


35 


36. 

37 

38 

39 
40 

41 
42. 

43 
44 
45 

46, 

47 

48 

49 
150 


Anonymous 
Durch.  70**,  1340 
2  3052^    .      . 
2  3052-    .      . 
y    Pegasi     . 

B.  A.C.79(R.) 
B  A.  C.  79   . 

32'  Camelop.,  s.  p. 

32-  Camelop.,  s.  r. 

Moon  I,  iS.    . 

B.  A.C.  345. 
Polaris    . 
Weisse  791*. 
Weisse  791-. 
B.A.  C.  587. 

B.  A.  C.  646. 

Pi:izzi  II,  10. 

Neptune 

C).  Arg.  N.3176 

Anonymous. 

O.  Arg.  N.3326 
Iris     . 

Taylor  1244  . 
B.  A.  C.  1 125 
B.  A.C.  ii36» 


B.  A.C.  1I36« 
r/   Tauri 
C    Persci 
}'  Eridani  . 

B.AX.  5352,s.P 


No.    Barom. 


I 


At. 

.  Ther. 

I 


Ex. 
Ther. 


2 
II 
12 


in. 

30.38 
30.36 

30.34 


42.8 
■  48.0 

:  43.5 


43.0 

47.5 
43-0 


9 
7 
9 

9 
9 
9 
9 
9 

9 
9 
9 

5 
5 

9 
9 
9 
9 
9 

9 

8 

9 
9 
9 


I 

I 

I  m. 
'  30 


s. 
3.77 


Inst. 


s. 
0.12 


I 


9 
9 
9 

9 
7 
4 
5 
9 

9 
9 
9 
5 
9 

6 

9 

5 
9 

5 

5 
9 
9 
9 

5 


30  42.64  —  0.72 
II    34.43    +»2.23 

33  >8.oo  -H  0.19 


42  34.41 

19  51.53 

33  39.12 
40  58.20 

II  48  30 

53  48.30, 
59  »2.49 
I     6 .  89 
6     8.55 
6     8.98  - 


0.72 
0.35 

0.49 
0.24 

0.52 

0.61 
0.23 
0.58 
0.57 

-  0.57 


II  50.04  —  0.56 

22  18.61    -  0.34 

24  44-44  -  328 

34   12.44   —  0.35 

36  45-37  +  0.28 

43  53.49  -  0.58 

55     I   5S  -H  1.66 

57  10.28  -•-  1.66 

57  11.24  ■+•  '-^ 

7  29.17  —  0.24 


48  46.52  —  746 

48  54.48-  7.46 

54     1.92  -  0.31 

4  55.14  -  o.oi 

14  10.66  4-30.62 
46  6.28  —  0.30 
46     6.40  —  0.30 

50  53.21   -h  0.31 

o  42.07    -H  0.70 

5  22.27  ""  '-05 
13  56.54  -  0.30 
43   13.99  +  3.54 

51  21    92   4-  0.17 

53  M.70  +  3-54 

13     6.80  —  0.18 

15  7.73  -  i-»o 
33  17.42  -  i.o» 
35  57.84  -  1.04 


35  58.17 
40  46.86 

47  0.73 
52  5369 
56  40.78 


1.04 
0.13 

O.OI 

0.61 
6.52 


-f- 


Clock. 


s. 
33.08 

•  • 

31.15 
31.16 

31.16 

31.18 
31.17 
3t.20 
31.20 
31.25 

31.23 
31.11 

31.16 
31.16 
31.16 

3'. 16 

31.18 

3».i5 
31.16 

3i-»5 


-  31. M 

-  3».M 

-  3".M 

-  31.14 

-  31.14 


.  II 
.11 
.  II 

.11 
.10 
.09 
.09 
.09 

.08 
.oS 
.07 
.06 
.06 

.06 

•05 
•OS 
•04 
.04 


31.04 
31.01 
30.99 
31.08 

31.03 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


I 


CORRECTIO.VS. 


Inbtrument. 


It 

61 

62 

312 

o 


41 
47 
19 
14 
9 


46.48 
50.80 
48.20 


+ 


4 
3 
4 


17.09 

43. 9« 
1S.96 


49.48-1-  3  35.48 


64  9 

35  55 

348  53 

28  29 

51  43 


+ 


58 
24 
52 
51 
51 


29 

15 
II 

23 
23 


49.00 

48.38 
50.88  + 
45.50  + 
48.78  4- 

I 
I 

49.40  + 
43-82  4- 
45.18  4- 

46.35+ 
46.35  + 


4 
4 
3 

4 
3 


24-36 

49.35 

35.23 

20.77 
59.86 


4  57.36 
4  25.18 

3  48.41 

4  21.87 
4  22.14 


51  II  46.25  4- 
33  5  47.50  4- 

288  51  48.25  4- 
33  49  47.48  4- 

354  31  46.35  + 


26.19 

34.74 
39-55 
5  11.67 
2  44.79 


Refraction. 


4- 
4- 

4- 

4- 


4- 


51  49  47.18  4-  3  59.82 

3^7  59  50.45  +  2  50.88 

328  7  49.65  4-  5  18.32 

328  7  49.65  4-  4  45-86 

24  17  47.52  4-  4  56.29 

192  21  44.95  4-  5  19.19 

347  27  48.95  -+-  5  7.30 

302  55  47-80  -f-  3  53.79 

302  55  47.80  4-  3  35.95 

29  «7  47-50  4-  5  28.34 


8  3  47.28  4-  2  55.91 

310  9  48.80  4-  5  8.74 

28  35  46.35  +  4  44.67 

28  35  46.35  4-  4  41.54  i4- 

352  19  47.00  4-  3  43-95  - 


340  59  48.22  4-  3 
80  9  48.05  4-  4 
27  19  *io.25  4-  3 

319  3  47.20  4-  5 
»7  45  45.15  4-  3 

319  3  49-50  4-  I 

iS  29  50.98  -t-  6 

82  13  47. CO  4-  4 

79  27  48.75  +  I 

79  27  48.75  ■+•  5 

I 
79  27  48.75.+  5 

15  5  48.75  -^-  3 

7  17  45.72  +  4 

52  39  49.12  4-  3 

302  9  44.42  4-  4 


20.53 
49.38 
48.25 
6.52 
48.81 


+ 

-I- 


28. 37  ;- 

2.39  + 
57.92  ,+ 

2.36  |4- 
14.00  .4- 


22.22 

46.32 
20.40 
47.81 

1-59 


§1 


+       12.5 

+   I  51-5 
+  I  54.0 


0.2 

3.1 

43.3 
II. 6 

32.4 
15-4 


+  I  36.8 

+  27.0 

+  I   17. I 

+  I   15.0 

+  I   150 


+   I 


—    2 


+ 


+    I 


14.4 
39.1 
52.9 
40.3 
5.7 

16.3 
37.4 
37.2 
37.2 
27.2 


13.3 

13.3 

I   32.5 

1    32.5 

33  9 


—   I 

+ 


+   5 


S  6 
II. I 
33.0 
33-0 

8.1 

20.8 

39-3 
31.3 
52.4 

19-5 

52.5 
20.4 

5.7 

'75 
19.6 

19.6 
16.5 

7.9 
19.8 

36.3 


M 

9 


APPARENT 

RIGHT 
ASCE.NSION. 


h.  m.  s. 
15  29  30.56 


s - 
IS 


.s. 
0.00 

• 
—71.16 


17  30  10.77 

18  II  15.51  4.  0.21 
18  32  47.02  4-  0.02 


18  42  2.51 

19  19  19.99 

19  33  8.41 

19  40  26.76 

20  II  16.56 


'  + 

+ 
+ 

+ 


0.20 
0.05 
0.22 
0.03 
0.09 


20 

53  16.46 

+  0.94 

22 

58  41.10 

—  0.03 

23 

0  35.15 

-  3.49 

23 

5  36.82 

-  3.50 

23 

5  37.25 

-  3.50 

23  II  18.32  —  3.52 

23  21  47.12  4-  0.08 
II  2|  10.01  —  0.42 

23  33  40.94  ;—  0.02 
23  36  14.50  —  2.90 

23  43  21.77  -  3.68 
23  54  32.10  —  2.40 
23  56  40.80  i—  2.49 
23  56  41.76  I  -  2.49 
o  6  57.80  4-  0.02 

I 


12  48    7.95 

—  0.72 

12  48    15.91 

+  0.70 

0  53  30.50 

+63.11 

I     4  24.02 

—  4.08 

I   14  10.18 

—  1.28 

»  45  34.89 

-  4.29 

I  45  35-01 

—  4.29 

I   50  22.43 

—  4.90 

2    o  11.69 

2  4  50.14 
2    13   25.17 

2  42  46.47 
2    50   50.69 

2  52   47.18 

3  12  35.57 
3  14  35.58 
3  32  45.34 
3  35  25.76 

3  35  26.09 
3  40  15.69 
3  46  29.69 
3  52  22.05 

15  56     3.23 


-  5.58 
I—  4.26 

•  • 

-  12.62 

-  4.86 

-13.25 

•  ■ 

j-  4.24 

!-  4.24 
-  4.23 

!-  4.23 
i—  0.02 

'—  0.02 

4-0.08 

+  16.17 


APPARE.NT 

NORTH-POLAR 

DISTAN'CE. 


m 

9  « 
I] 

^! 


62  52  37.3  4.  I 

112  59  47.4 

113  32  22.4 

51  19  46.4  —  0 
115  22  37.7  I  . 

87  7  42.2  4-  I 
40  3  35.7  +n 
79  40  59.9  ,+  0 

102  55  25.2  4-  I 

I 

109  42  45.3 
75  i6  57.2  4-  2, 

103  23  II. 9  ,4-16. 
102  35  44.4  +17 

I02  35  44.7  +17. 


102  22 

84  17 

339  59 

85  2 
45  40 

T03  I 
19  8 
19  18 
19  18 
75  29 


48.0 
22.5 
56.1 

0.7 
46.6 

24.5 
25.1 

52.0 

19.5 
32.2 


'+17. 
+  I. 

f  3- 

4-  J. 

4-18. 
+42. 

+4J. 
+4«. 
+  0. 


38  39  3.8  :+39-< 

38  39  4.1  +w.< 

354  4  30.3  +43.< 

354  4  12.5  +  3.' 

So  30  10.9 

59  13  lO.o  4-34-^ 

I  20  7.6  -f-  H 

79  47  25.2  +27.* 

79  47  22.1  +27.6 

43  29  44.1  +36-4 

32  9  9.2  +37.7 

131  26  37.9  4-13.1 
78  30  31.0 

10  14  22.5  +35'' 

68  56  14.7  +27-3 

10  10  46.6  4-14*7 

69  42  35.0  -  i'H 
133  32  ii.S  4-II.9 
130  40  29.8  -I-I3** 
130  44  43.6  +13-I 

130  44  51-8  +13.* 

66  16  12.8  +0.1 

58  28  35.2  -  o.i 

103  51  17.9  +  !•• 

353  18  30.9  +•*■* 


/'or  summary  of  the  ehmcnts  of  reduction  see  fnige  3. 


No.    Parallax. 


Semi-diam. 


Defective 
Illumination. 


*• 


39.  One  bisection. 
32.  Three'biscctions. 
I,  6,  II.  Four  bisections. 
30.  Five  bisections. 


ZK.NITH-POINT  CORR. 

No.    I  to  II       4-      55.67 
No.  12  to  50      4-       55.40 


2 

3 
6 

II 

30 

38 


—  7-9 

—  8.0 

-  6.5 

—  II. 6 
—26  51.6 

—  0.1 


+   16  17.5 
-  16  17.5 


-   15 


13.2 

2.8 


SulB. 


4-  16   9** 

-  i6t$.S 

-  14.1 

-  41  5« 

-  0 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


93 


'      1 

iTB 

• 

ND 

£■ 

s'r. 

.J        _ 

1  Num 

i77. 

c.  14 

.    I  1 

E. 

2 

y 

3 

y 

4 

5 

OBJECT. 


CORRECTIONS. 


B.  A.  C.  1287 
Tauri  (r.) 
Tauri 

Weisse  340  . 
Lalande  8437 


F. 


.   6  Melpomene 

7  Weisse  632 

I    8  Weisse  737 

91  Weisse  817 

,  10  6  Ophiuchi 


11    r    Herculis 


:  12   a  Scorpii    . 

15     13  Sun  I.N. 

I  14  '  Sjn  II,  S. 

,  15  .  A  Lyrae. 

16   p  LyrsB.     . 


^  Aquilu^ 

a  Aquilae 

a  Cygni 

V  Cygni 


Venus  I,  S. 
Venus,  N. 
Cvgni 

Weisse  1261 
Weisse  49 


1*7 
-18 

119 

:20 

21 
22 
23 
24 

26  I    Piscium . 

27  B.A.C.8245 

28  u   Piscium  . 
29!      Weisse  XI14 
30'      B.A.C.5 

31  -      Lament  18 

32  I      Weisse  (2)  296 

33  Lalande  512 

34  I      B.  A.C.  123. 

35  B.A.C.  1361 


1361  B.  A.C,  136* 

!37'*9  Ceti  .     . 

;  38 1  e  Piscium  • 

39 '  Polaris  . 

40|9>  Ceti  .     . 
I 

41 1  9  Piscium  . 

43  B.  A.  C.  495 
1 43 .  a  A.  C.  508' 

44  I  Moon  S. 
4SJ  B.A.C.609 


E.  17    46  /3  Librae 

47i/<*  Bootis  . 
48 ;  a  Serpentis 
49 1  e  Serpentis 
50 1/7  Herculis  (r.) 


^Barom.  TbiV. 


\  ! 


in. 
30.30 
30.91 
30.17 
30.15 
30.15 
30.15 
30.11 
30.10 
30.09 
30.47 


^  j       MEAN 
8   '  THREAD. 


■| 


Inst. 


I   m.     s.     <        s. 
9  I     6  29.64  ,+  0.35 


18 
23 


38.36 
2.18 


I 


9 
9 

9 
9 
9 
9 
9 

9 
7 

9  I 
9 
9  ! 

9  I 

5 

9  I  45  20.44  -  0.33 

9  j  37  45.81  1+  0.41 

9     53     7.30  +  0.29 


26  15.59 
31   14.98! 

35     9-^7, 

39  31 -39  I 
8  28.01  . 

I 

16  34.03  , 

I  22  26.76  ' 

I  32  46.33 
35     8.68 

,  33  17.89 


0.41 
0.41 

0.41 
0.41 
0.41 
0.41 
0.54 

0.39 
0.90 

0.82 

0.82 

0.21 


46    4.33  +  o.oo 
o  18.62 .—  0.26 


9  I  57  46.42  -  0.73 


9  8  14.93  -+-  004 

9  I  33.24  —  0.68 

9  5  39.26  ,—  0.66 

I 

9  I  34  12.44  -  0.44 
7  36  45-35  !+  0-28 
9  I  53  34.88  -  0.42 
5  I  56  6.60  —  0.56 
9   3  0.36J-  0.55 

9  6  57.26'—  0.54 
9  I  12  47.66  |—  0.03 
9  j   19  41.22   —  0.49 

9  I  25  59.901+  0.58 
5      28  18.26  —   1.06 

5  28  18.39  —  1.06 

6  38  0.89  —  0.77 
9  57  9.16 .—  0.41 
5  14  6.281  +  35.29 

9   f8  28.42  —   0.63 

I 

9  25  29.81  |—  0.30 
5  I  33  >3.28.—  0.28 

7  34  44.30'+  o-8o 


9  I  53  26. 8j  —  0.36 


9 
9 
5 

9 


10  57.97  —  0-50 
20  23.42  +  O.II 
38  46.79i-  0.31 
45  15.37  -  0.33 


Clock. 


s. 
—  31-02 


-  3 1 .  02 

-  31.02 

-  31 .01 

-  31.01 

-  31.01 

-  31.01 

-  31.11 

-  3».I2 

-  31.13 

-  3>.i'-' 

-  3«- 12 

-  31.07 

-  31.16 

-  31.13 

-  31.05 

-  31.18 

-  31.21 

-  3»-i3 

-  3i.ib 

-  3'. 18 

-  31.18 

-  31.08 

-  3>.i7 

-  31.16 

-  3».i7 

-  31-17 

-  31.17 

-  31.17 

-  31.17 

-  31.17 

-  31-17 

-  3117 

-  31.27 

-  31.17 

-  31-17 

-  3119 

-  31.14 

-  31-16 

-  3116 


-  31-16 

-  31.49 

-  31.40 

-  31.58 

-  31.61 


ZENITH  DIST. 

SOUTH, 
FROM  CIRCLES. 


CORRECTIONS, 


Instrument.  I  Refraction. 


n 


II 


+ 
+ 


350  43  46.48 
156  21  44.92 

23  27  45.70 
36  35  43.75 
36  41  50.50 

36  21  48.95 
36  29  SI.fK) 
36  29  51.60 
36  23  49.18 
42  9  54.05 

352  II  49-45 
64  55  44.72 

61  49  51. 3S 

62  21  53-5S 

o  9  57-55 

5  35  51.45 
25  7  54-10 
30  15  52.50 

353  57  46.25 
358  7  50.75 


58  10  0.45  + 
58  10  0.45  + 
9  5  50.88  + 
51  15  50.25  -h 
49  57  49-52  -h 

33  49  48.90  + 
354  31  47.35  + 
32  37  51.18  + 
42  31  51.40  + 
41  41  48.65  -f- 

40  39  50.95  + 
7  57  48.82  + 

37  33  51.12  -h 

345  41  49  90  + 

74  25  53.10  -h 

74  25  5310  + 
57  27  47-40  + 
31  33  44.82  4- 

310  9  53.75  + 


3  57  74 
5  6.74 

5  22.23 

4  27.39 
4  47.76 


4 

3 
6 

4 
5 


53-40  -h 

2.35  + 
34.26  -h 

16.36  -h 

35.46  :+ 


9-9 
26.6 

26.6 

45-4 
45-6 

45-0 
45.2 
45.3 
45.1 
54.6 


+  5  50.90  —  8.1 

+  5  19.20  -H  2  8.0 

h  4  43-44  t-  1   50.9 

+  5  1300  4-  I   53.5 

+  3  25.62  -h  0.2 


4 
4 
4 

5 
3 

4 
4 
3 
4 

4 


24.45 
20.67 

23.24 

8.76 

47.75 

34.97 
7  94 
52.42 
34.81 
56.47 


+ 
-I- 


5  12.38 

2  45.25 
.18.67 

14.87 
1.78 


/ 
5 
3 
3 
3 


15.62 

4.72 

6.75 
16.80 

53-33 


-f 


+  3 


3  59  21  4- 

3  44.55  + 

5  12.48  -h 

5  0.95  - 

47  37  50.08  ■+-  3  29.4^  i  + 


24  5  50.20  + 

22  47  44.78  4- 
340  49  50.42  4- 

23  55  45.92  4- 
27  5  51.62  4- 

47  43  51.83  4- 

o  59  44.15  + 

31  59  46.38  + 

33  57  52.80  4- 

162  47  48.58  4- 


4  1378 
4  58.76 
3  12.13 

3  25.01 

4  59-75 


4 
5 
4 
4 
4 


39.22 
46 .  84 
44 .  66 
28.12 
4.36 


4-    I 

4- 
4- 


5-9 
27.7 

34.3 
6.1 

1.8 

34-1 

34.1 

9.4 

13-7 
10.4 

3Q.8 

5.6 

38.0 

54-4 
52  8 

51.0 

8.4 
45.6 

15.0 
30.4 

30.4 
32.8 

36.5 
9.9 
50 

26.6 
25.0 
20.5 
26.4 

30.4 

6.4 
I.I 

37.7 
40.6 

18.5 


M 

M 

3     . 

9     . 

i§ 

8§ 

APPARENT 

APPARE.VT 

11 

RIC 

.HT 

1 

NORTH-POLAR 

ASCENSION. 

1 

2  0 

DISTANCE. 

vt  0 

h.  m. 

s. 

( 

s. 

S^ 

0          9           fi 

tt 

4     5 

58.97 

— 

6.63 

41  53  55.5 

+  23.5, 

•           • 

•               • 

•              • 

74  39  56.1 

4-  0.7' 

•           • 

•               • 

•              • 

74  39  55.8 

4-  0.4 

4  18 

6.93 

— 

4.83 

87  47  17.7 

+  17.4, 

4  22 

30.75 

— 

4.84 

87  53  45.1 

4-17.0 

4  25 

44.17 

•              ■ 

87  33  48.6 

:-    5.11 

4  30  43- 56 

— 

4.86 

87  40    0.4 

+  16.3 

4  34 

38.25 

— 

4.86 

87  43  32.4 

!4-l6.o| 

4  38  59-97 

— 

4.87 

87  35  11.8 

,  +  15.6 

16     7 

56.35 

4- 

O.OI 

93  22  45.3 

-  3.' 

1 

16  16 

3.30 

4- 

0.38 

43  23  54.5 

1 
-   1.7 

16  21 

54.74 

— 

O.OI 

116    9  33.1 

-   4.4' 

17  32 

14.39 

4-61. 17 

113     2  46.9 

•    .  I 

17  34 

36.74 

^ 

61. i3 

113  35  21.3 

•       •    ■ 

18  32 

46.97 

— 

0.03 

51   19  44.6 

—    2.2 

18  45 

33.29 

4- 

0.07 

56  46  43.0 

4-   0.2 

18  59  47.23 

4- 

O.II 

76  19     3.7 

,+    1.6 

19  44 

48.98 

— 

0.04 

81  27  1 1.2 

-   0.3! 

20  37 

15.09 

4- 

0.09 

45     9  Jfo.i 

'-   0.5I 

20  52 

36.46 

4- 

0.12 

49  17  57.9 

1+  0.4 

20  57 

14.56 

4- 

0.94 

109  22  30.7 

•        ■ 

•           ■ 

•                • 

•     • 

109  22     3.7 

■        • 

21     7  43-84 

0.00 

60  16  13.9 

-    1.3' 

23     I 

1.38 

— 

3.47 

102  28    0.0 

4-16.8 

23     5 

7.42 

— 

3.47 

loi  10  17.6 

+  17.5; 

23  33 

40.83 

— 

0.12 

85    2    2.3 

4-  2.3 

23  36 

M.46 

— 

2.88 

45  40  48.2 

4-36.9 

23  53 

3.29 

— 

O.OI 

83  48  3Q.O 

4-    1.8 

23  55 

34.87 

— 

3.64 

93  42  21.9 

4-22.3 

0    2 

28.64 

— 

3.68 

92  54    4.4 

4-22.8 

0    6 

25.55 

— 

3.69 

91  54  18.8 

'4-23.2 

0  12 

16.46 

— 

3.51 

59    9  23.1 

+34.3: 

0  19 

9.56 

— 

3.74 

88  44     4.7 

+  24.7. 

0  25 

29.29 

— 

3.57 

36  51   12.9 

4-40.0; 

0  27 

46.03 

— 

4.07 

125  39  38.0 

4-12.6; 

0  27 

46.16 

— 

4.07 

125  39  43.9 

4-12.6 

0  37 

28.95 

4- 

0.16 

108  39  26.0 

4-   1.3 

0  56 

37.58 

— 

0.01 

82  45  55.0 

+   1.5 

1   14 

10.40 

— 

0.37 

I  20    6.0 

+  0.5; 

I   17 

56.62 

4- 

0.02 

98  48  45.8 

-h  2.0 

I  24 

58.35 

4- 

0.06 

75  16  51.8 

4-   2.4 

I  32 

41.84 

— 

4.23 

73  59  29.7 

4-29.6 

I  34 

13.94 

— 

5.04 

31  59     3-3 

+  39.4 

■            ■ 

■               • 

•              ■ 

75     5  58.5 

•        • 

I   52 

55.32 

— 

4.34 

78  17  43.0 

4-27.8, 

15  10 

25-95 

— 

0.03 

93  55  58.7 

4-  1.8 

15   19 

52.01 

— 

0. 16 

52  11   53.3 

4-  0.6 

15  33 

14.96 

4- 

0.09 

83  11   29.9 

-f  0.9 

15  44 

43.52 

4- 

0.08 

85     9  22.7 

4-    1.8. 

•           • 

.        • 

•            • 

68  14  46.8 

—  18.0 

/'"or  summary  of  the  cUnunts  of  reduction  see  ptige  3. 


No.    Parallax.     Scmi-diani. 


10, 12.  One  bisection. 
44.  Four  bisections. 
39.  Five  bisections. 


No.  I  to  9 
No.  10  to  23 
No.  24  to  45 
No.  46  to  50 


13 

— 

7.9 

4- 

16 

14 

— 

8.0 

— 

16 

T  CORK. 

21 
22 

^■^ 

II. 7 
II. 7 

4- 

+  55  ."40 

44 

—  22 

28.0 

•^ 

15 

4-  52.61 

4-  55.00 

+  55.80 

17.2 

17.2 
13.7 
13.7 

13.0 


Defective 
Illumination. 


Sum. 


It 


—       0.4 


4-   16    9.3   ! 

—  16  25.2   I 

-  25.4   I 

'4-        1.6  : 
-  37  41.0 


94 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


DATE 
AND 

obs'r. 


1877. 

Dec.  17 
E. 


18 


F.  19 


B 


OBJECT. 


i  T3 

I    CIS 

1> 


I 

!  2 
3 
4 
5 

6 

7 
8 

9 
i  10 

I 
I 

;  II 
12 

13 
M 
15 


^  Herculis. 
B.  A.C.  5664 
B.  A.C.  5731 
Sun  I,  S. . 
Sun  II,  N.    . 

6    Ursae  Minoris 
a    Lyra; 
^    Draconis 
(]    Aquilx   . 
B.  A,  C,  6690 


y 

a 
a 
a 


B.  A.  C.  6734 
Aquilsc   . 
Aquilx    . 
Cygni  (r.)     . 
Cygni      .      . 


ii6 

:  17   ' 

!  18' 
.19 
;  20  }' 


21 

22 

,23 

24  C 

25  rf 


a 


Venus  I,  S.  . 
Cassiopeae    . 
B.  A.  C.  777. 
Lalaiide  4803 
Ceti   .     .     . 

B.  A.C.  872. 
Ursae  Min.,  s.  p 
Ceti   . 
Arictis    . 
Persei  (r  )    . 


26  6 

27  V 

28  // 


29 
30 

31 
32 
33 
34 
35 


C 
a 


t 

7 


Persei 

Tauri  (k.)    .. 

Tauri 

Urssp.  Min.,  s.  p 

Tauri 

Moon  I,  N.  . 
Aurig'^   . 
Orionis  . 
Eridani  . 
Tauri 


'  36  Weisse  340  . 

37  e    Tauri       .      . 

38  Lalandc  8437 

39  Lalande  8?24"2 

40  Weisse  777  . 


41 
42 

43 
44 

45 

46 

47 
48 

49 
!50 


.3 


'I 
(J 


Wtisse  936  . 
LalanJe  9270 
Lnlande  9400 
Weisse  1223 
Ursaj  Min.,  s.  p 

Orionis  . 
Orionis  . 
Moon  I,  N. 
Orionis  . 
Ursac  Min.,  s.  p 


9 
4 
9 
9 

4 
9 
9 
9 
9 

9 
9 
9 


CORRECTIONS. 


MEAN 
THREAD. 


Inst.        Clock. 


m. 


s. 


s. 


s. 


38  11.61  4-  0.03  —  31.51 

56  7.61  -H  0.02  —  31.51 

46  4.56  -  0.65  —  31.50 

48  27.12  -  0.65  -  31.50 

11  34.82  +11.27  -  31.50 
33  18.33  -h  0.15  -  31.44 

12  58.01  +  1.23  —  31. ^g 
19  51.93  -  0.34  —  31.57 
26  18.49  —  0.03  —  31.49 

33  39.40  +  0.41  -  31.40 

40  58.51   -  0.26  _  31.49 

45  20.81  —  0.28  —  31.47 


9 
9 
9 
9 
9 

9 
9 
9 
9 


9  22.01 

19  34  43 

27     0-39 
29  56.63 

37  3«-99 

43  21.23 

51   3^>.83 

56  27.49 

8  26.57 


-  0.59 
+   1. 12 

+   1.64 

-  0.34 

-  0.38 

-  0.08 

-  2.84 

-  0.37 

-  0.16 


31.48 

31-44 
31.44 

31.45 
31.45 

31.45 
31.46 

31.49 

31.43 


5 
9 
9 
9 
9 

5 

9 
2 

7 
6 

9 
9 
7 
9 
5 

9 
9 
9 
9 

5 


48  57.48 
29  28.88 


-  3.58 

—  0.22 


30      9.55    —    0.08 

49  36.50  -+-  o.oi 

9  14.32  —  0.50 

52  54.20—  0.58 

i3  24.56  —  0.21 


18  38.70 

22  3 . 09 

23  2.74 
35  12.74 
37  16.50 

45  1.31 
50  24.37 
54  18.30 
56  39  63 
58  59.17 

9  14.36 
30  35.18 
35  3.30 
49  7.76 
II   58.02 


0.38 
o.  16 
0.38 
0.40 

0.39 

0.39 
0.38 

0.36 

0.38 

5.85 

0.51 
0.42 
0.04 
0.32 
12.83 


31.48 
31.59 

31.50 
31.45 
31.50 
31.62 
31.47 

31.53 
31.49 

31.53 
31.53 
31-53 

31.53 
3».54 
3^.54 
31.54 
31.54 

31.52 
31.52 

3«.55 
31.54 

31.55 


«e 

« 

CORRECTIONS. 

i§ 

0    ■ 

ZENITH  DIST. 
SOUTH, 

APPARENT 
RIGHT 

5'^ 

APPARENT          C  •: 

NORTH-POLAR     —  | 

FROM  CIRCLES.  , 

In 

0          f              f ' 

strument. 

Refraction. 

f       It 

ASCENSION. 

is 

DISTANCE. 

2^ 

/       i< 

h.  m.     s. 

s. 

0         >             r/ 

17     3  47.32  + 

4   19.05 

+ 

18.5 

•     .     •     • 

.             a 

68  14  46.1    -18 

6  59  49.35  + 

4  23.86 

4- 

7.4 

16  37  40.13 

— 

1.22 

58  10  41.8    -17 

7  41  50.90  -+- 

5  23.55 

4- 

8.2 

16  55  36.12 

— 

1. 18 

58  53  43.8    -15 

62  29  49.88  -h 

3  38.50 

4- 

I  54.7 

17  45  32.41 

4-70.28  1 

113  41  44.3 

61  57  49.38  -H 

3     5.13 

4- 

I    52.0 

17  47  52.97 

~" 

70.28 

113     9     7.7 

312  14     .      . 

•           •           • 

■             • 

18  II   14.59 

— 

0.22 

.      •  '   ■      . 

0    9  47.18  + 

3  38.02 

4- 

0.2 

18  32  46.98 

— 

0.03 

51   19  46.6   —  1. 

3?i   23  51.00  -h 

3  30.17  ;- 

32.6 

19  12  27.75 

4- 

0.05 

22  33    9.8   —  0. 

35  55  51. i8  -h 

4  47.28  4- 

43-5 

iq  19  20.10 

4- 

0.15 

87     7  43-2    4-  2. 

II      7  52.02   -H 

3  20.74 

4- 

II. 8 

19  25  46.97 

— 

1.30 

62  17  45.8    4-  6. 

34S  53  47.75  + 

3  38.99  - 

II. 7 

19  33     8.32 

4- 

0.26 

40     3  36.2    +  9. 

28  29  50.35    4- 

4  17.51  :+ 

32.6 

19  40  26.76 

4- 

0.03 

79  41     1.7    4-  I. 

30  15  47.32  + 

4  29.79  j-*- 

35.0 

19  44  49.04 

4- 

0.02 

81  27  13.3    4-  I. 

185  51  48.32    + 

5  16.71  -h 

6.2 

.      •      •      * 

•              • 

45     9  10. 0   —  I. 

353  57  51.05  + 

5   6.15 

^ 

6.2 

•      .      .      • 

•              • 

45     9  12.2    1-  I. 

57     7  49-88  -h 

4  12.46 

4- 

I  32.8 

21     8  49.94 

4- 

0.97 

108  19  56.3 

331   57  51.28  -h 

4  50.26 

— 

32.2 

2  19    4. II 

4- 

0.27 

23     8  30.5   -  0. 

326  31  48.80  -h 

5  10.34 

— 

40.0 

2  26  30.59 

— 

8.08 

17  42  40.3   4-38.< 

32  29  48.25   -¥- 

4  51.33 

4- 

38.8 

2  29  24.84 

— 

4.49 

83  41  39.6   +24. 

36     5  52.15.-I- 

3  40.58 

4- 

44.3 

2  37     0.16 

— 

O.OI 

87  16  38.2   4-  I. 

12     3  49.38   + 

3  59.60 

4- 

13.0 

2  42  49.70 

— 

4.92 

63  14  23.2   +2q. 

293  29  50.35   + 

5      2.2! 

— 

2    18. 1 

14    51      2.53 

4- 

0.30 

344  38  55.7   +  3. 

35   II  45. »8  4. 

4  27.21 

4- 

42.9 

2  55  55.66 

4- 

0.04 

86  23  16.5    4-  0.1 

18   13  48.35   -H 

3  50.02 

4- 

20.0 

3     7  54.94 

— 

0.04 

69  24  19.6   4-  0.< 

188  25  47.00  -H 

4  25.91 

4- 

9.1 

•      .      .     • 

■           • 

42  35  59.2   -  1. 

351   25  49.92   + 

3  57.99 

— 

9.1 

•     .      .     . 

■           • 

42  36    0.0  —  0. 

164  45  46.10  -t- 

4  39.57 

— 

16.4 

•      •     .     • 

•            « 

66  16  II. 9  -  0.1 

15     5  47.42  + 

3  48.62 

4- 

16.4 

•     •     •     . 

■           . 

66  16  13.6   4-  I. 

297     I  49.28  + 

3  39.41 

— 

I    58.1 

15  48  22.42 

4- 

0.20 

348     9  51.8   4-  i.i 

22   34      .       . 

•            •           • 

•              ■ 

4  28  57* 16 

4- 

0.08 

"  55  49.58  + 

4  34.19 

4- 

12.4 

4  29  37.97 

4-74.16 

63     6  57.9 

5  49  48.92  -h 

5  17.15 

4- 

6.3 

4  49     5.00 

— 

o.oS 

57     I  33.6  +  o.( 

47     8     .      . 

.      •      . 

•              • 

5     8  42.30 

— 

0.02 

52  39  53.88  + 

3  44.82 

4- 

I    18.5 

3  52  22.10 

4- 

0.13 

103  51  18.4  +  o.( 

23  27  5».70  4- 

5  18.67 

4- 

26.1 

4  12  52.82 

.— 

0.04 

74  39  57.7   +  2.1 

36  35  50.48  -+- 

4  23.14 

4- 

44.6 

4  18    6.79 

^ 

4.85 

87  47  19.4   4-16.1 

19  53  52.25  -h 

4  46.03 

4- 

21.8 

4  21  31.40 

— 

0.03 

71     5  21.3   +  2.! 

36  41   56.60  -f- 

4  44-42 

4- 

44.8 

4  22  30.83 

— 

4.86 

87  53  47.1    4-16. 

38     3  46.55  + 

5  30.10 

+ 

47.2 

4  34  40.81 

— 

4.86 

89  16  25.0  4-15.. 

37  55  52.50  + 

4  20.83 

4- 

46.9 

4  36  44.58 

— 

4.86 

89     7  21.4   +15. 

37  51  54.60  + 

4  35.70 

4- 

46.8 

4  44  29.39 

— 

4.88 

89    3  38.3   +14. 

36  57  56.82  -h 

3  56.85 

4- 

45.3 

4  49  52.45 

— 

4.91 

88    9    0.2   4-14. 

35  41  48. 02   -H 

4  50.79 

4- 

43.3 

4  53  46.40 

^^m 

4.95 

86  53  43.3   4-13. 

36  57  45.90  -h 

2  50.71 

4- 

45.3 

4  56     7.71 

— 

4.92 

88     7  43.1    +13. 

301     5  45.70  + 

3  28.16 

— 

I  39.2 

16  58  21.78 

— 

0.09 

352  13  55.9   +  '• 

47     7  53.60  + 

5  13.73 

4- 

1    5.0 

5     8  42.31 

— 

0.02 

98  20  33.5    4-  2. 

40     5  49.88  + 

3  44.01 

4- 

50.8 

5  30    3.22 

___ 

0.02 

91   16  45.9   4-  0. 

11      1  51.38   4- 

3  26.16 

4- 

II. 3 

5  34  31.71 

4-75.82 

62  II  50.5 

31   25  50.70  -H 

4     7.53 

4- 

36.9 

5  48  35.89 

— 

0.03 

82  36  56.3    +  I. 

305  27  54.95   + 

3  35.71 

~~ 

I  24.2 

18  11  13.64 

""" 

0.96 

356  .36  27.7 

4-  «. 

No.  I  Barom. ' 


At.        Ex.    ; 
Ther.    Ther. 


/u'f  summary  of  the  elements  of  induction  see  page  3. 


Defective 


No.   Parallax.     Semi-diam,  [  fii..^;„«»;^„ 
I  Illumination. 


5 
16 

17 
31 
34 
46 


in. 

30.48 
30.50 
30.52 
30.52 
30.28 
30.26 


47.2 
46.5 

41.5 
41.2 

44.2 
41.8 


45.5 
44.5 
39  o 
38.8 

41.4 
33.6 


ZEN  IT  II -POINT  CORR. 


31,  45,  48.  Three  bisections. 
II,  13,  16.  Four  bisections. 
50.  Five  bisections. 


No.  I  to  16  4- 
No.  17  to  32  -t- 
No.  34  to  50     4- 


u 


55.80 
56.42 
56.01 


4 

5 
16 

31 

48 


'f 


I 


—  II 


8.0 

7.9  : 

12.0  ! 

II   52.8  I 
6.1 


+ 

4- 


, 

• 

16   18.3  ; 

16  18.3  ' 

13.8  i 

15   50.9 

■ 

16     2.6 

• 

tt 


Sum. 


II 


—  16  26.J 
4-  16  10.^ 

-  25  J 

4-  3  58.J 

4-  4  56.^ 


I 
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■ 

1 

■'   i« 

2  j: 

CORRECTIONS.       | 

CORRECTIONS. 

2g 

Sg 

'  1 

OBJECT. 

Threads. 

MEAN 

THREAD. 

1    Inst. 

Clock, 
s. 

ZENITH  niST.  ' 

SOUTH,             --     - 

"''"  ^"'^■'•'=^- Instrument.'Refraction. 

APPARENT 
RIGHT 
ASCENSION. 

Miscellan 
Correcti< 

APPARENT 

NORTH-POLAR 

DISTANCE. 

Miscellan 
Correcti< 

-.    1 

m.     s.             s. 

0          r          II                    i           »f          *          i            it 

1                                   1 

h.  m.     s. 

s. 

e          f         1, 

II 

19      I 

Fides      .     .     . 

I 

17  53.88  —  0.02 

-  31.55 

9  49  55.10  -h   5  51.60    -H        10.5 

6  17  22.31 

1       .      . 

61       2    18.4 

—  1.2 

3 

51  Cephei    .     .     . 

5 

43  35-38+14.73 

-  31.56 

311   35   50.90,-*-  4  39.25    -   I     7.6 

6  43  18.55 

—  0.63 

2   46      3.8 

—    I.O 

3 

e    Canis  Majoris  . 

9 

54  24.03  i—   0.80 

-  31.51 

67  35  53.78  +  3  35.95  1+  2  25.6 

6  53  51.67 

—    O.IO 

118   48    16.5 

-  0.4 

1    4 

6   Canis  Majoris  . 

9 

4     0.07   —   0.76 

-  31.67 

64  59  52.30  -1-  3  32.50    +   2     9.0 

7     3  27.75 

-h  0.06 

116    If    55.0 

+  3.1 

30     s 

a    Lyrae.     .     .     . 
^   Arietis    .     .     . 

9 
9 

33  19.44  —  o.oi 
48  38.01  —  0.43 

0  10     .      .         ...   1           .      . 

31   1    6 

-  32.46 

18  36 , 

I  47  55.13 

1 

-h  0.03 

7 

4    Arietis    .     .     . 

9 

0  51.80  —  0.38 

~  32.48 

15  56 .      . 

2    0  18.97 

+   0.04 

8 

5»  Ccii  .     .     .     . 

i9 

7    6.41  —  0.68 

-  32.52 

30  32 .      . 

2    6  33.28 

+   0.15 

1    . . 

,    9 

/   Ceti  .     .     .     . 

9 

37  33.43  -  0.99 

-  32.34 

36    6 1           .      . 

2  37     O.ll 

0.00 

l|o 

a   Ceti   .     .     .     . 

9 

56  28.92  —  0.97 

-  32.38 

35  12     .      .  '       ... 

2  55  55.62 

+  0.06 

.    «  .        .        * 

11 

C  Arietis    .     .      . 

1 

:  9 

8  27.88  —  0.55 

-  32.41 

18  14 ' 

3     7  55.00 

.+  0.08 

■12 

a    Persei     .     . 

9 

16  10.97,-1-  0.44 

-  32.38 

349  24     

3  15  38.97 

+   0.02 

I13 

>«  Ursas  Min.,  s  p. 

9 

21  31.03  —  4.26 

—  32.44 

291     8     .      .  '       .      .      .   ,           .      . 

15  20  54.33 

—   0.27 

,  u 

d   Persei     .     .     . 

9 

34  48.74    t-  0.38 

-  32  50 

351  26     .      .  i       ...              .      . 

3  34  16.68 

+  0.23 

'15 

V   Tauri      .     .     . 

9 

40  48.47  —  0.36 

-  32.40 

15     6 .      . 

3  40  15.67 

—  0.03 

16 

C   Persei     .     .     . 

9 

47    2.24  ,—  0.22 

-  32.30 

7  18     .      .         ...              .      . 

3  46  29.69 

—  O.OI 

17 

y«  Eridani  .     .     . 

9 

52  55.62  —  I. II 

.-  32.54 

52  40     .      .         .... 

3  52  22.07 

-h   0.13 

1       .   . 

18 

y  Tauri      .     .     . 

9 

13  25.91  —  0.68 

-  32.34 

23  28 .      . 

4  12  52.90 

-f-   0.03 

19 

e    Tauri       .     .     . 

9 

22    4.33  -  0.47 

-  32.39 

19  54 

4  21  31.42 

—   0.04 

Barom. 


At.       Ex. 
Thcr.   Thcr. 


JFor  snmntary'  of  the  eh m cuts  of  reduction  see  pa^j^e  3. 


in. 
30.27     41.8  ,  37.8 


I 


I 


No.    Parallax.  .  Scmi-diam.  i 

I 


Defective 
Illumination. 


II 


II 


1.  One  bisection. 

2.  Five  bisections. 


ZENITH-POINT  CORR. 

No,  1  to  4     -t-  56.01 


n 


Sum. 


Of  II 


OBSERVATIONS 


WITH   THE 


ERIDIAN   TRANSIT   INSTRUMENT 


i8ti. 


13 77  A 


97 


OBSERVATIONS 


WITH   THE 


MERIDIAN    TRANSIT    INSTRUMENT. 


Si 
o    . 

c  > 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I     Q 


1877. 

Jan.  5 

Y. 


24 


OBJECT. 


u 


7 
a 


Piscium 
Pegasi  . 
Andromedse 
B.  A.  C.  83 
48  Piscium 


52  Piscium 
C     Cassiopesc 
55  Piscium 

B.  A.  C.  224 
21  Ceti 

25  Ceti 

Polaris  . 
44  Ceti 
109  Piscium 
(i    Arietis  . 

r     Piscium 
a     Arietis  . 
Neptune 
C    Cassiopeae 
^    Ceti 


V     Cassiopeae 
B.  A.  C.  274 
Polaris  . 
Weisse  8g  . 
Weisse  144 

•+5'58'     . 
B.  A.  C.  424. 
103  Piscium 
107  Piscium 
o     Piscium 


o 


f' 


Arietis  . 
Piscium 
Weisse  1040 
Neptune     . 
Ceti  . 


y     Ceti 
^    Fornacis 
p«   Arietis  . 
a    Ceti 

*+9'  30'     . 

B.  A.  C.  1010 

15  Eridani 
Lacaille  11 14 
B.  A.  C.  1 105 

o     Persei   . 


4> 

E 

3 

Z 


I 
2 

3 
4 

5 

6 

7 

8 

9 
10 

II 
12 

13 
M 
15 


21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 
33 
34 

35 


41 
42 

43 
44 
45 


I.    ,11.    III.  I IV.    V.  'VI.  VII., VIII  IX.    X.    XI. 


4.5I  6 
58.41  o 
54.1  56 
'i9.5'2i 

53.f>55 

I 

12.5114 

58.9    I 
30.^,32 

'3^.4  37 

iO. )  II 


54. 636 
57.0  2 
56.7158 
17.018 
55.2156 


16  46.848 

17  18.520 

18  51.953 

19  56.6  59 

20  26.6128 


43.2  45 

29.931 
53059 

54  8s6 
14.4  15 


28.1  29 

39.741 
51.052 

56.657 

52.5  S4 
44.0  15 
45.4  |6 

46.2  17 

31.933 


36  55.256 

37  53.054 

38  52.954 

39  50.9  52 

40  21.2  22 


32.S34 

54.255 
23.725 
34.936 
3i.o'32 

I 


I    8.5,20.622.0123.8,25.5  27. 038. 941. 443. 0| 

0  2. 6' 15.0  16.6  1 8. 4  20. 021. 6  33. 6  36. 4  37. 9 
0^59.0  13.9  15. 7I 17. 7  19.721.636.639.641.7 
926. 1 1 45. 9148. 2'50. 9  53.7  56.0  1 5. 7:19.6  22.6 

1  57.9  10.3  II. 8|  13. 5  15.5  16. ^  29.331.833.6 

I  I         , 

I  16.829.331.0132.834.536.1  48.6  51.4  530 
4  5.6125.727.930.7,33.636.155.9  0.2  3.0 
535.248.049.6151.353.054.6  7.5  10.2  11.8 
940.8  54.2  56.1 57.959.7    1.6  15.0  18. 1  19.8 


8  14. 6126. 528.0 


29. 731. 332. 845. 047. 74Q. 2 


058.6I10.6  12.1  13.8  15.4  1 7. 028. 9  3 1. 5  33.1 
052.0-  .  .     .......     .  .    19. 018. 017.0 

2  0.9I12. 7  14.4  16.1  17.8  19. 3  31. 1  33.735.4 
821.233.835.7137.339.240.853.256.057.7 
7  59.4ii2.l  13. 615. 5  «7. 1,13.731.534. 236.0 

450.5    2.7    4.2    5.8    7.5    8.920.723.525.0 

222. 6I35. 637. 3I39. 1 40.942.5 55.758.4  q.i 

155.8    7.9   9   H  .   .    12.614.126.429.130.7 

o  2. 9I23. 325. 428. 231. 033. 854. 357. 7  0.2 
230. 843. 645. 2I46. 948. 650. 1    2.7    5.6    7.2 


749.5' 


8.3  10.51 1 3. 4  16.0  1 8. 3  36. 9 41. 043. 3 
233.8  45.747.048.8  50.652.2    4.1    6.6   8.4 

050.0  .  .     .  .  I 16.0   5.014.0 

3*58.8  10.0  1 1. 6  13.2  14.9  16.528.5  30.932.2 

918.530.632.2,34.035.637.049.451.953.7 

.  .  .  '36.1  37. 839. 741. 1  43.054.857.258.7 
932.7,47.048.950.852.854.5  8.5  1 1. 7  13.5 
344.156.457.959.6  1.4  2.8  15.4  18. 019. 6 
4  55.2|  7.9  9.611.213.014.727.229.931.6 
9   0.7  [2.8  14.2  16. 017. 6  19.231.033.635.2 

036.6    9.3  10.9  12.8  14.5  1 6. 2  28. 931. 6  33. 2 

648.2  0.0    1.6  3.2    5.0   6.417.920.722.4 

949.3  1.6    3.1    .  .^  6.4    7  919.822.424.1 

950.1  2.4  3.9  5.6  7.3  8.721.023.525.2 
4  35.^,47. 849-451. 352. 854. 3   6.39.0  10.6 

899.5  1 1.4  12.9  14.5  16. 1  17.829.632.333.8 
857.7,12.013.9  1 5. 9  1 7. 7  19.733.836.938.8 
357.1  9.4  ii.o  12.8  14.5  16. 2  28. 631. 2  33.0 
454.8  6.8  8.4  10.0  II. 6  13.025.3  27.829.2 
524.9 55.758.1  59-6 

436.6  48. 950. 352. C53. 755. 3  7.4  9-7". 6 
958.7,11.5  13.4  1 5. 016. 9  1 8. 6 31. 5  34. 5  36. 1 
327.940.942.644.446.247.8  0.6  3.5  5.2 
940.256.658.4  0.7  2.9  4.920.824.626.7 
936.050.1 51.8  54.1 56.1 57.8 12.2 15.2 17.0 


■s 

>. 

CORREC: 

rioNS. 

Clock. 

1 

Observed 

Right 
Ascension. 

h.  m.      s. 

Re( 
to 

luction 

Mean 
wire. 

,  — 

Inst, 
s. 

1877.0. 

m.     s. 

s. 

s. 

53  23.75 

-h 

0.07 

-24.17 

23  52  59.65 

+ 

0.06 

7  18.23 

0.11 

24.17 

0    6  54.17 

0.08 

12  17.78 

0.24 

24.17 

0  II   53.85 

0.35 

18  50.92 

0.39 

24.17 

0  18  27.14 

0.70 

22  13.56 

0.1 1 

24.17 

0  21  49.50 

0.00 

26  32.74 

0.13 

24.17 

0  26     8.70 

0  01 

30  30.82 

0.40 

24.18 

0  30     7.04 

+ 

0.60 

33  51.32 

0.14 

24.18 

0  33  27.28 

— 

0.02 

42  57.95 

0.18 

24.18 

0  42  33.95 

0.00 

48  29.73 

0.00 

24.18 

048     5-55 

0.40 

57  13.78 

0.02 

24.18* 

0  56  49.62 

— 

0.42 

13  37.50 

12.65 

24.18 

•           •           •           • 

+ 

16.19 

18  16.03 

0.00 

24.18 

I   17  51.85 

— 

0  57 

38  37.34 

0. 13 

24.19 

I  38  13-28 

^  0.47 

48  15.45 

0.13 

24.19 

»  47  51.39 

o.5« 

56     5.82 

0.05 

24.19 

I   55  41.68 

0.70 

0  39- 17 

1 

0.15 

24.19 

2     0  15.13 

— 

0.61 

4  11.10 

0.09 

24.19 

2     3  46.00 

«           • 

30  28.40 

-h 

0.35 

21.56 

0  30     7.19 

+ 

0.70 

37  46.86 

^ 

0.03 

21.56 

0  37  25.27 

— 

0.38 

42  13.28 

+ 

0.31 

21.56 

.  0  41   52.03 

+ 

0.48 

53  48.94 

0.06 

21.56 

0  53  27.44 

— 

0.26 

13  32.83 

11.13 

21.56 

«           •           •           • 

+ 

19.57 

8  13.43 

0.04 

21.56 

1     7  51. 9» 

— 

0.3Q 

II  33  93 

+ 

0.09 

21.56 

I   II   12.46 

0.30 

14  46.05 

— 

6.45 

21.56 

I   14  18.04 

0.40 

18  50.76 

— 

O.OQ 

21.56 

I   18  29. 11 

0.75 

32  59-65 

-H 

O.IO 

21.56 

I  32  38.19 

0.42 

36  11.25 

0.12 

21.56 

I  35  49. 8t 

U.41 

39  15.^9 

0.07 

21.56 

I  38  54.40 

0.52 

48  12.77 

0.12 

21.56 

I   47  51.33 

0.49 

56     3  18 

0.05 

21.56 

I   55  41.67 

0.66 

0    4.69 

0.07 

21.56 

I   59  43.20 

0.65 

4     5.62 

0.08 

21.56 

2     3  44.14 

•           • 

6  51.15 

0.07 

21  56 

«          •           •          • 

0.69 

37  14.54 

0.05 

18.18 

2  36  56  41 

0.72 

44  15.84 

j- 

0.12 

18.18 

2  43  57.54 

0.98 

49  12.82 

— 

0.13 

18.18 

2  48  54.27 

0  74 

56  10  02 

X. 

0.06 

18.18 

2  55  51.90 

0.83 

4  40.33 

J. 

0.08 

18.19 

3      4    22.22 

0  86 

9  52.06 

■*- 

00 

18.19 

3    9  33.87 

0.96 

13    15. >2 

— 

0.07 

1S.19 

3  12  56.86 

1.05 

24    44.37 

— 

0.07 

1S.19 

3  24  26.11 

I. II 

30     0.69 

+ 

0.29 

18.19 

3  29  42.79 

1.06 

34  54.02 

0.23 

18.19 

3  34  36.06 

1.07 

Jan.  3.  Image  east  0^.63  ;  clamp  west. 
Image  east  0^.80;  clamp  east. 


CORRECTIONS.  &c. 


Date. 

Error  of 
Clock. 

Hourly 
rate. 

n 

c 

1877.        h. 

5. 

s. 

s. 

s. 

Jan.    5,     i.o 

—  24.18 

—   O.IOO 

+ 

0.25 

+    0.04 

9.     1.5 

—  21.56 

—    O.OOI 

-h 

0.21 

-♦-    0.04 

24,    3.8 

—  18.19 

—  0.006 

-h 

0.26 

^-    0.04 

lOO 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT, 


1 

jo 

o 

.      1 

n 

c 

OS 

u 

> 

Urn 

4> 

u 

^^ 

(A 

a 

C 

1 

1877. 

Jan. 24 
Y. 


A- 


0)' 

> 

F. 


II 


25 


O 


50 


OBJECT. 


*+23" 
♦+23° 

*  +  23" 

*+75^ 


15 
17' 
24' 
21' 

f 

51 


*+75 
^75 


51    . 

51'  . 
Lalande  7391 

Tauri     . 

*  +  2i'*  43'   • 

Tauri     . 
Tauri     . 
Tauri     . 
Wcisse  (2)  5of) 
Weisse  646 


9     Camelopardi 


*-fi3    22    . 
Orionis.    .. 
Rumker  870 
Tauri     . 

B.  A.  C.  II II 
Pcrsei    . 
*+23'  17' 


+  23^ 
+  23 


24 
21' 


*-f-35'  37' 
Eridani. 

*  +  37"  48- 
Persei   . 
Tauri     . 

*-25"  40 

*+35'  30' 
Weisse  (2)  506 

*-H22*=V     . 
B.  A.  C.  1448 

*  +  43''  54'  . 
Lalande  qio6 

*-25'''  49'   . 

*  +  45''^>'     . 
*-25"  33'  . 

Tauii  . 
Aurigjc. 
B.  A.  C.  1751 

*  +  38"2i'   . 

*+38*'7'     . 


Weisse  1143' 
*-h7    29       . 

(^     Ursie  Mi  nor  is, 

47  Auriga?. 

*  +  28"7'     . 


S,  P 


SECONDS  OF  TRANSIT  OVER  WIRES. 

I    -  '  "' -     "" 

=       I.      II.    III.  IV.    V.    VI.  VII.  VIII  IX.    X.    XI.I 


CORRECTIONS.  1 


Mean 
wire. 


1 

I 

15.7  17.220.233 

2 

58.6   0.2    2.915 

3 

24 

4 

.   .    39.4  42.1  43 

5 

35 

6 

12.5  18.3 

28.7   . 

7 

•      •          •      • 

.  .    50 

8 

II. 6  13.5  15.631 

9 

42.144.1-46.147 

10 

3.1    4.8 

7.620 

II 

59.0   0.8    3.1  15 

12 

47.348.851.3    3 

'3 

25.2  26.929.5  42 

14 

51.753.456.3" 

15 

17.2  18.7 

21.033 

16 

23.  5  26. S  32.6    2 

17 

56.357.7    0.312 

18 

48 

19 

45.346.849.5    2 

20 

8.2    9-9  12.525 

21 

7.2  10.5  16. 1  42 

22 

.   .    12.4  15  317 

23 

15.8  17.320.1  33 

24 

16 

25 

.   .    45.4  48.349 

26 

41.042.845.9    0 

27 

17.5  19-021.533 

28 

18.320.1  23.43S 

29 

19.921 .9  25.040 

30 

47.749.251.7    4 

31 

12.0  13.616.329 

32 

24.626.1  29.843 

33 

.  .    33.736.939 

34 

44.346.048.4    I 

35 

43.954.4 

9.725 

36 15 

37  55.257.4.  0.8  17 

38  .   .     ....    39 

39  26.528.632.049 

»4^  ■    •       *    *       •    •       • 

41  29.531.334.047 

42  41.342.945.959 

43  42.145-^51.620 

44  0.9     2.8     6.0  21 

45  3-7    5.5    8.824 

46  58.359-8    2.414 

47  II.  I  12.4  14.8  27 
4^ 8 

49  44.946.9150.6    8 

50  55.857.5'  0.314 


CORRECTIONS.  &c. 


1  34.636 
8. 17. 5  19 
6126.5,28 

S'  .  .     . 

9.41.949 


756.2    3 

•34.035 
650.4   . 

3  22.1  23 

917.619 

7  5.3  7 
343.845 

4  13.1  »4 
334.836 

6  6.5  10 
(  14.2  15 

7  50.452 
2    3.0    5 

4  27.328 

2  45.649 

5  .   .      . 

I  34.736 
1  17.8  19 
c    1.8    4 

3  2.4  4 
7'35.4  37 

4  40.542 
342.344 
1    5.7    7 

531.1  33 
545.146 
o   .   .     . 

4  3.1    4 

835.846 

8  17.719 

5  '9.5  21 
c.  40.8  42 

051-1  53 


5  49 
7  1 
724 

323 

1125, 

7'i6, 

028. 


33 
10 

115 


.351 

.6    3 

,428 

025 

927 

317 
530 
o  I 
4  12 

7»7 


.438. 

I  40. 

.221 

022. 

.230. 

032. 

.    55 

858. 

.756 

I    I. 

•           • 

.2    9. 

•          • 

4  16. 

.938. 

040. 

•    54 

957. 

.825. 

527. 

.<;  21 . 

322. 

.0    8. 

7  10. 

.547 

4  49- 

.917 

018. 

.438 

039. 

.5  14 

91S. 

.8  17 

6  19. 

.1  53 

955. 

.2    6 

9    8. 

.930 

732. 

.1  52 

555. 

.    30 

633. 

.638 

3  4^. 

.721 

623. 

.5    6 

2    7. 

.4    6 

3    8. 

.238 

.840. 

.644 

746. 

.446 

648. 

.5    9 

2  10. 

.034 

836. 

.548 

.350. 

.    52 

I  55. 

-9    6 

6    8. 

•  456 

5    6. 

.922 

.424. 

.523 

.7  26. 

.744 

.546. 

.555 

.858. 

.      3 

.6    5. 

.353 

.1  54. 

.6    5 

.7    7. 

632 

.636. 

.1  27 

329. 

.8  30 

.031. 

.8  19 

.421. 

.  I  32 

033. 

.029 

053. 

.8  15 

I  17. 

.2  19. 

I  21. 

Date. 

Error  of 
clock. 

Hourly 
rate. 

s. 
—  0.051 

n         \ 

i 
S,         1 

4-    0.26  ; 

+ 

c 

1877.         h. 
Jan. 25,     5.0 

s. 
—   18.60 

s. 
0.04 

7 

7 
6 

6 


I  m.     s. 

39  19.41  j 

4U  12.24  I 

40  28.40  i 

0.2    1 .8   4.0.  40  53.21   ! 
i  45  49.04 


32.042.1  49.0   48  30.43 

2 *  49    3.14 

255.458.5    0.6,  54  35.91 


759-4  1.3  3.2 
039.S42.644.2 

835.337.939.8 
4  22.825.327.0 

0  1.6  4.3  5.9 
633.036.739-0. 
751.554.1  55. 6| 

1  47-754.1  57.8 
031.534.035.7 

«^       •      •  •      •  *      • 

621 .2  24. 1  25.8 
445.548.450.1 


58   22.63 

58  23.71 


2 

13 
21 

25 
31 


19.36 

7.05 
45-58 
15.01 

36.39 


42    10.46 

49  15.88 
57  52.10  , 

23     5.38 
27  29.03 


922.327.8  31 .0 

31  49" 

6  35.637-740.0 

35  27.84 

052.955.757.5 

39  36.55 

2 

40  19.68 

9 10.3    .   . 

10  59- 29 

2  22.926. 1  28.0 

452.755.457.0 

6    1.5    4.7    7.0 

4  3-6  6.7  8.7 
823.025.727.4 

449.852  654.4 

3  6.2  8.5  10.2 
F57-359-2  1.8 
2  21 .023.5  25.5 

5  22.1  38. 648. Q. 


I  42.946.248.5 


49  4.39 
52  37.15 
59  42.53 
o  44. "^5 
13     7.45 

18  33-05 

24  46.28 

25  49-44 
30  4-81 
37  46.24 


1        •      •  •      •  •      • 

I  14.9  1 8. 6  20.9 
98.2  10. o  12.2 


9    8.4  1 1. 2  13.11 
4  21.2  24.326. 1 

0  4.9  fi.i  15.3 

1  44.447*649.6 
847.350.552.3 

233-536.037.7. 
644.647.749.5 

KJ         9         a  m         •  •         •        • 

334.738.440.8 

034.537.439.3 

I 


46 

51 
12 

21 

26 


17.92 

30.12 

0.80 

12.72 

17.45 


+ 


+ 


45  20.02 

46  21 .75  j   4- 
51  42.62 

58  53.55 

7     7-98 


18  51.24 
25  3.61 
30  28.46 

35  25.19 
39  27.97 


+ 


+ 


Inst. 


s. 

7.20 
7.20 
0.16 
30.19 
1.24 

1.17 
1.24 
0.26 
0.07 
0.15 

0.14 
0.1 1 
0.13 
0.24 
0.07 

0.69 
o.io 
0.12 
0.13 
0.18 

0.59 

33.21 

0.15 

0.16 

30.19 

0.24 
0.02 
0.25 
0.25 

O.II 

0.08 
0.24 

34.01 

o  15 
1.89 

0.32 
0.31 
0.07 

0.32 

37.98 

0.19 
0.21 
0.67 
0.26 
0.25 

0.02 
0.07 

3-59 

0.34 
0.18 


Clock. 


s 

8. 
8. 
S. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 


8. 

8. 

8. 

8.52 

8.52 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


9 
9 
9 


3.52 

8.53 
8.53 
8.53 
8.53 

8.54 
8.54 
8.55 
8.55 

8.56  i 

8.56 

8.57  I 

8.57 1 

8.57 
8.58 

8.59  '■ 

8.59 

8.59 
8.60 

8.61 

8.62 
8.62 
8.63 
8.63 
8.63 

8.64  1 

8.64 ! 

8.66  ! 

8.67 

8.68 


Observed       „  j 

Right  ^^^".^*'° 

Ascension.      ^*-'  '^"'^ 


h.  m. 

3  39 
3  40 


4 
4 
4 
4 
4 


s. 
18.42 
1.25 


3  40  10.37 
3  40  4.83 
3  45  3209 

3  48  13.41 
3  48  46.19 
3  54  17.98 
3  58  4  56 
3  58  5.67 


2 

12 
21 
24 
3» 


1.31 
48.97 
27-52 
57.06 
18.27 


%  41  52.96 
4  48  57.79 
4  57  34.03 
3  22  46.99 
3  27  10.69 


3 
3 
3 
3 
3 

3 
3 
3 
4 
4 

4 
4 
4 
4 
4 


3' 

34 

39 
40 

40 


31. .18 
36.10 
18.17 
1. 31 
10.57 


48  46.30 
52  18.59 

59  24.23 

o  26.05 

12  49.00 

18  14.41 
24  27.95 
24  56.86 

29  46.39 
37  29.55 


4  45 
4  46 
4  51 


1.75 

3.47 

23.96 


4  58  35.27 

5  6  11.39 


5 
5 

5 
5 
5 

5 

5 

6 
6 
6 


18  32.81 
24  45.20 
30  10.50 
35  6.82 
39  9.59 


59.26 

"55 
8.00 

20  54.39 
25  58.95 


45 
51 
12 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


lOI 


SECONDS  OF  TRANSIT  OVER  WIRES. 


> 


CORRECTIONS. 


I 


OBJECT. 


77. 

I.  25     49  Aurigse. 

k".         y    Geminorum 
51  Ccphei  .     . 
26  Polaris . 

o    Piscium 

(i    Arietis  . 

*+i4'*4l'  . 
*+24'  12'  . 
•  +  24^  16'  . 
Weisse(2)93i 

}'   Eridani. 
A*  Tauri    . 
A*  Tauri    . 
'     Tauri    .     . 
Wcissc  {i)  344 

Weissc  (2)  506 

*+22'  4 

*+33'  31' 
♦-26'  00' 

♦+io'43' 

♦+io'42' 

♦+io'43' 
•+io*43' 
•+43'  54' 
•-25'  49' 

*+23''  32' 
•+30*  13' 
B.  A.  C.  i6iq 
i    Orlonis.     . 
Weisse  603 

e     Ononis.     . 

29  Polaris.     . 

fS    Arietis .     . 

♦+3r  17*  . 

•+31"  16'  . 

•+2o'  10'  . 

Weisse  (2)931 
33  Tauri    .     . 
>'    Eridani.     . 

•+2i'43'  . 

•-6' 49'  . 
O.  Arg.  S.  2939 

56  Persei  .    *. 

a     Tauri    . 

B.  A.  C.  1448 

B.  A.C.1518 
64  Eridani. 
11  Orionis.     . 
fi    AurigsB. 
;)    Tauri    . 


E 

s 


r 

2 

3 
4 
5 


I.      II.    III.   IV.    V.    VI.  VII.  VIII  IX.  I  X. 


XI. 


Mean 
wire. 


26.027.930.744.1  46.047.^49.6  51 
•37. 038. 641. 1  53. 455. 256. S  58. 6   o 

' 52.524.0  0.538.0   7 

,40.049.036.0 I  .  .     . 

56.057.6  0.2 12.2 13.7 15.5 17. 1  18 


6  50. 852. 755. 3   8.1    9.611.3  13.2  15 

7  .21.322.624.540.041.242.7,44.045 

8  '43-345-547.1  49»  51.8   .  .  ;58.2    i 

9  6.1    7.8  10.5  23.5  25.327.229.030 

10  19.020.823.637.038.640.4  42.2  44 

11  20.622.325.037.238.740.4,42.1  43 

12  125.327.1  29.942.644.246.047-8  49 
13 21. 423. 024. S  26.628 

14  '■  i.o   3.0   5.5  18. 019. 5  21. 3123. 024 

15  25. 7  27. 4  30. 042. 5  43. 9 -15. 7.47. 4  49 

i 

16  52.8  54.4  57. ^>  » 2. 3  14. 1  16.2118.220 

17  46.648.450.9   4.0    5.5    7.2'  8.810 

18 22.524.426.328.330 

19 55-i  56.7  58. 6|  0.3    2 

20  ,29.931.634.046.3  47.849.651.252 

1 

21 0.3    1.8   3.4J  5.3   6 

22 '36.8  39 

23 24.226.4  28.11  .  .     . 

24  156. 959. 6    2.9  19.421.423.6126-.027 

25  i  .  .      3.7    6.3    7.8    ....    19-923 

26  '56.758.6    1.4  14.8  16.5  18.4  20.221 

27  ,  .  .   36.539.040.8   .  .     .   .  '54.657 

28  18.026.228.334.742.049.6157.9    6 

29  146.548.250.8    2.5    4.1    5.81  7.5    9 


30  .27.929.831.633.235.7 


36.038 


31 
32 

33 
34 
35 

36 

37 

38 

39 
40 


1.4   3.1    5.6  17.5  19.020.7  22.323 

I 

•      •  ••  ••  ••  ••  ••!••  • 

49.050.753.4    6.1     7.7     9.9!|1.2I2 

39.641.744-558.7   O.I    2.0!  3.9    5 
.  .   36.138.940.753.656.758.5   o 


20  722.223.9 

17. /1 19.322.435.336.738.5 
44.946.549-3  2.3  4.0  5.7 


25.727 

40.041 
7.5    9 


17.7  19. 5  22. 1  34.0  35 -6  37. 2  390  40 


3.2    5.0    7.620.622.124.0 


25.727 


41  56.057.6   0.2  12.2  13.7  15.3  17.0  18 

42  133-635.237. 951. 1  52.754.256.057 

43  35.837.940.955.257-058.9:0.8    2 

44  5». 853.555-9  8. 410. on.   '13. 4  15 

45  47.057.5  "3-029. 238. 949. 8   0.310 

46  '44.846.749.5    2.5    4.2    6.C    7.7    9 

47  13. 1  14.817.429  831.332.9j34.536 

48  32.734.437.049.350.752.5  54-355 

49  56.558.5    1.4  16.8  18.720.8  22.924 

50  '29. 2  31. o 33. 9  47. 4  49.0  51. c '52. 8  54 


,  I 


3   4. J-    7.9   9.6. 
2  12.5  15.2  17.0 


.  •     .  . 


o' 

10. 0155. 057.0' 
8  30.8'33.4  34.S| 

I 
027. 630. 231. S 
3   0.3'  2.3   4.0 
o   2.8|  4.5'  6.(1 

7  43.9  46. 548. 2 
057.5'  0.1    1.9 

i  I 

6  56.058.6,  o.2i 

5  2.41  5.1    6.6' 

34l-il43-7'45.4' 

6  37-5  40.041.6 
o    1.5    4.1    5.7 

I        I         I 

2  35.0|37.9i39-^'i 

6  I 

2  44-547. 549.3' 
o  15.5  18.0  19.8 

8  .   .  ' 


m.     s 

27  47 
30  56 
43  o 
12  21 

39  15 

48  II 

52  42 

40  24 
40  27 
43  40 

52  40 

57  46 

58  31 
2  21 

17  45 


25 

16 

2q 

0 

33 

34 

36 

5 

7   -  . 
5  4I-0 


I 


42.844.5 


944.748.050.0 


024.8 


26.5  29. c 


935-438.139-7' 

i.i    3-3 
13. 1  20.3 

23.424.9 
41.743-7 

38.339.7 
5.0  10. o 

28.229.9 

22.824.6 


5  59-2 
o  1.3 
o  20  9 

5  39-9 

835-7 
21 .0 

825.5 
919.9 

3  2.4 

4  -   . 

956.3 
122. 1 

652.6 

6  40.2 


58.8  0.4 
24.8  26.4 
55.256.8 
42.944.5 


40  42 

41  3 
41  40 
41  26 
46  23 
52  17 

57  18 

4  51 
10  49 

26     5 

26     5 

30  20 

25  52 
48  9 
28  2 
28    50 

.^9  23 
43  38 
50  5 
52  37 

58  23 


630.633.034.6 
9  10.7  12.5  15. 1 
717.0  20.021.8 
027.5130.!  31.7 
2  26.(142. 1  51.2 

5  22. ('25.226.9 
2  48.3  30.8  52.4 

5  8.3iio.Si2.4 

740.243.4450 

6  8.3!ii.i  12.7 


7 

10 
16 

29 

37 

49 
54 

57 

5 
18 


15 
54 
58 
1 1 

49 

5 
32 
52 
20 

51 


80 

87 
40 

33 
46 

42 

56 

99 

18 

46 

43 
05 
79 
36 
72 

21 

25 
12 

76 

90 


Inst. 


m. 


4- 


-t- 


50    - 
92 

23    - 
67  ,-h 

62    - 

I 

34  I 
50    - 
78    + 
78    - 

80  ' 

I 

65 
00 

45 
15 
90 

98 

82 

69 
30 

95 

35 
26 

91 

73 
62 

96 
86 

56 
8f 
00 


0.02 


s. 

0.18 
0.12 
6.41 

6.39 
0.89  I 

0.34  I 
0.60  I 
0.07 
0.14 


2.0| 
0.27    ' 

7-24   i 

0.3S 

0.51 

0.38   ' 

6.73   . 
7-44 
10.03  > 

5-81 

0.79 
35.44 
18.35 

0.93  I 
33-65  1 

0.18 

31.97  ' 
7.04 
'.32  I 
1.25  I 

1.36  , 
12   29.27 
0.58   • 

0.54 
33.01    ' 

7.48   ' 
0.55    I 
0.57   , 
0.83 
0.58 

0.76 

o  95  ' 

0.53 
0.60 

1.70 

0.56  I 
0.82  , 
0.60  ■ 

0.53  , 
0.55 


Clock. 


s. 
18.68 
18.68 
18.69 
20.16 
20.09 


20.06 
9.89 
9.78 
9.78 
9.76 

9.73 
9.72 

9.72 

9.72 

9.67 

9.66 
9.64 
9.64 

963 
9.61 

9.61 
9.61 
9.61 

9-59 
9.58 


57 
56 

53 
50 
^o 


9.48 
7.81 
.82 
.86 
.86 

.86 
.86 
.86 

.87 
.87 

.87 
-87 
.87 
.88 
.88 

.89 
.89 
.89 
.89 

.()0 


3 
3 
3 
3 
3 

4 
4 
4 

4 

4 

4 
4 
4 

5 
5 


Observed 

Right 
Ascension. 


h.  m.    s. 
6  27  29.30 
6  30  38.31 


I  38  54.48     - 

I 

1  47  51.02  i 

2  52  22.07 

3  40     5.14 
3  40     7.26 

3  43  20.68  I 


3  52  18.66  I 
3  57  26.06  . 

3  58     4.83 

4  2     1.26  ' 

4    17  25.54 

4  24  56.93  , 
4  28  47-34  , 
4  33  7.04  ' 
4  35  36.10 
4  40  29. 10 

4  40  43- »o 
4  40  45.87 
4  40  48.27 
4  46  5.01 
4  51  24.39 

4  56  58.59 

5  3  59-97 
5  10  36.29 

5  25  44.96 

5  25  45.05 


5  29  59.81   I  - 

.      .      .      .   I  -+- 

I  47  51-05  I  - 

3  27  43-75  I 
3  28     0.03 


Reduction 
to  1877.0. 


38  58.64 
43  20.41 
49  47.26 
52  18.60 
58     5-50 

6  56.72 
10  35.44 
16  40.51 
28  53.25 
37  30.04 

48  47.51 
54  14  15 
57  34.07 
5  2.39 
>8  32.55 


s. 

2. II 

1.93 
33.25 
34.68 

0.33 

0.28 
0.75 
.06 
.06 
.09 

.17 
.18 
.18 
.20 
.29 

.46 

.39 
.5* 
.41 
.40 

.40 

.41 
.41 
.78 
.48 

.58 
.70 

.52 

.57 
.58 

1.58 

37.47 
0.29 

0.93 

0.94 


.01 

.05 
.09 

.«3 
.M 

.18 

.25 
.40 

.33 
.22 

.50 
.40 
.49 
.79 
.73 


CORRECTIONS,  &c. 


49i>.  Adjusted  level. 

January  26.  Image  east  0^.16;  clamp  cast. 

Image  east  o^.io;  clamp  west. 
For  some  reason  not  known  the  instrument  became  unadjusted,  and  remained 

so  for  several  days. 
January  37.  Image  east  (/.44 ;  clamp  cast. 

Image  west  o^'.is;  clamp  west. 
19.  Only  star. 


I 


Date. 


1877.       h. 
Jan.  26,     3.6 
29.     4.1 


Error  of       Hourly 
clock.  rate. 


// 


^«  5*«  »>• 

—  10.78     ■+■  0.157  ,   -h     2.84 

—  17.87      —  0.022     -f     0.46 


s. 

1.30 
0.70 


I02 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


1 

0   . 

• 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

-v  S 

ft) 

Observed 

Reductioi 

OBJECT. 

£ 

Inst. 

Clock. 

Right 
Ascension. 

I.      II.   III. 

■ 

IV.    V.    VI.  VII.  VIII  IX.    X. 

XI. 

Mean 

to  1877.0. 

0 

Z 

wire. 

s. 

h.  m.      s. 

1877. 

m.      s. 

s. 

s. 

Feb.    8 

a 

Ceti 

I 

54.856.459.0 

10.9  12.4  14.1  15.8  17. 4  29. 3  31. 8  33. 3    56  14.11 

-        1.82 

-20.49 

2  55  51.80 

—      0.63 

Y. 

B.  A.  C.  975    .      . 

2 

7-3   9. oil. 4 

23.5  25.026.628.2  29.8 

41.9144. 4:45.9 

2  26.64 

1.85 

20.48 

3     2     4.31 

0.65 

c 

Arietis 

3 

52. 554. 256. (, 

9.7  II. 2  12.914.7  16.4,29.231.7,33.4 

8  12.98 

2.01 

20.46 

3     7  54.51 

0.65 

•5 

Eridani 

4 

58.059.7    2.^:15.5  1 7-018.7  20. 5  22. 3  35. 4  38. 1 '39. 7 

13  18.85 

1.85 

20.45 

3  12  56.55 

O.M 

65 

Arietis 

5 

23.1  25. 027. ejio. 342. 1  43.645.4  47.0.59.8    2.4   4.0 

17  43-66 

2.01 

20.44 

3  17  21.21 

0.72 

Lacaille  1102  .     . 

6 

1 
36.938.7  41. (j  55.3  57058.7   0.7    2.5  16.2  19.020.7 

21  58.85 

1.92 

20.44 

3  21  36.49 

O.S7 

•-f-3i'i7'  .      .      . 

7 

22.024.226.128.031.0   .  .    41.3  44.5  46. 1  48.2 

50.5 

28     6.19 

2.17 

20.43 

3  27  43-59 

0.77 

♦+3i'*i5'  .      .     . 

8 

38. 240. 242. 2'u. 047.0   .   .    57.5    0.5    2.2    4.216.5 

28  52.25 

2.17 

20.43 

3  28  29.65 

o.:s 

Weisse  (2)  750 

9 

30.432.934.937.240.3   .   .    56.5    0.0   2.0   4.0'  6.5 

36  18.47 

2.38 

20.42 

3  35  55.67 

0.83 

Weisse(2)75i 

10 

56.658.7    2.0 

17. 1  19.021.023.025.1J40.343.2J45.2 

1 

36  21.02 

2.47 

20.42 

3  35  58.13 

0.54 

♦-t-23'  14'  .      .      . 

II 

19. 521. 323. 8 

37. 038. 6  40. 4  42.1:44  056. 8  59. 6 

1.2 

39  40  39 

2.06 

20.42 

3  39  17.91 

0S7 

•+23'*  14'  .     .     . 

12 

21 .823.626.3 

39.341.042.744.446.259.2    1.8 

3.5 

40  42.71 

2.06 

20.41 

3  40  20.24 

0.S7 

Weisse  (2)  931 

»3 

39.440.842.844.746.5    .   .    17.219.721.222.9125.4 

44     2.06 

21.20' 

20.41 

3  43  20.45 

0.90 

Rumker  1023  .      . 

14 

30-33»-934.647.i  4S.750.4  52.2  53.8,  6.2    8.8110.5 

47  50.41 

1.95 

20.40 

3  47  28.06 

0.Q3 

>' 

Eridani 

15 

20.822.525.1  37. 338. 840. 542. 3:43-9156. 3:58. 7   0.2 

1                                                                                                   '                         '                        ■                        r 

52  40.58 

1.80 

20.39 

3  52   18.39 

o.gS 

A*  Tauri     .... 

16 

6.0   7.7  10. 7123.525.1  26.828.7  30.4  43.2  45.8 

47.5 

58  26.85 

2.03 

20.39 

3  58     4.43 

r.oi 

•-H2r43    .      .      . 

17 

46.949.150.9152.755.4     .    .       O.O:    2.9    4.5     6.2 

8.1 

58  27.67 

1.95 

20.39 

3  58     5.33 

1. 01 

♦-31"  22'  .      .      . 

18 

.  .    25. 928.(130. 4    .  .     .   .    43.2  46.2:48.050.1  52. -> 

I  40.57 

34.47 

20.33 

4     0  45.72 

1.07 

51 

Tauri     .... 

'9 

9.2  11.013.7,26.5  28.1  2Q.  8  31,7  33.2 

46.248.8150.3 

II  29.86 

2.03 

20.37 

4   II      7.4'» 

T.IO 

63 

Tauri 

20 

25.026.829.3 

41.943  445.1  46.948.5 

1.0   3.6|  5.0 

16  45.14 

1.95 

20.36 

4  16  22.83 

1.12 

Weisse  (2)  506 

21 

•  •    57-4    0.5 

15.3  17. 1  iS. 920. 923. 1  37.840.8;  .   . 

25  19.09 

2.37 

20.35 

4  24  56.37 

1.2S 

B  A.C.  1448  .     . 

22 

59.8    9.o25.(:j42.55i.3    1.5  12.422.4I38.6I54.1 

4.5 

38     1.97 

13.00 

20.34 

4  37  28.63 

4-35 

♦h-io''  \3'  .     .      . 

23 

45-547.349-7 20.523.12J.6 

42    6.51 

1.87 

20.33 

4  41   44.31 

1.26 

•h- 10*43'  .     .    . 

24 

40.7  43. 4145. 046. 748. 8 

J2   44.92 

36.54 

20.33 

4  41   48.05 

I   2t) 

Lalande  9106  . 

25 

59.6    1.9    5.1  21. 924. 026. 328. 430. 747. 250. 5'52. 6 

1                                                                                         1 

46   26.20 

2.73 

20.32 

4  46     3.»5 

1.57 

B.  A.  C.I  531    .      . 

26 

30  031. 9 34. (.■48. 049- 7  5 1. 5  53. 2  55.0 

8.2  10.9  12.5 

50  5J-41 

-        1.89 

20.32 

4  50  29.20 

1.27 

•+27'  35'  .      .      . 

27 

5S.8    0.5    3.4116.9  18. (i  20.422.323.9 

•  •     .  . 

■      • 

57  »3-«o 

-H         5.14 

20.31 

4   56  57.93 

1.46 

•  +  27"  34'  .     .      . 

28 

39.641.543.545.147.0   0.2    2.91  4.6 

.   •     .  . 

•      • 

57  50.55 

-         9-47 

20.31 

4  57  20.77 

1.46 

•+27°  33'  .      .     . 

29 

.   .    15..5  18.220.1    .  .     .   .    32.5  35-5 

37.0,38,8 

41.0 

58  29.82 

33.47 

20.31 

4  57  36.04 

1.46 

B.  A.C.  1619   .      . 

30 

34.542.1  54.4 

50.657.5    5.9  14.020.2I17.3I29.5 

36.3 

11     5.66 

9.67 

20.29 

5  10  35.70 

4.66 

/? 

Tauri    .... 

31 

33.235.338.0 

51.653.355.1    7.0    8.812.515.216.8 

18  55.16 

2.18 

20. 28 

5   18  32.70 

I  62 

♦  +  20"  27'  .     .      . 

32 

59  9    '5    3-2    4-8    6.6   .   .      .   .  |  .   . 

22     3.20 

2.01 

20.27 

5  21   40.92 

1.56 

6 

Orionis. 

33 

47-949.5  52  0   3.9    4.4    7.0    8.710.422.224.526.1 

26    6.96 

—         1.80 

20.27 

5  25  44.89 

-       1.4? 

(f 

UrFae  Minoris,  S.  P. 

34 

2.030.0    9.  5:30. 057. 026. 054. 02 1. 5*4 1.0  23. 5 

52.0 

II  25.87 

■H        34.42 

20.21 

•            •            •            • 

+     20. t* 

• 

51 

Cephei  .... 

35 

'41 .0  14.0  48. 022.0  57.0   .   .     .   . 

•      ■ 

43  48.40 

-       42.52 

20.17 

•            •            •            • 

-     30.53 

10 

Weisse  (2)  344 

36 

21.023.526.1138.640.241.943.8  45.  I  57.6    0.3 

2.0 

17  41. 9« 

0.78 

'5.53 

4  17  25.60 

1. 10 

f 

Tauri     .... 

37 

23.625.2  27.7 

40.442.043.845.447.259.8    2.4 

4.1 

21  43.78 

0.92 

15.52 

4  21   27.34 

1.14 

Weisse  (2)  506. 

38 

51 .052  8  56.0 

.   .    12.6  14.5  •  6. 3:  .   . 

33.236.5.38.4 

25   »4  59 

2.15 

15.52 

4  24  56.92 

1.24 

a 

Tauri     .... 

39 

49-450.953.5 

5.9    7.6    9.3  II. o| 1 2. 5 

25.027.7129.4 

29     9.29 

0.76 

15.52 

4  28  53.01 

1. 13 

•  +  33   3"    •     .     • 

40 

1.6    3.4    6. 4120.622.4  24.426.5  28.4 

1 

42.745.6 

1 

47.8 

33  24.53 

1.97 

15.52 

1  33     7.04 

1.2^ 

41 

34-836.439.0 

9.712.1 

13.8 

41  54.30 

0.43 

15.52 

4  41   38.35 

1.23 

•+43    58'  .      .      . 

42 

15. 817. 920. 222. 5  24.4   .... 

•      • 

45  20.16 

2.93 

15.52 

4  45     '.71 

1.53 

Lalande  qio6  . 

—                              A                    t 

43 

ii7  5  >9  722.024.326.4    .   .     .  . 

•      • 

46  21.98 

-          2.93 

15.52 

4  46     3-53 

I.5J 

♦-25'' 49    .      .      . 

44 

15.7  17. 1  19.7  33.034.636.638.840.453.456.157.8 

51  36.65 

+          1.85 

15.52 

4  51   22. 98 

1.11 

♦-I-3O**     19'      .            .            . 

45 

41.243.045-7 

i 

39-5    1.4    3-5    5  5    7  >  20.723.8,25.8 

,                                   1 

5     3.38 

1.71 

15. 5' 

5     4  46.16 

1 .?' 

Weisse  (2)  1 1 1 

.M.                            A                    § 

46 

19.5  21.023.9 

'                  1 
37.939.741.5  43. 3t45. 1  590    1.9I  2.8 

6  41.42 

1. 71 

15.51 

5     6  24.20 

I.?. 

*+30    15    .      .      . 

47 

27.028.6  31.2 

,  6.5,  9. 211. 2 

7  48.95 

-          1.72 

15. 5> 

5     7  31.72 

1.5. 

*-25°  23'  .      .      . 

JL                     ^«  A                    • 

48 

34.936.539-2 

52.554.055.957.6:59.5  I2.6|i5.3'i7.2 

'4  55.93 

M-          1.82 

15.51 

5  14  42.24 

1.3 

♦+38  43  .    .    . 

49 

.    .     40.943.2 

i.o   2.5    4.3   6.6   8.223.8;26.4i  .  . 

21     4.10 

-          2.43 

15.51 

5  20  46.16 

1.7< 

e 

Orionis       .      .      .   , 

50 

55.857.359.7 

11.8  13.3  15. 016. 4  17.8 

30.032.4 

33.9 

30  14.86 

-h         0.29 

-15.50 

5  29  59.65 

-         1.4 

CORRECTIONS,  &c. 


Dale. 


1877.        h. 
Feb.    8,    3.8 
10.    5.2 


Error  of 
clock. 


s. 
20.40 

15.51 


Hourly 
rate. 


s. 
-f-  0.080 
+  0.018 


n 


s. 
0.24 

3.35 


I 
s.       I 

—        1.80    ! 

4-     0.21   ' 

I 

I 


Feb.    9.  Image  east  o^04,  clamp  east. 
Image  east  i  .57,  clamp  west. 
10.  Image  east  o  .84,  clamp  west. 
Image  east  o  .15,  clamp  east. 
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> 


SECONDS  OF  TRANSIT  OVER  WIRES. 


OBJECT. 


■    S   I..  .__       _ 

I  -^         —     — 

I   3       I.  '  II.   III.' IV.'  V.    VI.  VII 


.  10 


•+38*  II'  . 
•+38^  12'  . 

•■H3S^  7'  . 
*H-33''  5'  . 
•-^38'    5'  . 

•-29"  56*   . 

*  +  20'  12'    . 

Ursac  Minoris 
B.  A,  C.  2069 
Gominorum 


13 


42  Camelopardi 
51  Cephei  . 
e     Tauri     . 
a    Tauri     . 
B.  A.  C.  1448 

Weisse  972 

*-25^49'  . 
*+45  6'  . 
•+30''  17'  . 
•+3o'  15'  . 

B.  A.  C.  1619 
♦4-20'  23'  . 
B.  A.  C.  1751 
•+38''  II'  . 
*+38'*ii'  . 

♦+38'    7'  . 

•  +  38'    7'  . 

•  +  3S^  7'  . 
•+38'  7'  . 
•+  7**  18'  . 

♦+  7"  22'  . 
Weisse  1479 
Weisse  1487 
Weisse  1500 


S. 


P. 


B.  A.  C.  2069 
}     Geminorum 

O.  Arflj.  S.  5522 
51  Cephei  . 

*-3o'  43'  . 

44  Geminorum 

•-H22'*  53'  . 
•-I4'42'  . 
*~I4'42'  . 
B.  A.  C.  2377 

O.  Arg.  S.67S4 
O.  Arg.  S.  6762 
Weisse  (2)  594 
Lacaille  7876  . 
3    Geminorum 


I 


VIII IX.    X.    XI. 


Mean 
wire. 


'   CORRECTIONS.   1     ^^  ,     | 

Observed    ' 

'        Right        I 
Inst.       I    Clock.'   Ascension,   i 


1 
2 

3 
4 

5 

6 

7 

8 


•      •  •      • 


•  •      • 


32.134.2,37.0,  .  . 

43-8'45.548.5,  •  • 
45.947.450.8    5.9'  7.710.0 

;52. 4,54.3.5''. 8   .  .  ! 

.  .    46.549-95I- 


.   .    15.7  1S.O20.9. 


8<  •   .      .   . 


I 

i2.o'i3.929. 1 

.  .  I  .  .    15.7 
6.o|  9.2  II. 2 


m. 
35 


•      •  • 


32.4  34.3 
1S.9  20.g 

13.3  »5. 6 


s. 
56.42 

35  45.83 
38  9-95 
6.65 
2.94 


39 
40 


•  ■  •      •  •      •       J^^  * 

17.4  18. 821. 1  34. 

•  •  •      •  •      •        1  \J  • 

2b. 633. 744. 743. 


338.039.9 
135.737.5 


,651.358.7 
10   34-736. 338. 751. 452. 954. 7 


42.1  43.9   

39.1  10.953.656.2  58. c 

o'36.o   3.53i.o'38.o 

6 . 9!  1 4 . 1  12.1 


11  44.448.355.126. 

12  '  .  .     .  .     .  .  '  o. 

13  20.1 21.924.5  36. 

14  46.2*48.050.6   2. 

15  39.249.4    5.221. 


5130.535.0 

0,34.0  5.5 
938.7,40.5 
9'  4.5  6.0 
530.941.4 


56.3 


39.2 


24.4  32.5 
57. S  10.2  12.9  14.6 


50  40. o» 

o  37.49 
II  3.70 
21  58. 96 

30  54.59 


•      ■  •      • 


42.9  14. 621. 4  25.8 
40.0JI3.0,  .  . 
42.2I43.956.6 
7.&J  9.622.0 
51.7.  2.4  17.9 


59.  i|  0.7 
24.626. 1 

33.843-0 


16 

17 
18 

19 
20 

21 
22 

23 
24 
25 


17. 625. 037. 6. 33. 9'40. 948. 656. 9  4.3  0.612.619.7  1048.83 
^33-735. 538. 1  50.952.654.256.1157.8  10.5  13.0  14.6  21  54.27 
■36.7,40.847.015.7  19-423.327.231.3!  0.5   6.3    0.4    30  23.42 


27.229.232.5 
38. 6'|0. 743-9 


10.9  14.2  16. o,  35  51.67 
22.325.227.3,  36     3.00 


26     . 49.051.053.0   .  .    10.5  13. 615. 4  37     2.08 

I  27  ■40.842.946.4    i.o   3.0   5.1,  7.3   9.224.527.629.6  38     5.22 

28 56.458.1    0.0    1.6,  3.3 38  59. 88 

29  ....     .  .    18.6120.822.5  24.;  26.6 I  39  22.64 

I  30  59-5'   1.2    3.615.6,17.318.920.4122.034.136.438.0  50  18.82 


A     Urss  Minoris,  S.  P.   35 


56.0,23.051.0  18.0I42.5 


36  8.917.029.427.234 

37  .31.5,33-035.848.249 

38  43.945.848.6   2.1,  3 


57 


39 
40 


57 


029 
2.1     4 


.241.649.9 

.85'. 653-2154 
.8  5.6  7.5|  9 
.0  2.037.0'  8 
.0  6.2   8.0'  9 


'         ,         '  z.     ■ 

0.0   7 

55.057.859-4   . 


.6 


I 


9-4  ii-3|«3 
.  .    1 1 . 1 '  1 4 , 


.  41     . 

43  • 

I    45     31.0,41.658.015.5125.635.647.1156 


I 


555.3    7-5  M-9 
,8    7.4    9.7  II  .6 

222.925.5  27.2 

I  ^       •      •  •      •  •      •      . 

^23.425.927.9 


015.7  17.6  19.5 
.  1S.5  20.8  22.9 
,    25.623.1130.1 

611.529. 9140.0 

I         I 


46 

47 
48 

49 
50 


I3.4'i5.0i7.630.43i 

.  .  156.559-3'  0.6  . 
'.  .  .  |11.2  14.6  16.5  . 
I58.7    0.5    3.416.418.019.721.5 

141. 2*43. 045. 7  59.4'  1.0   2.8   4.8 

!       I  I       .       ' 


933.735.4.37- 

.     .   .    ii.8ji4. 
.     .   .    31.0I34. 


23- 
0. 


I 
049-752.553.9 

6  16.5  18.2  20.2 

4  36.5  38.6  41. 1 
I  36.438.940.5 

7  19. 622. S  24.5 


11  50.10 

21  42.13 
.30  51.51 

37  5.65 
43  2.70 
53   13.39 

58  9.46 

59  8.76 
3  20.73 
3  27.93 

12  35-95 

19  33-68 

20  9.71 
23  27.99 

32  19-74 

38  2.86 


Date. 


-h 


-h 


-h 


38  34-88 
44     6.50 
21   40.46 
29     6.21    , 
37  41.49    - 


45.647.549.9    1.9   2.5    5.0   6.61  8.320.322.6124.3    46     4.95  1  + 

15. 617. 019. 9   . j  .  .    51.653-955.5,  5^  35-57    + 

21. 423. 727. 1  44. 446. 348. 751. i;53-3 '0. 013. 3  15.5    58  48.62    - 

1.4    2.9    5.7  17.8  19.321.022.7124. 4  36.5  38.9  40.4' 
=  58.7   0.2    2.0   3.6,  5.2  17.3  19. 921. 4 


5  21 .00  I 

6  8.54 


-h 


31  9.210.813.525.4.26.828.530.3131.943.846.148.0    51   28. 57  -h 

32  .  .  I  .   .     .   .  '  . j  .   .     f).\    9.010.5    59     8.63  — 

33 j  .   .    23.631.232.8'  59  30.87 

34  '  .  .    47.249.951.3   .  .     .  .     2.6'  5.2   6.9   8.410.5     o    0.25  — 


-H 


Feb.  13.  Image  west  01^45  ;  clamp  east. 
Image  west  0^.23 ;  clamp  west. 


1877. 
Feb.  13, 


h. 
6.2 


I 


s. 

2.38 

19-59 
2.37 
2.38 

37.76 

2.18 
1. 01 

52.73 
14.86 

0.77 

7.62 

64.88  I 

0.02  i 

O.Ol 

1-44  , 

0.07 
0.25 
0.20 
0.09  ' 
0.09 

1.06 
0.03  ' 
0.49 
0.13 
0.13  ' 

11. 11 
0.14 
0.15 
0.15  ' 
0.04  I 

I 

o  04 

17.64  : 
17.64 
28.46 
4.04 

1.08 

O.OI 

0.25 
4.98 

7.26 

0.06 
30.18 

1 7 .  68 
17. 68 

1.47 

0.19 

29.12  I 

36.77 
0.24 

0.08  ■ 


s.   , 

5.50  ! 
5.50  ' 
5.50 
5.50  I 
5.50  , 

5-50  ' 
5-50 
5.49  '' 

5-49  i 
5.49  , 

5-48  1 
5.48  1 
3.23  , 
3.23 

3-22  I 

3.22 
3.22  , 
3.22 
3.21 
3.21  I 

3.21  ' 

3-21  I 

3.20  , 
3.20 

3.20  , 

3.20 
3.20 
3.20 
3.20  ' 

3.20  : 
3.20  ' 


3. 
3. 
3. 
3. 

3. 
3. 
3. 

3- 
3. 

3. 
3- 
3- 
3- 
3. 

3- 
3. 
3. 
3. 
3. 


6 
6 
6 
6 


9  ' 

9 ; 
9 
9 ' 

9 

•: 

8, 

7  ' 
7 
7 
7 


h.  m.   s. 

5  35  38.54 

35  51.92 

37  52.08 

38  48.77 

39  9.68 


4 
4 
4 

5 
5 

5 
5 
5 
5 
5 

5 
5 
5 
5 
5 

5 
5 
5 


6 
6 

7 
7 
7 

7 
7 
7 
7 
7 


45  51.80 

51  22.60 

58  35.20 

5  7.70 

5  55.24 

10  34.61 
21  41.03 
30  9-73 
35  38.34 

35  49.67 

36  37.77 

37  51.88 

38  46.53 

39  9.29 

50  5.66 

51  15.41 

58  37.80 

59  0.04 
59  18.60 


6  21  27.86 
6  30  38.32 
6  36  52.72 

•  •  •  • 

6  52  52.95 


57  56.23 

58  25.41 
2  49.88 
2  57.08 

12  21.31 


Reduction 
to  1877.0. 


5  50  26.72  ; 

6  o  20.98  ,  — 

•  •    •    •    *t" 

6  21  28.61   — 
6  30  38.33 

6  38  11.78 

•  •    •    • 

4  21  27.21 
4  28  52.97  ; 
4  37  26.83 


s. 

1.86 

1.86 

1.88 

1.90 

1.90 

1.49 
1.76 
20.21 
7.01 
1.86 

4.37 
30.44 

l.IO 

1. 14 

3.74 

1. 19 
1. 19 
1.62 
1.48 
1.48 

4.25 
1.50 

2.88 

1.83  I 
1.83 

1.84  i 
1.85 
1.86  I 
1.86 

1.55 

1.56 
1. 48 
1.48 
1.48 
19.42 

6.83  I 
1.84 
1.62 
29.67 

1.65   I 

I 

2.07 
2.07  . 
1. 71 
1. 71   I 
10.86 


19  20.71  ' 

1.74 

19  27.43 

1.74 

22  38.06 

2.67 

32   6.82 

1.76 

37  49.62   - 

-   2.35 

CORRECTIONS,  &c. 


Error  of 
clock. 


s. 
13.19 


Hourly 
rate. 


s.        i 
-4-  0.021      — 


I04 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


o   . 

Q 


1877. 
Feb.  13 

Y. 
14 


y 


a 
6 


15 


Date. 


OBJECT. 


♦+38"  9'    . 
Geminorum 
Tauri     . 
♦-25''  40'  . 
Tauri     . 

Weisse  725 
♦+10"  42'  . 


* 


+  10"  45 
+  10'' 43' 
+ 10'  43' 


46' 

47 

49 


•  f  10^ 

•  +  43*^ 
*-25* 

•  +  27''  34    . 
♦-23°  48-   . 

*+30°  13'  • 
*+30°  17'  . 
Weisse  (2)  iii 
B.  A.  C.  1619 
♦-25"*  21'  . 


♦_ 


32**  35' 


+  25^  32 
Ononis. 
Ursac  Minoris, 
B.  A.  C.  2<y;9 


49  Aurigac. 

y    Geminorum 

51  Cephei  . 
B.  A.  C.  2247 
*-i4''42    . 

*-i4'*42'   . 
*-i4^42'  . 
B.  A.  C.  2377 
O.  Arg.  S.  6728 
*4-22    32'  . 

♦+21"  41'  . 

*+i5°34'  . 
P  Geminorum 
y    Tauri     . 

Lacaille  1463 


44' 
o' 


*"32' 

♦+27'' 

*-H33*  31'  . 
*-26''    o'  . 

*-29''  58'  . 

Lalande  9106 

*+43''  45'  . 
*-25''49'  . 
♦+45'*  6'  . 
O.  Arg.  S.  3720 


S. 


Xi 

B 

s 

Z 


I. 


41.5 
52.0 

37.4 

2.5 

41.4 

22.3 
3.3 


55.8 

•      • 

44-5 
10. o 


SECONDS  OF  TRANSIT  OVER  WIRES. 


II.    III.  IV.    V.    VI.  VII. VIII  IX.    X.   XI. 


CORRECTIONS. 


31-4 
10.0 


.  .     .  .      3.9    5.6    7.6   9.6  II. 6 

33.235.9 II. 214. 116 

1 1. 8  14.728.430-1  32.1  34.1  35.849-552.554 

4.4:12.925.121.628.736.444.652.248.9   0.6   7 

.  .     .   .    49.050.5  52.254.1  56.1    9. 211. 813 


I 
2 

3 
4 

5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 
33    -  '    • 

34  >3.3>5 

35  50.351 

I  , 

I 

36  45. M7 

37  0.4    2 

38  i35-6!37 

39  35-737 

40  43.245 

I 

41  .  .     . 

42  55.257 

43  50.552 

44  -  .     - 

45  58.8   o 


43.646.7    2.3   4.1    6.0   7.910.225.528.630 

53.956.610.3  1 1. 8  13.7  15.617.230.733-535 
38.9 41.7 54- 1  55.557.358.8   0.5 13.0 15.6  17 

4.3    7.020.321.823.725.727.140.543.345 
42.945.65S. I  59.7    1.5    3.0   4-7  17. 1  >9. 821 

24.026.538.539.941.743.345.156-959-5    I 

4.9    7-3  "9-320.922.524.1  25.7 

.  .     .  .    34-636.037.739.340.9 

.  .     .  .   48.1  49.851.653.354.7 

7.0   9.611.3   .  .     .  .   22.224.926.428.030 

.  .     .  .   45.347048. 650. 451. 7   4.1    6.5    8 
58.2    1.6  1 8. 2  20. 7  22. 6  24. 7  26. 8  43. 5  47. 1  49 

.  .     .  .   29. 731. 1  33.034.936.5 

46.349.2    2.8    4.1    6.0   7.9   9.923.426.027 
1 1. 7  14. 5  27. 6  29. 3  31. 032. 9  34. 6  47. 7  51. 4  52 


26.5 

8.3 
21.6 

■      • 

54.5 

»5-5 
26.5 


28.331.445-547.2  49.1  51.252.9   7.2  10  on 
9.7  12.425.727.229.030.732.845.948.750 

23.425  937-839-341.142.844.256.358.9  0 
....     .  .   48.016.042.0  .....     .  .     . 

2.4  14.5  12.3  19-527-735.743-041.552.459 

17. 4  20. 4  33. 7  35 -5  37. 4  39.341.0  54. 5  57. 5  59 
28.230.743.244.846.548.350.0   2.3    5.0   6 

....    19.047.023.057.030.0 

.  .     .   .    21.726.232.2  36.741.0 

.  .     .   .    56.057.759.2    0.8    2.5 


135.036 
46.648 


•  739-4 
.251.0 


10. o  13.0  15 


.     .  .    59.9  10.020.5  SI. 441. 5 

.017.831.033-634.336.1  38.051.253.855 
854.4    7-6   9.1  10.7  ic. 6  14.327.229.731 

.5.50.2  3.1  4.6  6.4  8.1  9822.825.527 
.0  4.7  16.9  18.7  20.222.1  23.736.038.640 
.540.354.1  55.957.659.4  1.2  14.8  17.5  19 
-2 39-9 52. 3 53- 8 55. 6 57. 4 58. 9  ".2 13. 8 15 
.348.0   2.5    4.2    6.3    8.210.024.327.028 

.     .  .    59.1    0.7    2.7    4.7    6.620.923.925 

.059.7 33.536.338 

.455.0   9.7  11.4  >3.4 '5-5  »70 

15.718.520.422.124 

.5    3. 4 17. 2 18. 7 20. 9 22. 8 24. 6 38. 341. 2 42 


46  ....     .  .      5.8    7.8  10.0 12.3 14.5 

47  55-357.5    0.8  I/. 4  19.421.724.226.342.946.248 

48  .   .  i 22.424.726.328.030 

49  14. 6;y. 220. 637. 339. 541. 744. 346. 5    3.5    7.o|  9 

50  12.214.1  16.929.4  31. 2  33. 035. 037. 1  50.5  52.954 


CORRECTIONS,  &c. 


Error  of  i    Hourly 
clock.     '      rate. 


1877.      h.  s.  s. 

Feb.  14,   5.7     —     8.90     -+-  0.067 


n 


s. 
+     1.39 


s. 
+    0.08 


6 

2 
2 
o 


Mean 
wire. 


Inst. 


m.  s. 
43  6.09 
46  13.68 
12  57.27 
18  23.75 
29     1-37 


4- 


34 
41 
41 
41 
42 


41.70 
16.00 
37.70 
51.50 
19.94 


-h 


s. 

0.14 
0.07 
0.46 
0.58 
0.49 

0.28 
6.90 
0.30 
0.30 

27.94 


Right 
Ascension. 

Reductio 

Clock. 

to  1877.0 

s. 

—  13.16 

13.16 

9.00 

8.99 

8.98 

h.  m.     s. 
7  42  52.79 
7  46    0.45 
4  12  48.73 
4  18  14.18 
4  28  52.88 

s. 
-      2.6: 

2.3: 
1. 01 

1.02 

i.i: 

8.97  4  34  33.01 

8.97  4  41  1393 

8.97  ,  4  41  29.03 

8.97  4  41  42.83 

8.97  4  41  43.03 


0 

42  55.20 

— 

6.29 

8.97 

4  42 

39-94 

2 

47  22.58 

-h 

1.44 

8.96  . 

4 

47 

15.06 

1 

51  33.04 

— 

0.59 

8.95 

4 

51 

23.50 

9 

57     6.18 

+ 

0.82 

8.95 

4 

56  58.05 

0 

0  31.15 

— 

0.53 

8.95  1 

5 

0 

21.67 

1 

4     7.66 

+ 

0.89  i 

8.94 

5 

3 

59-61 

0 

4  53.63 

0.9Y  ; 

8.94 

5 

4 

45.60 

I 

6  32.10 

+ 

0.90  ' 

8.94  j 

5 

6 

24.06 

6 

10  36.64 

— 

6.84  i 

8.94 ' 

5 

10 

34-54 

7 

14  59.58 

7.74  ' 

8.93 

5 

14 

42.91 

7 

21  49.18 

— 

0.79 

8.92 

5 

21 

39-47 

5 

30  29.17 

-h 

0.75 

8.91 

5 

30 

21. 01 

3 

48  41.05 

+ 

0.26 

8.89 

5 

48 

32.42 

12    15.33 

— 

24.67 

8.87 

• 

• 

•            • 

8 

21    27.57 

4 

6.97 

8.86 

6 

21 

25.68 

0 

27    37.38 

0.83 

8.84 

6 

27 

29.37 

5 

30  46.55 

0.50 

8.8J 

6 

30  38.20 

42   23.20 

30.27 

6.83 

• 

• 

•            • 

47  31.56 

+ 

4.25 

8,83  ' 

6 

47 

26.98 

I   59.24 

— 

0.29 

8.81 

7 

I 

50.14 

3 

2  54.90 

— 

0.27 

8.81 

2 

45-82 

2  48.60 

+ 

17.58 

8.81 

2 

57.37 

12  20.66 

+ 

9.37 

8.80 

12 

20.09 

4 

18  34.50 

— 

0.55 

8.79 

18 

25.16 

6 

24   10.85 

4- 

0.66 

8.78 

24 

2.73 

I 

30     6.45 

0.64 

8.78  , 

29 

58.31 

2 

34  20.32 

0.47 

8.77 

34 

12.02 

2 

37  57.55 

0.84 

8.77 

37 

49.62 

3 

12  55.55 

0.06 

6.93 

12 

48.68 

9 

23     6.17 

+ 

0.16 

6.92  ■ 

22 

59.41 

5 

24   10.51 

— 

7.53 

6.92 

23 

56.06 

0 

29   16.62 

4- 

0.05 

6.91 

4  29 

9.76 

33     5.61 

4- 

7.79 

6.91 

4  33 

6.49 

0 

36  20.14 

— 

37.75 

6.91 

35 

35.48 

8 

42  20.84 

4- 

0.15 

6.90 

42 

14.09 

46  10. od 

0.00 

6.90 

46 

3.18 

5 

47  21.84 

4- 

O.OI 

6.90 

4  47 

14.95 

4 

52  26.36 

— 

37.69  ' 

6.89 

51 

41.78 

1 

58  41.94 

4- 

O.OI 

6.89 

4 

58 

35.06 

6 

1 
1 

4  33.35 

4- 

0.14  ' 

1 
I 

-  6.88 

1 

5 

4 

26.61 
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> 


OBJECT. 


J77. 
b.  15 


•+30"  22'  . 
♦-25'  21'  . 

♦4-38'  58'  . 
•+38'  5/  . 
•+38*  58'  . 

♦^-38'  II'  . 
•+38'  12'  . 

•+38'/  . 
B.  A.C.  i860 

(I    Orionis.     . 

•+20"  8*     . 
♦+2o*8'     . 
•+3^  26'  . 
6    Ursae  Minoris, 
B.  A.  C.  2100 


S.P. 


•-25*45'  . 
Geminorum 

Weisse  (2)  1043 

Weisse  (2)  1044 

•-28"  35'  .     . 


•-24*  15'  . 

•-24'  13'   . 
•-30*  43'  . 

B.  A.  C.  2317 

•—23*  30'  . 

Lacaille  2684 
•-35'  41'  . 
•-35*  44'  . 
•+40*  4a'  . 
WeiKse  (2)  625 

Weisse  (2)  730 

•-3i'3'    .     . 

•-3i*3'    .     . 
0    Geminorum 

•+38*9     .     . 


♦  o'a8'  .  . 
+o'  27'  .  . 
♦-30*  32'  .  . 
O.  Arg.  S.  7797 
O.  Arg.  S.  7798 


p    Argus   .     . 
,        B.  A.  C.  2749 
17     y    Tauri 

,        •+I7*i3' 
!  e    Tauri     . 

•+aa*  4 

•+33"  31' 
•-a6*  o' 

•+10*42' 

•+IO*42' 


I 


B 

9 


I 

2 

3 
4 
5 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I.     II.   III.' IV,    V. 

I 


VI.  VII.  VIII  IX.    X.    XI. 


'47. 
,28. 

42. 


I 


0,49. 
429. 

344. 


052 

932 

7  47 


8.3  10.4  13, 


i|  5-7  7-6 
946.147-7 
S  3-6,  5.1 
'i0.82i.() 
5.2S.730.9 


6    20.622.725.8   . 

7  '31. 834. 037. 2'   . 

8  5i.7;53.9'56.8'i2. 

9  '32.734.5,37.0,50. 
19.721.423.935 


10 

11 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 

27 
28 

29 
30 


I 
12.2,13.9.16. 5*29. 

.    •   ;   ■    .   j   •    •       7 " 

I  .  .    53-6|56.5:58. 

I     •      •  ■      •  •      •  • 

l.O:  2.7!   5.4' 18. 


I  •  >  .  8 
23.026 
'17.019 
41.043 
40.442 

.13.215 
I22.024 

I  3.5    5 

4.016 

'10.4  12 


7". 2,13 
.729.341 
.321. 523 
.146.3  1 
.545.0.58 


013.9 
I  51.8 

937.4 

3309 
6    9.0 

1    . 

.  ,20.0 

720.4 

.2    .   . 

.743.2 

.626.6 

.1    30 
.9   0.6 


g.4  II. 4  13.227 
49. 451-453  2    6 
7.1    0.1  11. 1    . 

23.825.927.(;-}3 
33.035-037.'  52 

•  ■  •      •  •      •  *f 

•  •  ••  s*!^ 

16.0  1S.2  20.2  35 
53-655.357-0   9 

39.1  40.842.354 

32.734.436.048 
10.6  12.3  13. S  26 
.  .    II  .0  14.2  15 
47.5  16.5   .  .     . 
22.224.025.8  39 


.318.11  . 
.026.7  . 
.3!   8.3'22 

.0,22.9153 
.415.0,  . 


•  •      • 

223.7 
.2    3.4 


25.326.829.6'  .  .     . 
.  .  I  .  .  ,  .  .  .54-2  56 
34*936.840.  li  .  .     . 
,11.2  13.5  16.8l32.634 
'15. 717. 9121.4127. 928 

111' 


.   .  I  .   .     .   .  156. 8  58 

32.934.6'37.7  5i.7  53 
.......  '10.8  12 

.339-352.754 


31 
32 

33  .  .     . 

34  34.636 

35  35.037 


-5 
.8 

.6 


.   .    25.027.8 
44.946.648.3 

.  .  41-244-5 
5.0  7.0  9.1 
2.4    4.4    6.0 


25.727.629.3 
14.025.936.9 


o 
46 
23 
»9 

50 
59 

57 
48 


58.4 

36.6 
41.3 


i.o 

-3i'^5-4 
.6"i4.5 

.4I56.4 

.040.3  55.3  57-2i59. 6 


I 


I 


36 

37  I  .  .  I  . 

38  1 18. 4  20 

39  141.042 

40  "48.750.353.4 


2.8   4 

.5  23.4137.2  39 
.8'45. 7.59-3    » 


.1    5  7 
.040.8 

3.1 


I 


I       „■ 

41  58|  7 

42  I3.5>i8 

43  '32.834 

44  ,33.5,35 

45  ;  •  •     • 

I         I 

46  I  .  .  I  . 

47  48.149 

48  >  .  .  '  . 

49  1  7.0  8 

50  !27.6  29 


.510.423.425 
.7i27.6'  7.913 

.737.3149.651 
.3'37.8  50.4  52 
.  1.  .  '27.929 


.o|26  7 
.118. 2 

52.8 

53.7 
31-4 


.3 
.0 

.7 


.     .  .   46.748.450.1 
.5^52.9    7.4    8.9  II. o 

■     I     •      •  •      •  •      « 

.910.5  II. 9  14. 
.2'3i.8|  .  .  I  .  . 


0.2    2.3   . 

.  .     .  .    17 
38.840.856 

43-445.5    1 

3.2    5.321 

57.258.9  . 
16.71S.432 
53.2   0.013 
1.5   3.618 

33-43^-^37 

7-5    9-"   • 

42.744-558 
5.0   6 . 8  20 

.    .       •    .    28 

28.630.343 
24. 1  29.3  10 
54.556.1  8 
55-4570   9 

33.234.847 
52.053.7    6 

12.9  15.2  2-) 

12.6  15.7  17 

32.835.637 


029.8  31.6 

3    9-0  11-9 

■      •  •      •     I 

246.5  4S. 4 
454.757.6 

'^  7.7  9-4 
()  19.020.8 

0  38. 540. 3 
9 12.7  14.4 
456.958.4 

551.352.8 
5  29.2  30.  S 
S 17.7  19.9 

•      •  •      • 

1  41.9  43-3 


7  3-3    4.7 

3 4S. 5 50.7 

8  2(). 9  28.7 

622.4  24.1 

I 

653-054-7 
7    2.4    4.4, 

•  •  •      • 

5  13  523.1 
350.652.4 

6  5.2    6.9 

•  •  •      • 

2  20.222.  I 

659.7    1.8 

3  4-5    6.5 

I  24.  4  26.4 

•  •  *      • 

435-236.9 
6 16.2  17.9 
821.823.5 

5  39.040.8 

•  •  •      • 

5  1.4  3-0 
723.425-1 
231.032.8 

5  46.2  47. S 
o  17.822.6 

6  1 1 . 2  1 2 . 7 
/  II.  I  13  6 
350.051.5 

9  9.3  10.9 

431-^33-9 
5  19. 221. 3 

238.941.1 
5    4-9    6.4 

I 


5. 

CORRECTIONS. 

Mean     | 

• 

Inst.          Clock. 

Observed     1 

Right 
Ascension. 

Reduction 
to  1877.0. 

wire. 

-- 

m.      s. 

s.       ' 

5. 

h. 

m.     s. 

s. 

8     9-44 

4- 

0.15  1- 

6.88 

5 

8     2.71 

-       1.47 

14  40-66 

0. 14 

6.87 

5 

14  42.93 

1.25 

iS  58. 88 

+ 

8.34 

6.87 

5 

19    0.35 

1.67 

19  32.14 

— 

8.31 

6.87 

5 

19  16.96 

1.69 

21   32. 87 

+ 

0.02 

6.87 

5 

21  26.02 

1.69 

35  45-oS 

0.03 

6.85 

5 

35  38.26 

1.80 

35   56.40  , 

0.03 

6.8s 

5 

35  49.58 

1.80 

39  16.05 

0.02  ' 

6.85 

5 

39    9.22 

1.83 

44  53-55 

0.13  , 

6.85 

5 

44  46.83 

1.38 

48  39.11 

0.07 

6.84 

5 

48  32.34                1.52 

1 

59  32.59 

+ 

0.05 

6.83 

5 

1 
59  25.81                f.70 

0  17. 4S 

— 

6.85 

6.83 

6 

0     3 . 80                1 . 70 

3     8.35 

— 

32.50 

6.83 

6 

2  29.02      —       1.88 

II  48.00 

4- 

0.24 

6.82 

• 

...       4-      18.80 

22  22.22 

-H 

0.14 

6.81 

6 

22    15.55        -         1.52 

23   17. iS 

,m^ 

25.26 

6.81 

6 

22   45."                    1.53 

30  4.1.95 

+ 

0.05  , 

6.80 

6 

30  38.20 

1.82 

36     3 . 92 

O.I2 

6.80 

6 

35  57.24 

2.22 

36     5.00 

0.03 

6.80 

6 

35  58.23 

2.22 

44     2.39 

0.15 

6.79 

6 

43  55.75 

1.60 

48  34.15   ' 

1 
0.14    ^ 

6.79 

6 

48  27.50 

1. 61 

48  43.20  • 

0.14 

6.79 

6 

48  36.55 

1. 61 

£2    18.20 

+ 

7.68 

6.78 

6 

52  19.10 

1.62 

2    13.67    . 



0.13    i 

6.78 

2     6.76 

11.35 

10   31.52 

+ 

0.14 

6.77 

10  24.89 

1.68 

10   46.07 

0.14 

6.77 

10  39.44 

1.68 

17    58.26 

0.  16 

6.76 

17  51.66 

1.70 

17  53-55 

0.18 

6.76 

17  51.97 

1.70 

22  36.63 

0.02 

6.76 

22  29.89 

2.65 

23  41.29 

+ 

0.02    1 

6.75 

23  34.56 

2.65 

1 

27     9.60 

_ 

8.66 

6.75 

26  54.19 

2.71 

31   47-71 

4- 

7.71 

6.75 

.« 

31  48.67 

1.73 

32  22.19 

—  • 

7.41 

6.75 

7 

32     8.03 

1.73 

37  56.33 

+ 

0.04 

6.74 

37  49.63 

2.35 

42  59-42 

4- 

0.02  , 

6.74 

42  52.70 

2.66 

46  37.30 

— 

33. 9S  ' 

6.73 

45  56.59 

1.92 

46     5.82  1 

4- 

0.07  1 

6.73 

45  59.16                1.92 

51   40.85 

0. 15 

6.73 

51  34.27                1.77 

55     3.09 

0.15 

6.73 

54  56.51 

1.78 

55   10.73 

0.  r6 

6.73 

7 

55     4.16 

1.78 

2  26. S4 

4- 

0. 13 

6.72 

8 

2  20.25  !          1.80 

7    18.44 

— 

0.05 

6.72 

8 

7  11.67  j             6.72 

12  52.87 

0.02 

4.20 

4 

12  48.65 

0.97 

18  53.59 

0.03  1 

4.20 

4 

18  49.36 

1. 01 

21    38.22 

6.90 

4.19 

4 

21   27.13 

1 

1.04 

29  57-21 

7.06 

4.19 

4 

1 
29  4596  I             1. 10 

33   11.00 

0.17 

4.18 

4 

33     6.65                1. 18 

36   17.26 

— 

37-58  . 

4.13 

4 

35  35.50  1             1.04 

41   53.86 

4- 

♦  0.24 

4.18 

4 

41  49.92                1. 13 

41   47  07 

4- 
1. 

0.18    — 

CORRI 

Error  of 
clock. 

4.18 

2CTIO 

Hou 
rate 

4 

NS, 
rly 

^9 

41  43-07      -  .     1.13 

&c. 

Date. 

1          n 
1             s. 

c 

1877.       I 

5 

i« 

8. 

Feb.  15,    6 

-4 

—    6.81 

4-  0. 

055 

1    —      O.IO 

1 

1 

1 
1 

1 

4-     0.08 

Jt^ 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSET  OVER  WIRES. 

]    r"  II  ■-.--,■ 

;  I.  I  II.  .Ill.IV.I  V.  I  .1  X.   XI 


I  CORRECTIONS. 


11    *5 

13     J3 

■3  J6 
■4  36 
"5 

■7 

ly  37 

•^-s:    j('   .      . 

■       27 

a7-32i).33a 

» 

»9 

53-9;;5 

2a.»a4 

«        K             S 

41  (ami'lupaidi   . 

■       30 

25.7*9 

-J 'J 

R  A.r.  )jio  . 

■       31 

5'-'J.S9 

ft 

•-38'  50    .      . 

■       31 

.  .   45 

0' 

H.A.C.S117   . 
,)     Oi-minotiim     , 

■  33 

■  3J 

3.<'I4 
3'. 9  33 

01     .^ 

'-il'jr-.      . 

■       35 

.  a  7.:^ 

0.  A  rg.  a  (■(■"/- 

.       36 

,. 

»q,o.6«. 

"-•*"  *<•'  ■     . 

\V\-issu(,i73'.. 

-       38 

32.&: 

2:56. 2:58. 

*-3i°3'     ■      ■ 

■      39 

5  50-5  5*. 

2   9- 

¥1:     » 

.1    GcmUioriim      , 

;a  I.riclani    ■  .      . 

■      41 

25.136 

9*9 

■      43 

■  5-317 

JH) 

0:33. 

■      45 
.      j6 

Y 

17-8  "9- 

57.4  59 

1 

it,  Tiiuri     .      .      . 

54.255 

*-;» 

13-5 "5- 

■      J8 

45.647 

4  49 

'■■i   7- 

i7,a'i9 

"     Tauri     .      .      . 

■      50 

49-751 

4  14 

-7|ir. 

7,  '9  9-75  1  + 


3.16 

-  J 

■49 

3.1b 

3.17 

.07 

u.os 

..03 

a.aq 

3.37 

a.91 

•  Va 

B.30 

u.^a 

o.M 

i.ai 

1.10 

1.76 

S.60 

5.49 

>.lo 

..y( 

o.ib 

■39 

!.n 

1.07 

o.as 

0.39 

i.-ts 

.91 

7. JO 

n.ia 

D.lb 

5.98 

li: 

n.nn 

>,ob 

—16, 

4  4"  48.01 
4  41  41.49 
4  41  58.45  ' 
4  4a  jo.oq 
4  43  44-80 

4  44  24-,ol 


5  8 


Z.66 


S  "4  42.69 

5  »■  3-53  , 

5  a8  3.S9 

5  33  a7-9i 

S  33  41- SO  I 

5  37  51.81 
5  38  38.55 
5  39  9-39  : 
5  46  55 ■a4  ' 
S  SO  54.SO 

5  SO  56.46  ' 

6  o  7.se 

6  6  49.04 

6  6  53. as  - 

.   .   .   .  j  H 

6  IS  ^.39  ,  - 
6  «  45.12  ; 
6  24  11.46  I 
6  30  38.31 
6  38  "-38  I 


7  '6  3-77  j 

7  17  18-65 
7  as  35.48 
7  »6  54-15  ' 
7  31  48.72 
7  31  S.08  : 

7  37  49.56 
3  48  39.56  I 
3  52  18.31  I 
3  57  a6-4» 

3  58  4.16 

4  a  0.8s  I 
4  6  56-64  I 
4  la  48.57 


CORRECTIONS, 

&C. 

Error  of 

Hourly 

clock. 

raic. 

-^ 

- 

-     4." 

+  0.051 

-    0.41 

+     0.09 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 
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t   i 


>.  19 

r 


OBJECT. 


Weisse  725 

•+10"  42'  . 

•+io''42'  . 

•+10*42'  . 
•+io'42'  . 

♦+10"  42'  . 

•-hio'42'  . 
Wcissc  926 

•-23' 48'  . 
»-25*  33'  . 


B.  A.C.  1641 
o    Columliae   . 

*+77'  50' 
♦—32'*  29* 

m 

♦+25'  56' 
•+38**  II' 
•+3S'   13' 
*-29'  56 
•-29-  54' 

H.  A.  C,  1935 

♦+37'  58'  . 
•-26"  42'  . 

•-26*  42'  . 
B.  A.C. 2021 

Weisse  446 

•-25'  45'  . 

y    Geminorum 
51  Cephei .     . 

•-38''  50'  . 

♦-20"  26'  . 
B.  A.C. 2317 
6    Geminorum 

•-24"  41'  . 
O.  Arg.  S.  6696 

O.Arg.S.6728 
•-14^46'  .  . 
Lalande  14619 
Weisse  (2)840. 
•-14"  ai'  .     . 

Lalande  15079 
•+  o'  30'  .     . 

•-30'  32'  ■  • 
•-30-    r  .     . 

O.  Arg.  S.  7797 

I        O.Arg.  S.779S 

p    Argus   .     . 

21  R  A.C.  2749   . 

m    Tauri  .     . 

•+10*42'  .     . 


SECONDS  OF  TRANSIT  OVER  WIRES. 


S 

3 

z 


I. 

—  I 


11. 


III. 


I 


I 


I 


I 


IV.    V.  I  VI 


I 


1  30.5l32.i.34.646.6'48.iiiQ.S 

2  ,i6.5|i8.3'20. 1  22.1124.8,  .  . 

3  I38.7  JO.  1142. 7,  .  .  I  .  .     .  . 


4  .  . 

5  I.  . 

6  .  .  . 

7  i  .  . 


I 


36.4,53.059.6 


.   .  I  .   .  '53-2J55-i'56.8 
12  2,14.8  r6.3'  .... 

8  2I.9|23.726.338.3!39.q'4I.6 

9  '17.0118.821.634.5136.0138.1 

10  1  5.1,  7. 310.320. 622. VJ25. 1 

11  16.218.2,21.535.937.639.6 


VII.'VIII  IX. 


51.55^-3  5.0 

I  I 

•        •       I      •       ■       •      •       • 

.  .  I  .  .   13.6 

1.4;  3-0   •   • 
.....    20.0 


58.4,  0.4, 


X.    XI. 


Mean 
wire. 


m.      s. 
34  49-82 
41  20.36 

15. 717. 5    41  58.05 


7.4   9-1 


41  59-70 
22.624.0   42  22.20 


12 

13 
14 

15  I  . 


39. 4!i2. 044.0 


11.7  i8.9'26.2 


4i.7'43.7i58.2 
57-41  0.5,  2.5 
34.9,41.9 


II. 2  13. 216. 3  30. 4131. 033. 8  35 -8137. 7  51. 7 
...  4.8!  6.3'  7.f 


16 


17   30.8 


I 


.  .  I  .  .    29.7 
32.7,36.2   .  . 

18   42.2144.1:47.4'  -  - 
iq  =27.6j29.5'3f.733.3 

20   50.4JS2.5I55-41  91 

!         !         I 
21 

22 

23 

24 

25 


30.8'32.8,36.2'5r.2 
0.51  2.3|  5.2120.5 

27.0I29  031.232.9 


35-4 


26  I  2. 

27  158. 

28  ,35- 

29  .  . 

30  '  .  . 
I 

31  ,  .  . 

32  16. 

33  '44. 

34  59. 

35 : . . 

I 

36  20. 

37  '32. 

38  '  .  . 

39  54- 

40  ,52. 


37.2,40.355.0 


3i-2|33-2 

•      •  •      • 

36. 5 1  .  • 
if.o  12.9 


9.4  ir.i    . 

I 

350I36.950.C 

.  .  I  .  .  114. 6 

.  .  I  .  .  ,26.0 

46.1,48.850.7 

14.7  16.630.2 


1.4I  3.1 
4.6  6.7 

.  .  I  .  . 
54.8,56.6 


II  39.74 
13  54.64 
17  26.72 

23  33.95 
28  7.88 


53.»i55.357  4'5Q.3I4.4 
22.6,24. 827. 128. 9.  .  . 


|.i|  6.1 
35.7  .  - 
56.7'58.7 


71  4.4'  7.019.320.7,22.5 
5!  o.ii  2.1,  3.91  5.7 
i|36.7|39.4  5i.6,53.2'55.c 


.45i.6,53-2'55 
57.0I30.0;  3 

'34.0136.0,38 


8.0,10.0. 

43. 045. 947-8 

0.9'  2.9  17.4 


52.854.51  30  40.31 

»7.6i9.5,  35  55.23 

28.930.8'  36  6.57 

52. 7^4.81  51  ".17 

32.934.71  51  12.76 

J7.7I9.5  56  55.24 

.  .  I  .  .  I  o  16.49 

.  .     .  .  I  7  6. 14 

49-5'5i-5|  7  9-35 

20.4  22.0'  10  58.81 


116.5,49.651.7 
0|26.4  43 

8  46.549 
6    1.3    4 


I 


r 


I 

4.4'I4. 3,25. 5136 

.5;  7 
.9123 

•3i37 


.6 

.2  2.11  3.7  5 
.1  17.4,19.0120 
•   31.8,33.3135 


I 


22. 2|25. 0,38.0139. 8  )I 

33. 7,36. 448.7:50. 3:52 
.824.3I  .   .  ,  . 

.811. 6,13. 3114 


4 

3 
120. 122 

556.1I58 
2!53-9l36 


41  ,11.4 
43  119.0 

43  28.3 

44  .   . 

45  •  • 


461 

47 
48 

49  ' 
30 

I 


23.9 
35.2 


13.015 
20. 5*23 

30.4I33 

.  .  j  . 


.6:«3 
.2133 

.  135 

.9  If- 

.5,  8.8iio.3ii2.2'i3 

.727.729.2'3i 

.347.i;490i5o 

.    20.3|22.0|23 
.       9.2  II. 2  13 


38. 2^41. 042. 8   .  .  I  . 

.  .  I20.4  33-5I35.<^'36 
29.1I37.8  18.0,23.3128 
5i.o;53.6  6.1  7.51  9 
36.8,39.6   .  . 


24.^25.838.2 
34.737-338.8 
56.8  58.4  10.9 

0I40.0I10.5,  .  . 

i|40.i,4i.8   .  . 

.5'  4.6  6.9 
. 447.0,  7.6 
.2,  8.921.8 
.024.8    .  . 

.  i'39. 052.0 

,         I 

.345.058.2 

.855. 4,  7  7 
.4.38.1  39  6 
.'*^  18. 531. 4 

.9'i5.7'27  9 
I         ' 
.0,32.634.2  46.5 

.  I  .   •  I  •   .    53.3 
.952.754.6    8.5 

.925.927.741.4 

.  1 1 1 5 . 1 1 1 6 . 9   .   . 

I 

.  'ss-J  58.5  0.2 

.9I38.740.453.4 
.5134.639.920.3 

.3  11.0,12.7,25.0 

.  I  .   .  .  .   .    10.4 


0.9   3.0, 
10. oil. 7 

n.543.5' 
J3-935.6I 

30.4  31.91 

I 

I 

48.850.5' 

55.957.4I 
11.4  '3.0, 

I3.945.9| 

•      •  •      •     I 

I 
20   4.3; 

.   .  i57.7" 

28.433.4: 
27.8'  .  .  I 

13.4  15.9 


33  30.96 
47  38.22 
51  50.84 

54  31.37 

55  13  »o 

55  52.76 
2  36.86 
7  28.84 

29  9-33 
41   55.22 


CORRECTIONS. 


+ 


42    56.78    i+ 

27.530. i'3i  8133.635. 7!  43  25.25    - 

»3.2'44.J'57.o 

39.8,4i.6;54.6 

27.329.2  43-8 


I. 


59.3    i.O|  44  41.55 
57.359-0     o  38.03  , 
46.447.9I    0  25. oS    + 


I 


'+ 

1  + 


! 

I 

i  + 

r 
1^ 


40.642.4  16  22.52 
41. 043.'  23  20.52 1— 
13.4,15.01 30  55.05 ,+ 
43  4.10  - 
49  38.00  '+ 

I 
9.011.21 57  0.12  - 

2-4. 333.6.   2  25.37 
24.426.1'  13   5.47  - 
.  .   .  .-I  16  13.76  ,+ 

54.756.31  17  42. 4»  ,- 

18  41.58  '+ 

23  52.02  1+ 

24  33.16  '- 

30  15.04  i- 
35  12.15  i+ 


+ 


+ 


Inst. 


s    I 

I 
0.05  ■ 

34  84  I 
0.05  I 
0.03 

^7  53 

0.03  I 
28.21 
0.04 

0.2f  I 
0.22  j 

0.30  ' 

33. 5S  I 

0.79  I 
0.28  ■ 

0.13 

7.23 
0.08 
0.08 

0.33 
0.25 

0.09 
8.12 

0.22 
0.31 
0.07 

o.  16 

18.68 

0.02 

3-70 
0.32 

29.43 
i.>3 

O.O! 

7-34 
6  91 

0.22 
o.  16 

28.54 

O.OI 

0.16 

o.  14 
o.  10 
0.26 

7.'?3 
0.24 

3T  83 
0.21 

0.53 
0.04 

o  oS 


I 


Clock. 


s. 
16.95 
16,94 
16.94 
16.94 
16.94 

16.94 
16.94 
16  94 
16.93 
16.93 

16.92 
16.92 
16.92 
16. 1)1 
16.91 

16.91 
16.90 
16.90 
16.90 
16.89 

16.89 
16.  S9 
16.88 
16.88 
16.88 

16.83 
16.87 
16.87 
16. 86 
16.86 

16.85 
16.85 

16.84 
16.84 
16.84 

16.83 
16.83 
16.83 
16.83 
16.82 


16 
16 
16 
16 
16 


82 
81 
81 
81 
i?i 


16. Si 
16.81 
1 6 .  80 
16.56 
J6.55 


Observed 

Ri^ht 
Ascension. 


h.  m. 

4  34 
41 
41 
41 
41 


4 
4 
4 
5 
5 


5 
6 
6 
6 
6 


s. 

32.92 
38.2- 
4 1 . :  6 

42.7') 
47.73 


42   39.^7 
42    lO.lO 

44  24.65 
o  21.3! 

6     8  37 


5  11   23.12 

5  >3     4. 'I 

5  >7     9.<»' 

5  23   >7  3-' 

S  27  ^o.h; 

5  30  r6  17 
5  35  38.2^ 

5  35  49-^') 
5  50  54. fo 
5  50  56  12 


56  38.2'' 
o     7.72 

6  49 
6    C2 

10  41 


7-> 
ho 


6  16  5.F0 

6   22  44. ()7 

6  30  38.2=) 

•            •  •            ■ 

6  49  21.4^) 


56 

2 
12 
16 

17 


1 3  '^  4 

7-39 
48.62 

4.26 

1S.69 


18  24.'  7 
23  35.33 

23  47  79 
29  58.10 

34  55.  19 


38 
47 
5» 
54 
54 


I4.i'8 
21 .51 
3i  29 
7  33 
56.53 


7  55     4    '2 

8  2  20 . 26 
8  711^1 
4  23  52. 3i 

4  41   3S.75 


Reduction 
to  1877.0. 


s. 

—  1.05 

l.IO 

1 .10 
r.io 

1. 11 

1. 11 
i.ii 

1. 12 
1. 12 
1.14 

I   16 
1.17 
4.01  i 
1.21 
1.29  I 
I 

1.52  I 

1.73  I 

1.74  I 
1.33  I 
X.33  I 

i 
1. 91    I 

1.93  ! 
1 .40 

1.40 

1.96 

1.47  ' 
1.46  , 
1.78 
27.69 
1.56 

1.60 

10.42 

2.08 

1. 6s 
1.66 

1.66 
1.72 
1.72 
2.14 
1.75 

1.78 
T.9I 
1.74 
1.74 

1.75 

1.75 

1-77 
6.65 

1 .01 

—  1 .07 


CORRECTIONS,  itc. 


Date. 


Error  of  ,    Hourly 
!     clock.     1       rate.       1 


1870.        h.    I  s.      ' 

Feb.  19,     5.7      —   16.90  ' 


s. 
0.041 


n 


s. 


—       0.2()        +       0.09 


•»^^^^w^" 


io8 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


I 


1877. 

Feb.  21 

Y. 


Mar.  IS 


Date. 


OBJECT. 


♦+10"  42'  .     . 

♦+10**  43'  .  . 
Weisse  925 

Aurigx 

*-23°  48'  .  . 
O.  Arf?.  S.  3720 
*-25^  36'  .  . 
B.  A.  C.  1619  . 
Weisse  (2)  .J30 

Weisse  (2)  431 

•+54°  35'  . 
Orionis 

Weisse  603 

Orionis. 

♦4-38'' 11'  . 
♦4-38'  13'  . 
*+38'*    7'  . 

*+20'=   17'    . 

B.  A.  C.  1867 


♦-32*'    o' 


-f-20- 
*  +  20' 

+  31 


12 

+31^  23' 


Ursac  Minoris 
B.  A.  C.  2100 

*-25''45'  . 
♦-25*'  48'  . 
O.  Arg.  S.  5176 


49  Aurigx. 

*-32''4'  .  . 
Weisse  (2)  1043 
Weisse  (2)  1044 
B.  A.  C.  2210   . 


Groom.  1241 

♦-I4''44'   . 

*-i4"44'   . 

*-l4^44'  . 
*— 23*  29'   . 

Lacaillc  2684  . 
Weisse  (2)  730 
Weisse  (2)  840 
Weisse  (2)  874 
{i    Geminoriim 


•4-38=  20'  .      . 
0     Geminorum 
a     Orionis. 
i\     Ursic  Min..  S.  P. 
>'    Geminorum     . 


E 

s 


I 
2 

3 
4 

5 


8 

9 
10 


II 
12 

»3 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 

33 
3-^ 
35 

36 

37 
38 

39 
40 

•41 
42 

43 
44 

45 

46 

47 
48 

49 
50 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I  CORRECTIONS. 

I 


I. 


43.7 

0.0 

17.0 
22.1 


43.^ 
9.3 
4I> 
23.2 
56.9 

30.2 

43.9 
44.  t' 
57.9 

8.7 
59-5 

•      • 

22.6 


10.  c 


6.4 


:0.r 

27.7 
2.S 


3-5 
46.  c 

53.'" 
22.724 

20.<;;22 


II.   III.  IV. 


56.1 
46.049.0  .  . 

•       •  •       •  •        • 

..21.6 
2.1     5.822.2 


V. 


VI.  VII.  VIII  IX.    X.    XI. 


Mean 
wire. 


57«7  59-3   0-9    2.6   ....     .  . 

ig. 822. 224.0 

•  •   32.535036.838.440.5 
24.926.5  28. 1  40.242.544.0 


23.2 
24.5 


26.5  28.8I31 . 1  47.6  50. 953. 0; 


I8.72i.234.6l36.r37.939. 
23.827.0    .    . 


35. 
27. 


46 
12 

43 
^5 

58 

32 

4*6 

45 
39 


.348 
.2  16 
.546 
.026 
.6    I 

I 
.5135 
.  I  . 
.C49 
.648 
.8    2 


.450. 

.337. 
.057. 

.S23. 

.0  12. 

.9    .  . 

.  I  I. 
.11  4. 

.4   .   . 
.2    .   . 


10.7  13.627 

1.4;  3-916 

.    53 
4.927.0,41 

»9 


43-6 
29.6 


341.454.6 
.     .   .     0.1 


51 
31 


53.6' 
39-7 
e9.4 
31.0'  . 

I4.4:l6 


42 
I 


.058 
.733 

.  10 
.645 
.1    2 

•  31 
.1  17 


57.058.5 
2.5    4.2 
52.954.8 


.  I  .   .    50.5 
8    6.9   .   . 

735. 851. 1  54.1  55.8 


.0  13.3  15.2 
.OJ48.0  8.5 
.9   4.4  16.2 

.1  33.635.3 


17.5  20.0 

»3.J  15  5 
18.7  20.2 

37.038.9 
7  »9-41i.233.735.3 


I 


4. 1    6 

5.9    8 


2.5  15 


•529 

.818 

.3:«;6 

.8|43 

.I?.22 


.0    8 

.  1:10 


.       .    .     13.9 
•21   9-9,25. 2; 


17. 1119. 0 

28.5  30.2 

.2112.027.530.432.3 

20.723.4  24.8 

34-437.038.7 


I 


m.      s.     J 

41  59.32    4- 

42  4.12  4- 
42  36.64    — 

44  3«.37  - 
53  26.59    4- 

O  37.85 

4  43.28    + 

5  52.73    - 
10  51.22 

>7  39.95    - 

17  31.86    ^ 
21  42.47  i 
26     1. 10 
26     1.03 
30  16. 1 1 

35  54.75  ,4- 

36  14.25  !- 
38  8.15  4- 
46  4.48 

46  18.33  I 


5 

.2  28 

.  !57 


-431.333 
.3120.  i;2i 

-0157.7    9 
.645.647 

.624.637 


.0.31. 5159. 5  28 
-330-1  32.033 
•258.7:  1.3  3 
.  I  .  .  ;  .  .  ,34 
8.2  10.824.325.9.27.829 


•4i35.249-252. 
•S23.736.1  38. 
.3  12. 1  13.7 15. 
.649.4    3.4    6. 

340.342.343. 

I  I 

.054.0  .  .  !  .  . 
.835.5  .  .  .  . 
.3  5.218.K20. 
•  937.639.641. 

•53i.4:M.647. 


153.8 
940.7 
617.5 
1  7.9 
246.4 


51 

30 
9 


5 
47 

55 


36 
47 


34 
44 

53.955 
57.6=9 


44-1 


24.9 

55-2 


46 


955 
I  32 

S21 

.3  8 
-950 
-257 
■527 
•325 

.639 
.050 

.C58 

•3  2 
.  1  48 


.4 

.8 

.4 

.5 

.8 


2 
1 1 


21 

2«; 


441 


27 

57 

13 
!;o, 


.  1  30 

.1  59 
II . ^1  1 3 . o  1 5 

24. (  50.032 

16.7  1 8 . 4  20 


•  41 
.  I  o 

,0   9 

234 
.0  14 

.623 

.4   . 

.9  . 

-039 
.0   . 

.1.  . 
.1    6 
.4  II 
.1  U 
.7    2 

•545 
•9 '3 
.5,27 
-053 
.9|33.2,34 


43.745. 447. 449-2    2.7    5. 
-6    5-5, iS. I  20. 1  23.224. 

•7  13-715.8  17-732.535. 

•  .     •  •    55.357.1  59. 

28.535.943-536.448. 


.S28. 029. 931. 847. 050. 

<  .   .    21 .9  24 . 

.  I  .  .  44.847.249.1  50. 
.0142.844.546.1  58.3  o. 
•  ! 57-8   o. 


923.0 

4  43.3 
449-0 

I 

4    7-1 

927.0 
637.3 

0!  1.6 

255.5 

252.1 

425.9 
853.1 
9    2.4 

4    2.1 


33 
36 

36 


15.22 

13.73 
14.67 


42  28.86 


•  .7 

•3. 
.  c 

.  I 


8 
12 
16 

4 


10.5  12 

14.716 

4  1 8 . 4  20 

.1.6.0    7 


647.6 


15 

.629 

oii9 


49-4  51 
o 16.0  18 

3 30. S  32 
0.46.0  14 

9^36.738 


-  •  -  12.3  15 
-7,151  30.834 
.4  18.031 .033 
.222.034.4  37 
.8    9523. 025 

.5:53.4  8.8,12 
.620.433.936 
•  5  34. 1.46. 1  48 
.041.0  2.042 
.540. 1  52.655 


.0  16.5 
.  2  36 . 2 
.735.2 
.1  38.8 
.827.7 

I  I 

.o|i3.8 
.638.2 
.650.3 
.0  9.0 
.056.8 


52  31.35 

0  20.ir  4- 

1  6.90  — 

2  45.46  4- 

3  34.56  - 

II  59.60  ;— 

22  24.74  4- 

23  8.51  - 

23  38.36  — 

24  27.75  4- 

I 
27  52.85  - 


4- 
4- 


47  27.82  4- 

2  6.17  14- 

3  28.96  I— 
7  42.69  4- 

10  41.35 

10  55.77  i 

27  10.53 
30  14.64  I 

31    18.25   : 

38  5.90  ; 

41  49.51  ' 
46  16.81  4- 

48  30.85  - 

11  46.55  4- 
30  36.71  - 


CORRECTIONS,  &c. 


Error  of       Hourly 
clock.  rate. 


Inst. 

Clock. 

s. 

s. 

0.06 

-16.55 

0.08 

16.55 

34.59 

16.55 

6.39 

16.55 

0.03 

16.54 

0.14 

16.53 

0.16 

16.53 

18.99 

16.53 

cog 

16.52 

8.18 

16.52 

0.1a 

16.52 

0.01 

16.52 

0.09 

16.51 

0.16 

16.51 

0.09 

16.51 

0.05 

16.50 

8.21 

16.50 

0.04 

16.50 

0.07 

16.49 

0.07 

16.49 

0.17 

16.49 

0.06 

16.48 

29.52 

16.48 

0.04 

16.48 

32.47 

16.48 

0.05 

16.47 

7.17 

16.46 

6.88 

16.46 

36.79 

16.46 

0.15 

16.46 

7.30 

16.46 

32.58 

16.45 

0.04 

16.45 

0.14 

16.45 

0.04 

16.44 

0.04 

16.44 

0.13 

16.43 

15.19 

16.43 

0.12 

16.42 

0.15 

16.42 

0.15 

16.43 

0.03 

16.40 

0.06 

16.40 

0.06 

16.40 

0.05 

16.39 

0.04 

16.39 

0.05 

-16.38 

0.13 

4-1.26 

2.97 

1.24 

0.14 

-•-  1.23 

Observed 

Right 
Ascension. 


I 

Reductic 
to  i877.( 


h. 

4 
4 
4 
4 
4 

5 
5 
5 

5 
5 


m.      s. 
41  42.83 
41  47.65 

45.50 
8.43 


41 
44 


53  10.08 

o  21.46 

4  26.91 

5  17.21 
10  34.61 

17  15.25 


5 
6 

6 

6 

6 


6 
6 
6 
6 

6 
6 
6 
6 
6 


7 
7 
7 

7 
7 
7 
7 
7 


2  57.34 
7  26.39 
10  25.08 

10  39.50 
26  54.16 
29  58.30 
31  1.91 
37  49.56 


5  17  15.46 
5  21  25.96 
5  25  44.68 
5  25  44.68 
5  29  59.69 

5  35  38.30 

S  35  49-54 

5  37  51.69 
5  4S  48.06 

5  46  I. 91 


52  15.03 
o  3.69 
o  20.90 
2  29.02 
2  45.61 


22  15.45 
22  45.17 
22  4S.11 
24  11.44 

27  29.09 
32  26.19 
35  57.32 
35  58.36 
43  12.18 


6  47  11.42 

7  I  49.87 


7  41  33.16 
7  46    0.48 

5  48  31. 98 


6  30  37.80     — 


n 


1877.      h. 
Feb.  21.     6.2 


16.47      4-   0.054      —     0.10 


s. 
4-     0.09  ! 


March  15.  Image  O'.oo,  clamp  west. 

Image  west  o  .24.  clamp  east. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


I  i 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUUEHT. 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


Inst.       I  Clock. 


Hydric  .      .     . 

B.  A.  C.  3015  . 


4g  AuiifTie       .      . 

43  Camdopardi   . 
11  Ce[.hei.      .      . 

«-ao"  a6'  .     . 

•-10°  j8'  .      . 

I     Canis  Majons 

11.  A.  C.  2377   . 

Wclsse  (a)  730 

O.  Arg.  S.  73S6 
O.  ArR-  S.Tiqb 


KA.C.'3i8a(lsi» 

Lacaille  38:5 
B.  A.C.sass 


Lalaiidt  r4l73 
Weissc  {2)  730. 


'4'  43'  .      . 
\.C,273i    . 


9i'i.^iS,f- 
1  ty. 356.7 
3  Id. 5 '8.5 


31-915-947. 
ir..oi3.»;47. 
2J.7  M-8  3'>- 


47-5;49.7  i*-8    S.l'  ][, 
....     .  .    io.3ir. 

■     ....     .  .    39-5  45. 

33-5ll'-?'39.o,55.7f7- 
.i4.3'i5.f,i8.530.S32 


o\   7-5  15-5 

ql;s-7=9-3 
4!  7.3  9.0 
S35  737.4 


3(1.0  37.  (■ 

3I-038-I 

26.558.5 
„.£,,., 
15-047.'- 
.7.S58.0 


30 

*B. 

38 

30. 

43 

S3- 

^s 

38. 

55 

44. 

38. 

*7 

'4- 

37 

■>'. 

37  49. 

sq 

11. 

40  37. 

46  38. 

53 

>4. 

14 

ir- 

"9 4S- 

3b 

is. 

31 

jh 

5'. 

41 

33. 

47 

48. 

=;£. 

18. 

40. 

'■ 

31. 

13  31. 

38  39. 

43 

M- 

14 

1 

44. 

3<> 
4. 

27 

13. 

43 

13. 

l-- 

51. 

■iO 

" 

34. 

4 

*4. 

lo 

9. 

'S 

3=. 
»9. 

.14 

S 
-fli. 

.14 

31. 

-69 

31. 

■43 

33. 

.85 

30. 

30. 

.33 

.67 

M. 

30. 

.13 

■79 

"■ 

.17 

3U. 

.9o 

30. 

:d 

30. 

■  "3 

30. 

.80 

30. 

.18 
■'5 

«: 

ft? 

-0 

.38 

ao. 

■  14 

^■ 

.13 

30. 

.15 

30. 

.33 

19. 

.30 

'9- 

.'4 

19. 

.11 

19- 

19. 

19. 

.It 

19. 

■9 

iq. 

.i; 

H). 

.13 

19. 

.33 

19. 

.ill 

19. 

.11 

19. 

■14 

-19. 

6  37  28-70 

6  30  37.7a 
6  38     9.S6 

ft  5;   17.85 

6  55   34.(3 

7  3  34-51 


7  17 

■  6.31 

7  37 

39  07 

8  39  sr.oi 

.807 

8  53 

53- -IS 

7  11 

9  «4 

.1-46 

9  19  34.97 

9  36 

8-4S 

18-37 

9  16 

31-37 

9  41 

11.46 

9  47 

37.7'> 

9  56  37.68 

19.68 

13.31 

0  13 

n.Bs 

6  38  19.93 

6  38  19. 

6  53  48. 

7  3  34. 
7  13  16. 
7  31  4S. 

7  36  53- 
7  43  53- 

7  45  31 
1  49  40. 

8  0  14. 

S  4  4. 
8  .0  49- 
8  10  S3. 
8  10  53. 
8  IS  9- 

CORRECTIONS,  &c. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


Ill 


77. 
r.24 

r. 


30 


r 


T 


r-  5 


OBJECT. 


Wcissc(2)38i. 
Weisse  (2)382. 
Wcisse  (2)408. 
B.  A.  C.  2830  . 
Ursas  AJajoris . 

Weisse  88s 
Wcisse  936 
Lacaille  3^74  . 
♦-32"  6'  ' .     . 
Weisse  (2)  1329 

Caxicri  .     . 
Weisse  153 
Weisse  ( J)  27 1 . 
O.  Arg.  S.  9855 
O.  Arg.  S.  9856 


B.  A.r.  3284 
Leonis  . 

•+25'' 7'     . 
•-H25*b'     . 

B.  A,  C.  3376 

•+I3'28'  . 
Wei?sc(2)  1259 
Weisse  36  . 
Leonis  .     . 
Caois  Majoris 

Canis  Majoris 
B.  A.C.  2377 
Weisse  (3)  874 
O.  Arg.  S.  7296 
B.  A.  C.  2596 


A    Ursae  Minori<, 

•+60*45'  . 
•+20"  55'  . 
•-30'  34'  . 
Weisse  (2)381 

Weisse  (2)  3S2 
•-I-40*  19'  . 
B.  A.r. 2830 
•4-24'*  30'  . 
•+19*40'  . 


Hydne  . 
UrsflB  Minoris 
Weisse  153 
Weisse  (2)  371 


Hjrdi . 

B.  A.C.  327s 
Leonis  . 
Argus  . 
B.  A.  C.  2749 


I 


9> 

B 

3 


1.  I  u. 


SECONDS  OF  TRANSIT  OVER  WIRES. 


Ill    IV.,  V.    VI.'viI.VIII  IX.I  X.    XI,'      ^^"^^^ 

wire. 


,33.235.1 
!  9-r>>-4 
!  .  .    18  o 


3S.454 
13  7  15. 
2i.5;23. 

I  •  •  I  •   •     4  • 
fc,  9-3|i5.o^2. 


I 
2 

3 
4 
5 


6  ,40. 542  1144. <' 57. 

7  5-S    7. 4110. 022. 

8  '23.2I24.520.042. 

9  1  .   .    26.y'30.t»3i . 

10  '36.5  38.5141-5  56. 

'  i      I 

11  1 7.2'  8.7,11.323. 

12  |I4.2'I5.0  18.030. 

13  J29. 6 31. 233.840. 

14  j  .   .     .   .  ;  .   .    59. 

15  ,21.2,23.523.527. 


16 

17 
18 

19 
20 

21 


I 


0|55.95S.2,  0.2  2.3  iS.o;2i.423  5 
7  19.3  .  .  3S.1  41  343.445.7  4vS. 2 
4'  .   .     .   .  '38  04i.343.4,45.54i*.o 

7  42 ■  7  55 •*•*••  I  •   •      •   •  ' 
5  54.4  57-i>25-^3».83S.7 


.  .  48. 
'53.054.8,57.310. 
143.4-45.0,47.8,  I 

■  '1.913 
.40.945 


5  1O.329. 
.554.236. 


3.9,  5 

32     I4.0|l6 

23  I47  o'48 

24  I  .   •  ,  . 

25  142.043 


.4    7.^19 
.6  19.635 

.550.8    . 

.  I  .   .    30 
.646.4    o 


9,17.029 
()'46.7  50 

OpS.5'  o 
323  925. 
0,43.945 
^,.44.547. 

758.7   o. 

I 

I 

5  24.926. 
031.633. 

2  47.849- 
S    1.3   3 

5,30.5   .  • 

i 

757.7.  7 
5  12. 1  14- 
oi  2.7I  4. 
4:3i.i!33- 
241.647. 

(>'2I  .623. 
I '37.  I '39. 

.  I  4.6I  6. 
0,31.6133. 
I,   1.9,  3. 


3    2.0^  3. 

727.3,28. 

947.7  »9. 
6.J9.5  51. 

9    2.9    4. 

7128. 429. 

4;34.9  3f>. 
55^.252. 
2    5-2    7. 

4I.043- 

M5.924. 
o 15. b  17. 

61  6.4    8. 

034.83^'. 

8,53.4.58. 


6  1 5 .  91 1 8 . 4  2C .  I , 
b  41   2i43.7  45.4 

y  '     •      •  ••!••< 

653.6    .... 
ij20.i  23.325.4 


3  48. 3150. 952. 5I 
9.  5-2|  7.8  9.51 
1'  .   . 


845. t 


47.649.6 


'  30.  Si .^3  3  35  2 
2. 21 .3,24.'.  25.6 

t  '40-7152.4  54.3 
4  40.749-355-0 


36 

27 
28 

29 
30 


S.PI  31 


18.420 

27.8'37 
56.0-7 
22.524 

36.041 


.022. S36. 
.2  52  511. 

.6  0.2  n. 
.0  2^.840. 

.4  5O.4'34.2;30-7  46 


2'37.8,39. 
o'20.7  31 . 

I  i4.8|io. 
7'42.3  M. 


325.2 

341.5 
2    7.6 

5'35.2 

8    5.6 

I 
741.6 

242.4 

6 18.41 

346.2 

1  52.2 


i6.8  38.7'4i.243. 1 
13.458.7    2 

.   .    21.323 
36.8'49-4|52 

7.421.0,23 


o    4.1 

825.5' 

,353.81 

9  25.6, 


I.. 


13.356  5'59 
51.8    9.6125. 
20.032  735. 

48.0  1.6    4. 

57.2'4l.4Uo. 

I 

32.01  .   .  I  . 


4  1.2 

g36.i 

5  37-' 
7    6.(. 

456.:' 


33    44.947-853.o,i7.:.!20  4  23.727.030.254.5,59.2    2 

33  157.058.5    1.4,14.1  J5. 817.5  i9-4'20. 933. 736. 43S 

34  I  7-9   9-7*2.2   .  .     .  .  I  .   .     ....    47-4 50.5 52 

35  .  .  ,      •     •  .  '49-7  51-3. 53. 455.857. 8,  .   .  |  .  .     . 

36  29.i'3i.034.3   ....!..     ....    i4.o'i7.2  19 

37  .....!.   .  |49-8  31.653.956.os7  9''3-5''70  19, 

38  I  .   .  I  .  .  ,  .   .    59.512.325,436.949.9    .   .  1  .   .  1  . 

39  i  .  .  20. 02*. 924. 6  .  .  , .  .  36.839.541  243  045 

40  127.629, 1  31. 644. 046. 047. 949. 6  51,3    3  8    0,5    8, 


t 

I 
2 


■  4 


4^ 
42 


33.4'35.437.9'  .  •     •   •  '  •  .     .  .  '  •  .    10. 1112.614 
.  .  I  .  .  ■  .   .   29.63i,2!32.7  34.4  3'».047.^,50.6  52 

43  I.3I. 534. 930. 757. 9'   1.3    5.2    9, <'|i2. 639. 0  153  49 

44  I  9. 711. 313. 7,35.6.27.328.930.53:. 2    .   .  I 

45 


35.326.6,29.441.843.545.446.948.4   0.7    3.3    5 


46  30. 431. 934. 346. 247-949-651. 252. 8    4.8    7.4    9- 

47  I  ..'..'.  .  136.945.654.0'   1.4'  9.3   ..'..;. 

48  I48.850.353.O1  6.3    7.9'  9.8  11,513, 026, 229.0  30. 

49  11.8,13.416.329,330.832.634.636.449.3,52.253. 

50  ....     .  .    12.2,17.023.028.4,33.5    ..'..'. 


I 

4' 
ll 

.  I 
2' 

3 

I 

4 
1 

o 

I 

1' 
o 

■ 

7 


m.  s. 
18  5S  20 
18  58.59 
20  34. 89 
24  29. SO 
29  50.52 

35     0.27 
37  25.59 

47  38.15 

48  41.98 

56     o.i:5 

I   20, oS 

9  33.25 
14  49-52 

29     3 • 32 
29     5 . 60 

33     6,86 
39  M.oi 

42  4.56 

43  33.00 
47  47.54 


57 
o 

5 

13 
54 

3 
12 

3« 
37 
45 


33 
.»o 

I 

9 
14 


23.35 

39-27 

6. 17 

40.32 

3  75 

39- 72 

31.47 
16.55 

44.34 
45.96 


49  32.00 
54  23.67 
I  17.54 
15  30.02 
18  53.60 

18  54.17 
20  2  35 
2\  24.80 

29  34.15 
33  47.79 


53.97 

39.30 

5.21 

22.39 

4513 


21    49.59 

31  53.44 

39     9.f.8 

2  32.77 
7   22. 82 


CORRECTIONS. 


I 


Inst. 


+ 


+ 


+ 


+ 


+ 
+ 


-h 


.«5. 
0,26 
0.66 

36.71 
1.47 
O.  |2 

0.12    ' 
O.  12 

7.50 

33.02 

0.15 

6.48    . 
.  C  .  I  2 
0.12 
0.13 
0.22    ' 
1 
0,67 
0.13 
0.13 
0.13 
0,42 

0.12 
O.  16 
O.  12 
7.04 
0.26 

0.25    , 
0.70 
0,04 
0.27 

0.37 


-2  55.23 

+  0.17 

—  0,04 

—  0.28 
+  0,03 


Clock. 


s. 
9.42 


0.03  I 
0.05  I 

0.93  I 
30.64 

0.04 

0.05 
6.62  ' 
0.20  ' 
6.41 
0.06  I 

0.15  ' 

0.59  ' 
0.03 

O.  12 
O.II     — 


42 
42 
42 
42 

42 
42 
42 
42 
42 

42 

43 

43 

43 
43 

43 
43 
43 
43 
43 

43 
44 
44 
44 
09 

09 
09 

09 
10 

10 

10 
10 
10 
II 
II 

II 
1 1 
II 
II 
II 

II 
12 
12 

13 
»3 

»3 
»4 
14 
29 
29 


Observed     1  t>    .     .. 
Right         Reduction 

Ascension.   \  '<>  '877.0- 


h.  m.  s.  I 
8  18  38.91  , 
8  18  38.62 
8  19  38.76  ' 
8  24  8.97  I 
8  39  30.68  I 


8  34  ^0.73 
8  37  6.05 
8  47  26.23 

8  47  49.54 
8  55  41.28 


9 
9 
9 
9 
9 

9 
10 

10 


I 


I 


9     1 
9     9 

9  14 

9  28 

9  28 


7. '4  ' 
13.70  I 
29.97  I 
43.76  I 
45-95 


32 
38 
41 
43 
47 

57 
o 

4 


10  13 

6  53 

7  3 
7  12 
7  31 
7  37 
7  45 


7  54 

8  I 

8  15 
8  18 

8  iS 
8  19 
8  24 
8  28 
8  33 


46.76 

54.45 
45.00 

13.44 
27.69 

3.80 
19.67 
46.61 

13.84 
48.40 

24.38 

17.08 

1.42 

28.97 
31.23 


8.74 
3.40 

14.63 
38.54 

39.09 
47.29 
10.63 

48.40 
33.64 


I 


I 


8  33  38.81 

8  40  17.56 

9  o  50.29 

9     9  13-67 
9  14  29.94 


9 

9 

9 
8 

8 


2f 

31 

38 

2 

7 


34.31 
38.89 

54.51 

19.60 
9.U 


s. 

3.49 
3.49 
3.50 
11.^0 
4.30 

1.5Q 
1.98 

1.48 

1.48 

3.66 

3.04 
1.98 
3.18 
1.68 
1.67 

10.48 
3.46 

2.49 
3.49 
7.09 

3.39 
3.01 
3. 03 
3.49 
0.83 

0.91 
6.18 
1.89 
1.03 
4.78 

54.31 

3.13 
1. 81 

1.33 

3.38 

3.38 

2.39 
10.98 

3. 30 

3.13 

3.13 
1.80 

4.57 
3.04 
3.34 

1.79 
9.78 
3.39 
1.13 

4.  .6 


CORRECTIONS,  &c. 


Date. 


March  31.  Image  west  o^45  ;  clamp  cast. 
Image  west  0^.31 ;  clamp  west. 


I    1877.         h. 
I  Mar.  24,    8.6 
30,    8.3 


clock. 


s. 
19.42 
15. II 


Hourly 

n 

c 

rate. 

s. 

s. 

5. 

—    O.OII 

0.00 

—      0.12 

—  0.023 

+     0.33 

—      0.12 

112 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


1 

,0 

0  . 

"So 

s  > 

OBJECT. 

»  » 

w    M 

a 

0 

1877. 

Apr.  5 

•-30'  34'  .      . 

Y. 

♦+40"  21'  .      . 

Weisse  (2)382. 

Weisse  (2)438. 

Weisse  (2)  579. 

*-h24**  30'  .      . 

Weisse  (2)  856. 

0.  Arg.  S.  8946 

Lacaillc  3552 
Weisse  (2)  1324 

Cancri  . 
*-23''  35'  .     . 

•-34'' 49'  .  . 
Hydrae  .  .  . 
O.  Arg.  S.  9789 


« 


23    52 

-23'  5:1' 
*+i8''  s' 


Lacaille  4120 
32  Ursse  Majoris 

■y\  Leonis  . 
24  Sextantis    . 

•+64°  55' . 

LalanJe  204 8  2 
B.  A.  C.  3629 

B.  A.C.  3652 

O.  Arg.  N.  Ill 

B.  A.C.  3747 

*-32'  53'  . 
d    Leonis  . 


76 


6 

A 
P 


42 


a 
I 


Crateris 
Draconis    . 
tJrssE  Minoris. 
Argus   . 
B.  A.  C.  2749 

♦-29"  46'  . 

*  +  i7'3i'  . 
Weisse  (2)  579 

*+27''  34'  . 
*4-2o''  8'     . 

B.  A.  C.  2919 
Cancri  . 

♦+14'' 7'     . 
B.  A.  C.  3042 
Ursx  Majoris 

Hydras  . 
Leonis  . 
Leonis  . 


*-24' 

Mali 


40' 


S.  P 


SECONDS  OF  TRANSIT  OVER  WIRES. 


E 


I 

2 

3 
4 

5 


7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

19 
20 

21 
22 
23 

24 
25 


L 


II. 


in.   IV.    V.    VI.  iVILVIIIilX.    X.    XI. 


4.7 

26.4 

2.2 

25.1 


16.518.1 

i 

21.9  24.0 


6.3  8.5 

28. 431-447. 049 

4.6   7.1    9.012 

27.530  746.648 
21.335.236 


0.7 

0.4 

29.7 

0.6 

23.3 
58.6 

;28.0 

142.9 


27.040.1  41 
.  .  124 
2.8  5 . 2  1 8 . 7  20 
2.5I  5.4  19.1  20 

3J. 834. 950. 052 

,         i 
2.2   4.7  16.8  18 

24.927.141.843 
0.7    3.818.320 

29.7:32.244.1  45 

44.847.7    1.2   3 


6  5 

6.4 

10.3 

26.0 


46.6148.1  50.7  2.4  4 
31.534 
I  4.3  6 
50.6  52.6  55.7  9.8  11 
135.940.046.0  15.2  19 


26 

27  25.3 

28  49.8 

29  12.9 

30  29.0 


31 
32 
33 
34 

35 

36 

37 
38 

39 
40 

41 
42 

43 
44 
45 

46 

47 
48 

49 
50 


I  6.9 
28.2 

I 

■      • 

II. I 
16.7 


:»5.7 

12. ( 
II. o 

I 

I 

52.4 


56.7 

|i8.3 

i 

27.^ 

45.9 

39.- 

;  -'-^ 
7.4 


8.2 10.623.4  25 
8.1 10.622.424 
15.020.748.8  52 

27.730.442.343 

.    .  ;  .    .    20.228 

:        I 

.  .     .  .  23.628 

29.^34.2  0.0!  3 

58.5  10.9  ri.M7 

14  817.732.233 

30.733.346.147 
1 

8. 711. 2^23. 425 
32.940.4  15.3  "9 

.  .  ..  52.0 15 
12.8  15.628.630 
22.2.30.9  II. 1  16 


17.6 

14.4 
12.6 

54.5 


.  .    57.959 
.  .    56.458 

20.4  ..  I  . 

16.5  30.6132 
15.228.029 

56.358.0  o 


....    34.0j35 

7.4  23.q|43.3|52 
21.927.8  55.058 

29.231.643.845 
47.650.4    3.5    5 

41.244.057.259 

3.5  6.319.821 


9.4 


12.5  27.028 


CORRECTIONS,  &c. 


Date. 


1877,  h. 

April  5,  9.8 

6,  9.2 

7.  9.3 


Error  of 
clock. 


s. 
13.20 
12.65 

12.57 


Hourly 
rate. 


s. 
0.052 
0.051 
0.020 


s. 

0.05 
0.05 
0.05 


051 

2  . 

550 
9  39 

7  43 

8  6 

4  22 
822 

154 

4  20 

3  44 

2  22 

847 

o,  4 

6  7 
035 

0  7 

413 
22 

1  26 
025 
556 
845 

7  39 

I 
1  32 

9.  7 

725 

635 

49 

026 

524 
046 

332 
1  21 


9    2 
059 


234 
731 

5   . 


37 
4 


3    I 

346 
o   6 


323 
931 


s. 
-h    0.09 
-h     0.09 
+     0.09 


053.055 
:3I.234 

6,52.754 

0|40.8  42 


46.1  47 
21.425 
24.026 
724. 4  26 

56.4,58 


I  21.723 
746.4  48 
1,24.1  26 


49.050 
6.7.  8 


o   9.110 
546.649 

8;  9.4  II 


•5.417 
26.730 


28.630 
27.228 
0.4  4 
5:47.048 
450.059 


9i37.642 
4|io.8  14 
5';34.6  42 


37.339 
51.352' 


28.5'30 
.8.833 
12.035 

033.935 
527.032 


4.3    5 
1.4;  3 


0135.7,37 
433.0,34 


4.6  7 
25.7  28 
38.940 
14.925 

5.7  9 


948.650 
9!  9.7  10 

9l  2.7    4 
1:24.626 

OJ32.934 


44. 

8  10. 

736. 
9;io. 
656. 

9  o. 
427. 

039. 
440. 

3»3. 


947.048 

6;i3.3'i5 
738.741 
413.5,15 
659. 5l  I 

I 
I 

ij  3.2  5 
329.432 
442.443 


543.0 
6,15.5 


45 
18 


2j35  537.939 

w'     •      •  •      •     !     • 

240.743.645 
7  2.9  5.3;  6 
622.324.926 

I  ! 

8' 
•      •  •      •      j     • 

3'5i.053.4i55 
I  23.7  26.3127 

231.334  436 
559.6    5.8   9 

2,43. 045. 7  47 
8140.943.3:44 

032. 538.041 
7  0.9  3.4  5 
0   .  .     .  . 


440.445-7 
I  41.954.0 

I  I 

9    5.8    8.4 

042.444.9 
9I  8.3  16.0 
o'  .  .  I  .  . 
648.751.4 
7  12. 821. 2 


o    .    .       .    . 

55.858.6 
6,51.253.5 


49 

o 

10 

46 

20 

52 
26 


o 

55 


4  9.010.912 

5  30. 2  32. 0*34 

753.055.657 
844.4'  0.4  10 

236.642.345 


2  2.2  4.7 
423.526.2 
4  17.820.4 

539.842.3 
8  49.5;52.5 


6 

27 
22 

43 
54 


6 
I 

3 
4 


2 
3. 

-! 
/I 

O: 
3 


3 
8: 

5 
o 


2 

9 


4 

4; 

.  I 

9 
o 


8 
o 
2 
o 

8 

2 

8 
I 

9 


Mean 
wire. 


31  59.91 

32  44.58 
45  14.55 
58  13.45 

q  22.79 


13  26.86 

17  25.65 
22  56.37 
28  45.52 
31    39.62 

34  32.88 

45  7.30 
50  26.09 

1  27.88 
7  49.51 

13  26.74 
24  24.42 

46  44.00 

2  32. oc 
7  21.65 

15     2.02 

18  59.70 
26  38.12 

29  33.97 
33  24.48 

33  32.64 

34  30.08 

36  44  04 

53     3  93 
I     2.08 

21  46.94 
39  6.99 
46     0.81 

30  23.00 

35  30.93 


m.      s. 

15  26.66 
18  51.00 

18  51.77 

20  50.54 
26  38.87 

30  43.70  , 
36  18.56  I 
40  22.32  I 
45  22.75 

55  54.17  I 

I 

I  20.05 

6  37.44 

16  22.15 

21  47.43 
25     4.89 


I 


-h 


Observed 

Right 
Ascension. 


h.  m.    s. 

8  15  13.52 
8  18  37.80 
8  18  38.67 
8  20  37.34 
8  26  25.68 

8  30  30.51 
8  35  27.36 
8  40    9.19 

8  45  9.63 
8  55  41.00 


9 
9 
9 
9 
9 


9  31 
9  32 


53. B9 
1. 13 


II 
II 

• 

8 
8 


13 
24 

2 
7 


13.72 
11.42 

•      ■ 

19.61 

9.20 


Reductio 
to  1877X 


I  6.8q 

6  31.38 

16  ^9.07 

21  34.31  , 
24  51.80  ' 


9  44  54.61 

9  58  0.40 

10  9  *  9.72 

10  13  13.76 
10  17  12.57 

10  32  43.31  , 

10  28  32.46  ' 
10  31  26.66 

10  34  19.81  i 
10  44  54.25 

10  50  13.14 

11  I  22.59 
II  7  36.46  i 


I 


8  14  49.54  ' 
8  18  47.17 
8  26  25.60 
8  29  21.44  ' 
8  33  18.83  ' 

8  33  20.18  , 
8  33  41  27  I 
8  36  24.82 

8  52  51.56 

9  o  49.55 

9  21  34.38 

9  38  54.39 
9  45  48.21 
8  30  10.57 
8  35  18.52 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


\i 


SECONDS  OF  TRANSIT  OVER  WIRES. 


iH.iIII.ilV.    V.    VI.  Vli.VIlI  IX.    X.    XI.I 


i   CORRECTIONS. 


E  Hrilre.  .  . 
U.  Arg.  S.  9040 
B.  A.  C.  3043  . 

B.  A.  C'  jaSj  .' 

,8.  A.  0.3376  . 

Lalandc  1^69. 

J    Aigui  .     .     . 

Lalande  16413. 

•-«4°4o'  ■  ■ 
"-33°  ^s^  .    . 

Lacaille  3459  . 
"-33°  3S'  .  . 
WeiiM  (2)  1014 

WeiiEe(3)i05i 

Lacaillc  3905  . 

•-34'  49'  •      • 

I     Cancri  .      .      . 

O.At(i.S.9450 
•-9i°  43'  ■      ■ 

Lacaille  381$  . 
Lacaill:  3S74  . 
B.A.C,3aS4   . 

•-40*  36'  .  . 
•+18-5'  .  . 
"-34*43  .  - 
Lanille4i90  . 

•-3*aS'  .  . 
'+64'  SS'  .  . 
B.  A.  C.  3593  ■ 
Lalande  2048a. 
O.ATg.N.tii76 

:-":*',  ■  • 

•+I2-33  .  ■ 
Wcissa  1076  , 
U.ATg.S.11113 
O.Arg.S.ii»4 

Wcis*e  133 

a  A.  c.  3864 . 

B.A.C.  39)1  . 
•+36*  57'  .  ■ 
Lalande  11902, 

Rnmker  3697  . 
O.Arg.S.  >i6s6 


i4.8i6.6a8.3ai).8.3r.5  33<'4S- 

33-5    . ■  '>■: 

23-548. J  51.^1  3-8  14  6li.<,J3.i 
■1.1  16.3  17.6  ig  321.1  32.734-1 
3.440.548.757.8,  7.715-8*3.' 

0.46. 6  28. 633. 7,39.245. 3  50.333.' 


11.546-7,  47  3") 


i  3.J17.719-5: 
;.i6.i  29.030.1'.: 
I  -  .  145-948.91 


3.515.339-3 
4.536.1  49,0 
1-S,  7.4.  9-3 


l».7:S.4a9-O30-''32.534-4 

ai.j    -a37-'i'3i)-54i.343.= 
58.      !.6,l5.7r7.5l9.43:.j 
.  .     .  .  ^36.1  38.010.0 
...  -  i39-743. 544-4 
2.      4.716.8:8.3,19.9 


3.443.044.7  2 

4.327.028.8  ; 
3.033.534.5  ; 
a. 345-347. o  ; 
).553.3SJ.3  1 


1.943-758.2 
?.3  0.4  3.5 
1.623.235.1 


.  I  .  .  1  4.8.  6.5'  8.2 
318.5133-735.737-6 
328.342.544.346.0 
734.1  40.548.858.1 


7-3  "3  : 
4-3  7.1,  1 
2.936,44- 


■  -  1  4-3    5.9    7.7 

22.838.039.641-8 

55.7   9.811.613,5 

.2'  1-3   a-8^  4.5 


724-7'6.929.044.S 


;. 045-9  0.3 
i.6i7.33'-6 
>.2'  7.820.0 


59,7.11.4  13,1,14, 8, 

20.8.48.852.456,3 
...  43,649.055,8    .         .    . 
6'30.243-343-845, 547-34^-8.  o.B 
CI34-9I  '.5,  4-7    7.9H-5  1;- 

6:19. 333, 335-036, 938, 840. 
!, 958. 4  10-812. 4,14, 215.717- 
,7,58,610.4:1.913,515,216.929. 


57-559.'   • 

31,633.1. 
!5-6  57.4159,6 
M-737-6|39.4 


55-5  9. 0,10.5112,3.13. 825. y2S 

14.64  46.3.50-0,54-0,57.735,731 

-9,4  50-353. 053, 655-0   7-0  { 

.  4  50.852. 8'55. 056. B  11.8IJ 

J. 5  53. 1,54-4:56, 458. 3,13. 31* 

-5S«.  53-954-4,56-157-7   9-7'  = 

1.254-  55-757-6593    i.o'i4.ol( 

6.419.  ai.423.l'24.936.j    .  .     . 


JO 'ai.s     .4.36.340-    41.843-845.747-4 


4-3    5-9,  45  ->3 


26  12 
08    13 

15  II 
OS    12 

01   13 

15   13 

19  13 
18   13 

05   13 

05   13 

88   13 

55  13 
63  13 
07  ,  13 

69  13 
15   13 

17   13 

05   13 

31  13 
76  13 
IS   13 

17  13 
07   13 

00  13 
07  '3 
11  ,  13 

17  "3 
70  13 
07  ,  '3 
30  13 
17    13 

10  13 
00    13 

09   '3 

07  13 
04   13 

09  13 
M    13 

oj   13 

16  -13 

8  33  53.88 
8  34  58.40 
8  35  "  ' 
8  43  19.38 

8  43  la.is 

8  JO  6.44 

8  50  2<i,96 

8  55  7-95 

9  '  6-75 

9  6  32.86 
9  14  55-31 
9  19  34.74 
9  34  33-17 
9  33  44 


9  44  54-54 

9  54  38,78  I 
9  58    0.54  I 


2  43-03  I 
10  24  43,69 

10   38   31,34 

1   54.86 


1  9  57-55 

I  15  36,84 

1  21  38,84  1 

1  24  39.68  I 


CORRECTIONS,  &c. 


114 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


I 

o     . 

a 
Q 


1877. 
Apr.  II 

Y. 


12 


OBJECT. 


0     Virj;inis 

*-27^  17'   .      . 
Wcisse  1 14 
Wcissc  221 

*-37"  19    .      . 

♦-37"  16'  .      . 
O.  Arg.  S.  12246 

\V(MSSC  4qS 

,  }'    Virginis 
>*    Virginis 

II  ranum  Vcnat. 

H.  A.C.  4331  • 

*-6g'  22'   .  . 

(Jn)o:nbri(lgc  1947 
ff     Virginis 

Poferis,  S.  P.  . 
e     Hydrre  . 

Wuisse  1274     . 

*-34^49'.      . 
K     (ancri  . 


().  Arg.  S.  9789 
O.  Arg.  S.  c}856 
(>.  Aig.  S.  91)38 
28  I'rsa^  Majoris 
*-Hb**  5'     . 


I 


>•'    Leon  is  . 

*  35^  33    . 
/     Leon  is  . 

*  — 23"  jo'  . 

a     Ursac  Majoris 


Weisse  1076 
J     Leon  is  . 
14  Weisse  (2)  1255 

I         Weisse  (2)  1258 
K     C.'ancri  . 

$     Ilydrx  . 
38  L)ncis  (2*). 

H.  A.  C.  3202   . 

*-35'  22    .      . 

O.  Arg.  S.  9855 


().  Arg.  S.  9856 

*-23    52    .      . 

*-23''  52'  .      . 

28  L'rsse  Majoris. 

*-39'o      .      • 

Lacaillc  4058  . 

*-34°4V  .      . 
Weisse  (2)  1255 
Weisse  (2)  1257 
y*    Leonis  . 


s 
Z 


I 
2 

3 
4 

5 

6 

7 

8 

9 
10 

II 
12 

»3 
14 
15 

16 

17 
18 

19 
20 

21 
22 
23 

24 
25 

26 

27 
28 

29 
30 

31 
32 

33 
34 

35 

36 

37 
33 

39 
40 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I. 


11. 


HI.  IV.;  V.  ivi.  viLiviH  IX.  x.  xi. 

I        '        i        I 


I 


52.754.4 
.1 

9 


4.3 


11.4 

9.4 

49.2 


32.1 
9.6 

3.3 
21.8 

49-4 

56.9 
0.7 

47-9 
3».3 


12 
II 

51 


33 
II 

5 
23 

SI 
59 
5 
52 
32 


.1 
.4 

• 

8 
I 
I 

5 


56.8  9 
8.922 
15. 5^27 
13.925 
53.755 

.  .    35 

3^.4  49 
13-825 

6.9    8 

26.238 


.0  10.6  12 
.1  24.026 
.529.230 
.8:27.429 
.7'58.6' 


.337.439 
■  f>5i.053 
.627.0;28 

. 5  ii.o:  . 
.1  39.641 


.213.7  15 
.027.829 

.732.433 
.030.732.244.1  46.748 
14.3,17.619.421.523 


•327.530.13J 
1.442.845.747 
.946.248.7,50 


.240.842 
.054.856 
.730.231 

.  11.113 
.3142.9  44 


.1 
•  A 

•5 
.8 


.9   . 
.6,  9 

•9!44 
.8:15 

.556 

! 

55.9  13.8  16.3  18. 9 21. 5  23. 8'4 1 
2.4  18.921.023.1  25.5  26.844 
12. 0|  •'..  ••  •<  ..  {30 
59*^  ••'..  ..I..  ••  25 
35.447.448.850.652.253.7    5 


2  II. 913 
.046.447 
.3  16.9  19 

.258.8   O 


.8 


48 
49 


lir.313 
21.523 

11.914 

0.6 


.     .  .   27.035.0 
.015.5  27.629.0 

•225.637.739.4 
I  17.5   .... 


45-7 
.0  47.8 
.645.4'49 

.832.937 
.6    8.2:  9 


2.3 


45.056.0   0.0 

30.732.434.146. 

40.942.6,44.056. 

4.9  17.0  iS. 5  20. 1  21.923.5135. 


48.550 

I  58. 7|  o 

753.455 
738.1  39 


I43  044.847.7  1.4  3.2  50  6.9 
■35.638.1  41.1  55. 457. 2:59-1  'o 
...   28. 6:29. 9131. 533.0 

-3    8. 936. 4'39. 743-847. 4 


59-6 

I48.0 

I 

6.6 


3 
49 

8, 


8.822.625.327 
2.7  16.8  19.8 


52.2    4.6   6.4    8.1 


34  5i 
5i.i;ia. 


21 


824.1  27 
9.9  II. 5  24.026.728 


;44.6 
43.6 


46.5 
47.4 


2/. 1,28 

59.3'  I 
3.2  4 
49.0  2.3'  4.0  5.7  7 
52.5  18.021.625.028 


I  0.2  11.023.825.3 

35.737.740.655.557.3 
.    59.7,   1.5 


I 

.930.743. 
.3    3.018. 

.8   6.4  18. 

.5'  9.322. 

.531.957. 


I  45.947 
0:21.022 

6121.2  22 

124. 8  26 


54.5  56.058.9  10.5  1 2. 013. 8  15.6 

29.230.934.646.448.249.851.5 
28.0,31.1  32.834.5  37.2    .    .      .    . 
55.0,56.8  58.6  12.7  14.3*15. 917. 9 
I.O    2.5     5.1  17.2  18.820.4 22.1 


8    3.0 


17.2 
53.1 


29.0 

6.1 


19. 63:!. 5 


31.8 
8.6 


33 
10 


35.2:36 


23.8  36.038.4'40 


55.7.58.4  10.2I11.7  13.3.15.016.6,28.530.9 


154.1 

!    3.0     5.0     8.223.225.027.029.1 
52.954.657.2     9.210.712.314.0 

56.0,58.0    1.0  15.7  17.7  19. 721. 7 


34.736.839.653.6 


41    14. 916. 7 

42 

43 

44      0.0 

45 


55.4 


31.3I46.249.2 


32 
51 
31 


57.259.0 


15. 727.7130. 2 

23.638.3'41.243 
I.I  15.2  18. 1  19 


46 

47 
48 

49 
50 


27.0 


18. 920. 923. 7"34. 737. 639 

.  .  ;  .  .  114.3 16.1  18.0 19 

I  i  <     4     f     R 

3.7;    9.837.040.344.248.:  51 
.      12.013.8  16. I   18.320 


.5I4I.443.8 
.9 


.4 


II 


28. 731.345. 0:46. 8 


48.6150.5 


•4(19 
.6,35 


52 


.0    5 

28. 3'3i.3'33.>  46.449-651 

.0  c 

.541 

•9  43 

i 


59< 


37.5'39-84i.743.346.3   .  .    55.9 
1.4;  3.6   6.2120.121.823.925.727 
6.9;  8.7  11.323.925.727.429.230 


.  I  14 
.124 
.338 

.6   8 

.453 

.8{  2 

.344 
.546 


.317 
.8.28 

.740 


.4  10 

.455 

.7!  4 

.2!45 

.247 


CORRECTIONS,  &c. 


Date. 


Error  of 
clock. 


1877.      h. 
Apr.  12,  9.8 
14.  9.6 


s. 


13.51 
13.84 


Hourly 
rale. 

n 

s. 
—  0.015 
0.000 

s. 
+     0.12 
0.00 

o: 

7 

5 
o 

7 


o 
o 

I 

6 

7 

o 

61 

I 

7 

2 

4 

8 

5' 
6 

3. 

4 

2 

9' 
o 


?! 

o 

7 


Mean 
wire. 


m.  s. 
59  >2.i7 
2  25.85 
10  30.78 
15  28.96 
22  36.53 

22  39.12 
27  52.91 
31  28.75 
35  41.17 
35  41.20 


43  18.82 
48  23.20 

53  55.40 

54  42.65 
3  50.52 

12  44.60 

40  30.75 

50  40.88 
54  34  03 

I  20.21 

25  5.06 
28  58.95 
32  31.50 

36  43.71 
45  8.10 

13  27.09 
22  59.29 
43  9.74 
48  5.67 
56  25.06 

I  13.88 

7  49.87 

51  32.72 

52  15.95 
I  20.48 

8  13.35 
II  27.11 
17  12.38 

26  19.63 
28  57.31 


2 
1 

8! 


28 

31 
32 
36 

44 


59.21 
17.07 
11.02 

44.23 
24.45 


9! 
9 

8; 


48  48.54 

55  43.64 

o  21.19 

o  23.78 

13  77.41 


I 


CORRECTIONS. 


Inst. 


I  + 


s. 

0.07 
0.1^ 

O.Il 

0.08 
0.28 

o.t8 
0.14 
0.10 
0.16 
0.09 

0.02 
o  27 
0.04 
0.04 
0.10 

1.03 

O.TO 
0.08 
0.03 
0.12 

0.04 
0.03 
0.03 
0.46 
0.13 

0.14 
0.02 

6.47 
0.04 
0.42 

0.12 
0.14 

37.32 
O.XI 
O.IO 

O.IO 

0.13 

O.IO 

0.12 
0.12 


0. 

21 

0. 

78 

37. 

13 

0. 

23 

8 

21 

O.Il 

33.65 

0.20 
0.12 

O.Il 


Observed 

Right 
Ascension. 


s. 

3.20 
3.20 
3.20 
3.20 
3.21 

3.21 
3.21 
3.21 
3.21 
3.21 

3.21 
3.21 
3.21 
3.21 
3.21 

3.21 

3.49 
3.50 
3.50 
3.50 

3.50 
3.50 

3.51 
3.51 
3.51 

3.52 
3.5a 
3.52 
3.52 
3.53 

3.53 
3.53 
3.84 
3.84 
3.84 

3.84 
3.84 
3.84 
3.84 
3.84 

3.84 
3.84 
3.84 
3.84 
3.84 

3.84 
3.84 

3.84  i  10 
3.84  !  10 
3-84 


h.  m.     s. 

11  58  59- 04 

12  2  12.80 
12  10  17.69 
12  15  15.84 
12  22  23.60 

12  22  26.09 

12  27  39.84 

12  31  15.64 

12  35  28.12 

12  35  28.08 

12  43     5.63 

12  48  TO. 21 

12    53  42.23 

12  54  2Q.48 

13  3  37.41 


8  40  17.36 
8  50  27.46 

8  54  20.56 

9  I     6.83 


9 
9 
9 
9 
9 


24  51.60 
28  45.48 
32  18.02 
36  30.66 
44  54.72 


10  13  13.71 
10  22  45-79 
10  42  49.75 
10  47  5«.I9 


IT 

II 


I   0.47 

7  36.48 

8  51  56.20 

8  52     2.22 

6.74 


9 
9 
9 
9 
9 

9 
9 
9 
9 
9 


f 


7  59.61 
II  13.40 
16  58.64 
26  S.91 
28  43.59 

28  45*58 

31     2.45 
31  20.05 

36  30.62 

44     2.40 


9  48  34.81 

9  54  56.15 

o     7.55 

o  10.06 

ID   13    13.68 


Rcductio 
to  i877.< 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


"5 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I   CORRECTIONS.  , 


Observe 

As«'ni'i« 


r.  14     34  Seiuoiis   .     . 

If.    1     '-ss'sy.   . 

1        B.  A.  C.  3864  . 
1  T    Leonis .     .     . 

1    3  1 

4  1' 
1   ^  1 

1 
1 
1 

Weiwe  347      ■ 
Lilande  aicjoa 
•-IS*  IB-  .      . 
•-as'  M'  .     . 
B.  A.  C.  josfi  . 

■  *  i 

1     8  ' 
1    9  ! 

Weitu  goS      . 
WeUM  947      . 
ViigiDia     .     . 
Draconi*    .      . 
Canum  Venat. 

1  13  i 

1. 

r 
■•!" 

Canum  Venat, 
Virginii      .      . 
Polaris.  S.  P.  . 
Virginis      .      . 
a  A.  0.3864    . 

1  16  1: 
1  '7  i 

IS 

1   19  |: 

1 

Uonift .     .     . 
Ulande  31903. 
Draconis    .      . 
•-»S'i6'  .      - 
aA.C.4<«l  . 

1  31   1 

:  *3  !■ 

i   3-1   1 

,  IS    : 

1. 

1; 

Virgini*     .     . 
B.A.C.4-S3   . 
Dtaconis    .     . 
Caoum  Venar. 
Canum  Venat. 

'  36  1 

1  37   i. 

1  3S  ]: 
1  "* 
31  : 

1 ' 

I).A.C.  4331   . 
VUgini.     .     . 
Polar!..  S.  P.  . 
Virginii      .      . 
Weitce  566 

1  3'   : 
1  33  1 

'33 
I34  i; 
,  3S  1. 

1 

W«i«es69      . 
Weitse  630     . 

Wei«e6s4      - 
O.Arg.S.  13159 
•-37*  47   .     . 

a 
ttJ  5 

I"' 

WdMe  q|3 
Bootis  .     .     . 
Wei  ISC  357      . 
Urae  Minorii. 
Libia  .     .     . 

143  '■' 

144  1 

l> 

Vnm  Hinnit. 
•+IO-34-.      - 

O.Arg.S.i44S7 

i4Si: 

t  31  35-7 
I  as  JO. 7 
I  35  40.0 
I  4a  a;  a 


'5  5-1-I 
37  53-8 
■l-i     7-5 


CORRECTIONS.  &c.. 


1877. 

h. 

unelfi. 

12.8 

6.3 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSn  INSTRUMENT. 


i. 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

U 

OBJECT. 

S 



Observed 
Right 

Redaclia 

to  iB77.( 

|S 

e 

I.    11.  in.  IV. 

V.    VL  Vll 

IX.X.XI.j     ^f»" 

,.,. 

Clock. 

O 

1B77. 

z 

.  1 

1 
1 

1                             m.      s. 

s. 

^ 

h.  m.      s. 

^ 

June  16 

•-36°     3'    .       .       . 

■  5.316.920.135.2 

36.738.740. 

■57-S   0.3,  2.5    31' 38.79 

0.09 

+31.53 

15  32     0.93 

-      3-4 

Y. 

Lalandc  28740 

■  O.I  l3."9.9|4q-5 

53-657.5    1- 

35.141.045-3!  36  57-53 

+ 

21-53 

■5  37  »9-i7 

3.9 

e     Serpcnlis    .      .      - 

3 

3.6    5.      7.5.19.320.722.634. 

37.840.241.3    44  22.60 

21.53 

IS  44  44.11 

3,0 

I     Coronte  Botealis  . 

49.6SI.      4.3;  9-''   9.4'l.3'3- 

38.130.9:33.      52  11.18 

-^ 

21.53 

IS  53  32 -72 

2-9 

Lacaille6686   .      . 

5 

29.831.     t-54g-3i;i. 553-655- 

■  .   .      ....       58  45-10 

+ 

7.96 

21. 53 

"5  59  14.89 

3.* 

•-36°  iV   .      .      . 

6 

'  8.010.012.014. 

,30.6:33.836.       59  ao.05 

_ 

3.13 

21.  S3 

IS  59  33-45 

3-* 

•+37     II     .      .      ■ 

7 

35.227.              J6.949.0I51. 

7. 911. 313.        12   4909 

-1- 

O.03 

21.53 

16  13  10-64 

3.<i 

r'   Coruna  Borealis  . 

9,511.                          .632.6]34. 

.5O.S53.655.        17   33.60 

* 

21.  S3 

16  17  S4.15 

l-o 

•-as"  tl'  .      .      . 

9 

39.831.    K                  .653.6I54. 

10.713-               23  5*-^ 

0.09 

21. 53 

16  34  14-06 

3-1 

Lacallle687i   .      . 

.  .     -  .                         -744-646. 

2.6    5.               34  51.40 

7,83 

21.53 

16  35     6.IO 

3.: 

O.ArR.S.  15788    . 

II 

28,830.                          .849.651. 

1    6.2    8.               30  49-60 

_ 

0.07 

al.53 

16  31   11.06 

31 

Radcliffe  35S8.      . 

12    23.5*5-           W 

15.8,19.               34  52.77 

-t- 

0.04 

21.53 

16  35  14-34 

3-1 

4J  Herculis     .      .      . 

13     37.039.      43.2-  ■    ■           ■    1   .    •       ■ 

29-433.               35     6.37 

0.04 

ai.jj 

16  35  37.84 

3.1 

•-40°  18'  .      .      . 

14  150-851.     56-»,i2-        -SIC- 

!   .  .  1  .                 43     7.76    + 

8.41 

21-53 

16  43  37 -70 

4.1! 

B,A.C.s639   .      . 

15     ...  .     .  .  :33.         .738. 

1^  .  .     .                 43  37-88    - 

21-53 

16  43  59-31 

4.C 

•-31°  8'     .      .      . 

16    33-037.039. 6-53.         .737-5 

^I5.3I8.           46  57.49 

_ 

0.08 

21-53 

16  47  18-94 

3.7 

Wdsse(2)i735    ■ 

17  '36.538.140.g54.         .857-7 

r 14.4  17-               56  57.67 

21-53 

16  57  19.30 

3.0 

e     Ursa:  Minoris 

iB      .   ,   1  .   .   1 

14.533-          H     031.30 
^59-5,  2.                8  43.96 

a    7.t6 

21-53 
21.53 

a'    Herculis     .      .      . 

iq    24.325.S28.j40.          .341.0 

17     9     S.48 

3.1 

•-34°  SO'   ... 

ao      5.1,   7-6l0.3'23.          926.8 

143.546.               1426.86 

0.07 

91.  S3 

17  14  48.32 

3-6 

•-31'' 31'  .      .      ■ 

31     5q-5    1-0    4.018,         .721.933. 

.39.742.               18  31.84 

0.08 

31.53 

17  18  43.29 

3.6 

B.  A.C.5916  .     . 

22    33-134.737-65'-        ■l55-0;56. 

13.415.                    24    SS-03 

0.08 

2t.S3 

17  as  16.48 

3-8 

0     Ophiuchi    .      .      . 

23    45-5'47.04q.4il.        .355.056. 

SH  38  55.03 

31.  S3 

17  39  16.55 

-      3.0 

'9 

Polaris.  S.  P.  .      . 

24 38.043.051.0    1. 

13  ;i.6o 

+ 

0.46 

22.59 

+     27.6 

a     Virginis      .      .      . 

H 

.  .     ....    19.5 

3|..022.7;24. 

18  39.31 

- 

6.61 

"■59 

13  iS  45-29 

-     a-3 

Lacaille  iJia  .      . 

3b 

53-1  54.8157.5 '0. 5 

13. 214. 015, 

a                     44  14-03 

E                            48  29.64 

0.03 

32.60 

13  44  36-60 

J.S 

n     Bootis   .... 

*7 

9-4"-"|i3-*>26.2 

27.929-731. 

0.03 

33.61 

13  48  52. aa 

2-11 

B.A.C.4671    ■      ■ 

38 

41.943.4146-459.9 

>.5    3-4    5- 

i                             SS     3-34 

0.03 

32.61 

13  55  25-92 

Lacaille  58*4  ■      ■ 

39 

48,349.6:53.7:  7.1 

8.910.913. 

S  SiS(     SS           ■:     0  ro.gS 

0.03 

33.63 

14    0  33.57 

j.T 

B.A.C.4714    .      . 

30  ;.0.6l2.5;>5-Yq-5 

31-333.435. 

.51.154.456.        5  33-30 

0.03 

31.63 

14     5  55-89 

i.t 

Wcissei73      .     . 

31  '50.953.354-9    7.0 

8.4  <o.     11. 

133.327.829.      II   10.11 

_ 

0.03 

aa.63 

14  II  33.70 

1.& 

Weisse  257      .      . 

32    12.1  i3.5i5.9'3S.3i9,83i, 

.     .  .  j  .        15  at. 80 

■t- 

6.47 

33.6a 

14  15  S3-*9 

3.61 

O.Arg.  8.13616    . 

33    30.43a. 034.7148. -150. 051.      S 

.8io.7|r3,       19  S<.78 

0.03 

33.63 

14  20  14.38 

2.SI 

O.Ar8.S.l3639    . 

3J    39.040.743. si 

.720.5.2a,      30     0.63 

0.04 

32.63 

14  ao  33.2a 

3.9l 

•-34-    8'  .      .      . 

35       .    .       .    .    ;   ,    .    |l9.33I.33a. 

25  23.00 

33.63 

■4  as  45.61 

t.f 

•-34'    6'  .      .      . 

36       3.1     4.0!   6.9 

.646.4I4S,      25  25.33 

0.04 

33.63 

14  as  47.82 

2.9 

c  2^L': :  :  : 

37     .  .     ,  .  1  .  ,     .  .  1  .  ,     .  . 

.538.6141.       39  36.44 
113.1   I4.6I16.        34    56.57 

43-24 
0.03 

32.63 

33.63 

14  39  15  83 
14  35  '917 

2.81 

38    36.938.440.q53.354.85<>-653. 

2-1 

.,'   Libra     .... 

39  ,35.026.6i9.i4i.5;43.MI-94S- 

!    0,4;  3.0    4         43   44-83 

0.03 

23.64 

"4  44     7.44 

I.» 

Weisse  logi     .      . 

40  ;45-S47.349.8    l.ql  3-5    5-3,  6. 

i   .  .  j  .  .  ■  .         56  S3-63 

+ 

6.56 

33.64 

14  59  27.83 

2.9 

Lacaille  6161   .     . 

41    13.1  14.818.0.33.3,33.137.239. 

[55.959-2    1.        4  37-08 

_ 

O.OJ 

33.65 

'5     4  59-70 

M 

•-37°  a'     .     .     . 

43    34.436.239.154.356.458-3'  ". 

[.;. 120,010.         753.11 

0.03 

23.65 

15     8  ao.73 

1.3 

Radcliffe  3387-     ■ 

43    25.537.()3r.3;48-O!t..052.|'54. 

ri3  416.919     21  52.34 

O.03 

33.65 

15  33   14.96 

J.0 

L.icaille64ai   .      . 

44    45-947-550,51  4-71  6.5    8.510. 

I 26   0.78 

7-67 

33.66 

»5  26  31.11 

3-J 

"-15°  33'  ■      ■      ■ 

45 

■  3.615.017.630.431.833.13; 

i  33  26.68 

■•- 

6.70 

32.66 

15  33  56.05 

1-' 

Lal.mde  207)0      . 

46 

9.1  12.6  18. 948. 252. 351^.3   0, 

)33-     40.044       36  56.39 

_ 

0.05 

22.66 

IS  37  19-00 

3.8 

Weisse  825       .      . 

47 

10.121.524.136.037.639.340. 

154.     57-1-58  ,    43  39-26 

O.D3 

23.67 

15  44     1.90 

3-« 

LaEande  3392b       . 

48 

;o. 123, 325. 239. 

5  44.    46.749.0  46  36-20 

35-34 

22.67 

IS  46  33.6a 

J.< 

t     Corona:  Borealis  , 

49 

48.550.352-9   6.4   8.310.1  11. 

-.36.     29.931.7    53   10.04  ■ 

0.33 

33.67 

15  5»  33.68 

t-t 

Ucaille668()  .      . 

50  .33. 430. 43 

-4    .   .  1  

1        1        .        !  _ 

10.    14.0.16.01  ;8  53.18    — 

0.04 

+  33.67 

IS  59  >4.8i 

CORRECTK 

)NS.  &c- 

Date. 

Error  of 

clock. 

Ho 

jiy 

« 

1877. 

h. 

g 

Junei? 

,14.8 
,15.8 

+           23'.   64 
-           21.06 

+  0 

030 

-     0.04 

-  0.03 

-  0.05 

OBSERVATIONS  WITH  THE  MERtDtAN  TRANSIT  INSTRUMENT. 


117 


CORRECTIONS.  '       ,          ^1 

1 

Observed        „  j      ,._ 

s. 

s.      '    h.m.      s.      ' 

B. 

-      0.04  + 

».68  .  15  59  33.66  . 

-         3.68 

1             0.03    +13.<>S      16     7  57.25  ■ 

-       3-" 

1     »4  10. 48    - 

^-    25.63 

9 

0.04 

I.03  ■  13  44  36.68 

-     3.51 

1            0.07 

1.03    13  49  53.37  ; 

a-57 

1            0.08 

1.05      15  39  31.83  ■ 

a. 94 

V* 

1             fi-76 

1.06    :     15    33    56-30 

3-13 

ss 

Ti 

r.06      15  43  56.54 
i.ofj  1  15  46  23.73  ■ 

3-'5 

3-03 

m 

1   II! 

i    r4 

1.06  ,  IS  53  33.76  1 

r.o6  '  15  S-J  36.64  - 

1.07  ■  16     7  57, ig  , 
1.07      :6  13  11    13 

3. 97 

3.01 
3.13 
3. 04 

!              O.oq 

1.07  1  16  13  10.74 

3.04 

]        0.09    , 

1.07  1  16  17  54.37 

3,02 

l_ 

^.0, 

1,07  1  16  30  36.55 

3.37 

m 

,       43.66  ' 

1.08  i  16  35  14-63  ' 

3.16 

■ 

T,oB        16    50   3!. 30   I 

3-75 

1       0.08  . 

i.oa  '  16  55  51.16  , 

3-03 

1         0.08 

1.08  '   16  57  57.33  ^ 

3-03 

a 

1        4i4.«a. 

1.08  ,....' 

6. Si 

y 

1              0.06 

1.09      17     g     5-53  ' 

3.08 

1              0.03  ' 

3.65  :  15  39  31-7' 

2-93 

m 

1              0.04 
1              0-09 

Ji.CS      15  38  15.69 

33.66  '  15  43  56.38 

3.97 
3.13 

0.0, 

33.66  .  1;  46  16.90 

3.33 

^ti 

1         C.07 

M.68      IS  53  38.6" 

3.31 

m 

1       0.07 

13. 69      15  58  20.46  , 

3.30 

s 

1         0.09 

23.69  ,  16    0  41.44 

3  43 

m 

1         0.03 

22.69      16     s  57.63 

2.99 

I    s:;? 

22,70      16     9  30,49 
23.70  ■   16  .3  10.83 

3.69 
3.03 

23,71    .    16    17    55-18 

3-65   1 

m           N 

33.72        16   24    13.96 

3.74 

» 

1           0.06 

22.73        16    30  16.37    , 

21.73  '  16  35   14.57 
33.73      '6  35  37.73 

3-37 

3.1s 
3.15 

1           0.03 

23.76      16  57  19.23 

3-03 

1      3    7.80 

31-76  ,  16  sS  44.31 

6-6S 

ss 

33.77      '7     6     0.67 

4.18 

;i 

0,06 

23.79      17  19  47-00 
12.79      '7  30     3.43 

3.33 

3    33 

M 

32.80      17  26  47. 7t 

4.33 

m 

1           35-7" 

22.80      17  37  17.58 

N 

as.8i      17  35  40.67 

4  07 

'             0  10 

M.81     173820.1,1 

4.09 

n 

7-98 

32.81      17  39     5.53 

7.3-> 

33.83      '7   47   59.85 

3.84 

1+         7.<" 

32.83      17  54     3-66  ' 

3.76 

|-         7.17  .- 

a2.83      17  54  33.31 

-       376 

CORRECTIONS,  &c. 

rs  ,                Error  of 
'^'"'-          !     clock. 

Hourly 

-        1          ' 

1877.         h. 

5 

K. 

s. 

Juneau.  16.3 

-  2a.7i 

-  0.078 

-     0.'o6 

-    0.0s 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUUENT. 


i  . 

1     .    1                 SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

Vt 

OBJECT. 

Number 

Observed 
Right 

ReductU 

10  1B77J 

is 
S 

Mean 
wire. 

lost. 

Clock. 

1B77, 

'      \"     ■                 ' 

in      s 

(. 

■.        1   h.  m.      5. 

, 

j«nV« 

•-as'  36'  . 

.      .        I  '15.036.4 

6    57  -15 

55 

o.oS  !-aa.84  1  17  57  22.63 

-     3-; 

Y. 

«     SaRiiutH    . 

.      .        2    30.633,2;^ 

7:     6  51- 

oB 

aa.85      IS     6a9.iB 

3-; 

<1     Urss^Mmori 

3 

13  33 

60 

+ 

37 

2a. 86  '     .      .      .      . 

13 

•-34°  8'     . 

.     .       4  46. 448. a 

6 

26     9 

SO 

07 

"3-53  1  "4  as  45. go 

•+3.'9'     . 

.     .       5   35.828.1 

3 

26    11 

54 

" 

16 

i"3-S3      "4  as  47.8s 

3.E 

*+37°  A^'  ■ 

■      ■        6    89-53"  4 

3q  53 

5B 

0 

08 

.a3.54  j  14  «9  39.96 

3,! 

Weisse  (a)  75 

a       .        7  .6.2    S.2 

3 

36  3u 

75 

□8 

33-55      14  36     7-ia 

x.t 

«      Bootis  .      . 

.      .         8    41.843-646. 

<. 

40     3 

35 

07 

a3S6  1  14  39  39.7a 

Weisse  {a)  <)3 

3        .         9    5a-<>.i4-457- 

44  16 

33 

08 

83.56      14  43  53.59 

2.E 

Wcisse  (I)  93 

1 

44  3a 

13 

0 

OS 

33.56      14  44     8. 49 

3.t 

•+.0°  as'  . 

.      .       11       6.9    8.4TO. 

I  57  19 

43 

■^ 

6 

53 

33-59      '4  S7     a-36 

3.B 

Weisse  1091 

.      .       13    32.1  33-636. 

■      59  44 

9a     + 

6 

S3 

33,59      '4  59  37.86 

•-37*    0'  . 

.      .      13    a8.630.6;i3. 

8     a  sa 

74  ;- 

oS 

33.60      15     a  39.06 

].J 

Ucaill<!626l 

.      .      14    59-5    o.a;  4- 

4     5  as 

33  j- 

o3 

33.60  j  15     4  59-45 

3-1 

•-37'    a'. 

.     .   !  15   ao  833.4:35. 

,;    8  36 

36  + 

S 

04 

33,61  ;  15     B  ao.7q 

3-3 

Lacaille  6342 

.      .      >6   3J-63'(-4J 

7'  rs    " 

23     - 

0 

07 

33.63      15  14  36.53 

3  a 

Weisse  (1)  43 

5             17    44.946.5 

i:  ai    B 

85  . 

08 

33.63      IS  30  45.14 

3-9 

Lacatllc  640b 

-      -      l«     0.6ir.3r                W 
0       .      ")    55-3  59-0                     H 

9,  34  33 

07 

23.63  !  15  31     8.41 

3-3 

Ulande  1874 

4'   37  4a 

70 

15 

33,66      IS  37  18.87 

3-7 

B.A.C.5a55 

.      .      a..    ,9.82, .33                  :i               K 

9|   46  40 

So 

0 

07 

33.67      IS  *6  17.06 

3-J 

49  Librx    ,      . 

.      .      31    3a.631-a 

C  53  S3 

48 

0 

06 

33.68      IS  S3  38.74 

3* 

Lacaille  C;686 

.      .      33    I4.&.i6.bi9. 

6,  59  38 

58 

oS 

33-70      IS  S9  14-80 

3-6 

*     3'''  a-l'  ■ 

-      -      a3    33-735-538. 

3    59  57 

35    - 

oS 

33.70      15  59  33-57 

3.6 

•-■7°  48'  . 

.     .  ,  a4   31. 13a. 925. 

3  34 

20    + 

6 

33.70  ;  16  3  17-34 

3.» 

O.Arg.S.153 

42    .   ,  as    18.or9.523,         .S36.438.i3q-f*4' 

5  54-U5(>-6i58-4      4  38 

11     - 

0 

06 

33.71 

16    4  14-34 

3-* 

i     Ophiuchi    . 

.      .      36      1.9   3.5    5.         .719.321.0:22.624 

3,36.1386140.3      8  31 

00 

0 

06 

33.71 

16     7  57.a» 

3.ii 

•+37°  la'  . 

.      .      37    10.713.7,15. 

633.634.636.738 

753-656.958.7    12  31 

68  1 

oS 

33.73 

16   13   lO.SS 

3.01 

B.  A.C.5471 

...  28    56.458.0    i.i  14 

916.818,720.733 

436-439 

541-1,  18  18 

75 

07 

33.73 

16  17  S4.9S 

3-6| 

•-33°  13'   ■ 

.      .       39    15.3  16.919.     J4 

i35-837-7i39-74t 

5  5<'.^58 

8  o.;'  24  37 

^3 

07 

33.74  J  "6  34  M.03 

3-7 

f     Ophiuchi    . 

-      .30  3U-g3a.S,34.    46 

848.5.50  a|5l.953 

4.  5-S    8 

a   9-7   30  50 

as' 

° 

06 

33.7S 

16  30  36.43 

3-* 

•-30°  .4'  - 

.     .   1  3[    i8.<i'i9.83a.             ....■..!. 

I57.7I0 

b\  a. 5'  34  43 

at 

0 

oS 

93,76 

.6  34  16.38 

yr 

B.  A.C.  557a 
B.  A.  C.  56a* 

I  ,.  1  34  44 
6,33.7     tl      0 

48 

06  93.75 

07  »3-77 

16  34  30.66 
■6  40  36.48 

-      .      33   38->'3'J.7'4a.               '.5'  0-        -3    4 

1/7 '9  ao 

33 

0 

3-J! 

•-30-     .■  . 

.      .      34   33.934.737-                 -045-          748 

7I  a.3   5 

3    7.1    50  41 

93 

07 

a3-7B 

16  50  ai.oS 

!.r 

•-29°  54'   ■ 
•-3*'°  S9'  ■ 

a  53-855 
57.0  0 

l>57.'j|   51   46 
6;  2.3    55   38 

33 

33-79 
33.80 

16  so  S0.4S 
16  SS  14.43 

3-7; 
4.«: 

.      .    .  36    14.5 ■&.                                            .     . 

33 

09 

"-3''    St'  . 

.      .   ,  37   24,326.                                            .     . 

7.0TO 

09 

23.80 

16  55  »4.33 

4.0; 

(      Urs*  Minor 

s.      .      38     .  .        .                                          .133 

5    -   -      - 

1  ■   ■      59     8 

9a  , 

37 

33. Si 

bM 

Lacaille  7171 

.      .      39    S9-7    '■                                           -4  33 

643-947 

3^9,5      624 

40  . 

o3 

33.83 

17    6     0.50 

4.ti 

a     Herciilis     . 

.      .      40     9.611.      ^                                   .03a 

6  14   917 

J  49- 1      9  ag 

3a 

0  06 

33.82 

17     9     544 

J.  II 

10    Herculis     . 

.      .   ■  41  '  7-7    9-      ^                                   .a'34 

148.351 

153,1    t6  30 

35   ! 

0.07 

33.83 

17  rt    6.45 

y. 

'+1°  la'     . 

-      -      4a    5l-753-a55-                          .     .  .  !  . 

36.038 

3,30.1    ao  10 

78   1 

07 

33.B4 

17  19  46.87 

3.« 

•  +  3°  13'      . 

■      ■      43      8.i,„,7ia..                     

.42-445 

0  46.f    ao  37 

30  ; 

07 

33.84 

17  30     J. 39 

J.* 

a     Ophiuchi     . 

.      ..44,30.933.433.037.    38.740.542.1  43 

7  55-959 

5    0.3.  29  40 

SS  1- 

06 

33.86      17  39  16.63 

3-'; 

July. 

Weisse  (3)  43 

.      .    .  45    46.7.(8  651.6    6.6    8  610.612.614 

.  .  i  ai     a 

49  :■«- 

S 

ic 

35,63  ,  15  30  44.96 

a.li 

•  +  33°  46'  . 

■     -46  55-5  57. a  o.a 

14.416.3    .   .  .20.423 

2,36.339 

aLi.i-  36  16 

aS   - 

0 

21 

35.63 

IS  3S  J9.44 

J.» 

-      ■      47 

5.II   6,9    9.0,10.912 

735.128 

3,30.1    30  16 

7 

16 

35.63 

15  39  43. 3S 

).« 

a     Serpenlis    . 

.      .      48    23,033.526.1 

38.0,39. 641. a';2, 944 

456.559 

0  0.4   38  41 

a4  1 

35.63 

IS  38  15-50 

«.« 

(     Serpenlis    . 

.      .      49    50.753.254.6 

6.6|  8.3    9-8|M.5i3 

024.937 

429,1    45    9 

83    - 

25.63 

IS  44  44-08 

».» 

•-16' 53'  . 
CORK 

.      .      50  |36-533-a4<>-5 

53.354.556.157.659 

0, ,  ■   ■     48  49,45 

"^ 

6.61 

-35.63 

IS  48  30.43 

-   J« 

ECTIONS,  &c. 

t  or.Ss ;  clamp  east. 

Dale. 

Error  of 
Clock. 

Hourly 

" 

----- 

June  93.  Image  vrrs 

i!;7. 

h. 

s. 

8. 

j-n 

16.4 

-  13-74 

-    0.106 

-     O.'o6 

Image  vies 

1  oi.Ss ;  clunp  treU. 

17. 1 

-   as. 66 

—  o.oig 

-1-    0.09 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


119 


> 


OBJECT. 


77. 

r  a 


!        O.  Arg.  S.  15101 
I  y    Herculis    .     . 

B.  A.C.5357  . 
I  48  Scrpeniis   . 

Lacaille  6765  . 

j        O.  Arg.  S.I  56 1 5 
•-23- c>'    .     . 
p    Ophiuchi    . 

•-33'  15'  .     . 
•-33*  13'  .     . 

O.  Arg.  S.  1578a 

•-30^13'  .     . 
R.  A.C.  5622   . 

♦-2g'  8 


•_ 


29'*8' 


I 


•-29-9'     .     . 
C).  Arg.  S.  16088 

O.  Arg.  S.  16100 

K    Ophiuchi    . 

Weisse  (2)  1 735 

I        O.  Arg.  S.  16366 
Lacaille  7171  . 
A    Ophiuchi  (1  St*) 
B.  A.C.  5887   . 
O.  Arg.  S.  16842 

O.  Arg.  8.16856 

i        •-38*^32'  .     . 
B.  A.  C.  5932  . 

•-35' 8'     .     . 
58  Ophiuchi   .     . 

ft    Herculis    .     . 

•-34"  52'  .  . 

•-34"  54    .  . 

•-34-  5V  .  . 

•-34'  53'  .  . 

•-34*  51'  .     . 
B. A.C. 6045  . 

35  Draconis    .     . 

fi    Sagittarii    .     . 

•-3a'  la'  .     . 

6    Vrtm  Minoris. 
B.  A.  0.6270(1  St 
R  A.C.  6270  (2d 

a     Ljpne 

B.  A.  C.  5001  . 


I 


u 

.0 
6 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


,   I.     II.   III. 'IV.    V.    VI.  VII.VIII  IX.    X.    XI. 

'        ,        I 

I        '        I  '  1 


Mean 
wire. 


*) 


I 

2 

3 

4 
5 

6 

7 

8 

9 
10 

II 
12 

«3 
14 
15 

16 

17 
lb 

»9 
20 

21 
22 

23 

24 
25 

26 

27 
28 
29 
30 

3' 
32 
33 
34 
35 

36 
37 
38 

39 
40 

4' 
42 

43 
44 

45 


.10.6 12.2  15 
5!.i'52.855 
156.258.0    I 

j  3-4  4-9  7 
33.335.038 

I         !         I 

,50.052.1  53 
20.1  22.525 

35.737.640 

17.1  18.&21 

1         I 


,028.4  30. 1 

,4  S.T  g.(> 
,0  16.9'lg.O 
,5  20. 0,21. () 
,052.7  54.2 

•8'55. 558-5 

I     V  •  •  •  • 

.   38.5  40. 1 

454.5  56.0 

636.1  37.8 


31. 933-735. 548. 751. 553-4 
1 1.4  ! 3.0  14.6  27. 1  2g.^  31 ,5 

21  .*)22'  I  25.3  40.  ^  44. 046.  o' 

23.425.020.039.1  418  43.4' 
56.4  58.5  0.1  14.?^  17.6  19.71 


m. 

53 
^6 

2 

6 

9 


I   7.5,  9.2  12 
29  931.333 


.1  25.927.5 
.84S.2  49.8 
40.1  41.6  44.7  58. 7   O.f 

....       .    .     13.6  15.4 

8.1    9.812.526.328.0 


.  .  '  4.1    6.6   8.3  10. 1  12. 3',  18 
....      .   .    58.4    1 .0    2.8;   iS 

41.843.845.4    .   .      .   .  ,  .   .  '   18 

58.0  o.  I    2. 1 i  23 

40. 041. 843. O57. 9   0.8    2.8,  24 


2y.33».433.2 
51 .653.655.4 

2.4    4.3   6.2 

i7.4'i9-32o.9 

30.031.833.3 


47.049.851.71  31 

9.8  12.5  14.2,  35 

20.022.624.8'  41 

34.<' 37.5  39.2!  44 

....     .   .  I  46 


•      •  •      • 


•      •     I     •      • 


53.856.058 
,  0.4  i.8|  4 
23.825.528 


.  49-^51.5 
.  43.2'45.»'> 
9 12.5  14. 1 
4  16.4  18.0 

24l.543-» 


53-255 
46.948 

16.3  18 

19.721 

45.046 

I 

54.S56 
26.628 
38.050 

37.943 
54-4  56 


.1  56 
.750 
.1  20 .  o 
.322.9 

.948.7 

.6  58.4 
.630.5 
.4  53.2 
.047.7 
.057. < 


9  10.  r  13.6  15.3 

V  •  •  •  •  •  •  I 


33. 434. S37. 451. 353-' 
1-7    3.5    6.722.424.5 

..,..!..      33.536.4 
36.1  40.348.927.032.1 

34.636.1   38.751.252.7 

'  I 

I 

'  .   .  '  .   .  '  .   .    34.2  36.938.7  50.0  «^2. 7 

48.T50.5  54.7  . 

10.5,12.2  15.4  30.632.7 

.     .        .     .    !    .     .     22.924.6 

12.7  14.2  16. 929. R  31.4 

I         I         '         ■         ;         ■ 

45. 947. 750. 4    4.0    5.7 

I  I 

41.4  43.6,46.5  . 
52.954.557.6  . 
16.418.220.1     . 


35  037.038.8 
27.028.8  30.9 
33  234.936.5 


33.6,36.5 

35.037.7 
1.6   4.4 

1 1 . 9  1 4 . 4 
J5.949.3 
54.956.7 

26.1  34.2 

10.2  12.6 

54.356.1 
32.1  35.4 
53.957.3 


3S.31 

39.2, 

6.4 


15. 9' 

51.81 
58.81 

39.5, 
»4.5 


I 

58.11 
38.1 

59-4 


49.552.1  53-71 


J 


47 
47 
48 
52 
57 

I 
6 
8 

18 
2:* 

23 
27 

28 

3' 
36 


I  .  . 


7.6   9.3  1 1 .2  24.^)27.629.3    42 
.   .  i  .   .  '  .   .    49>  52.354.5I  45 

•  •  ••  ■•  ••  ••  **l^a7 

"..'..'..'..      .   .  '  .   .  I  45 
.   .      .....  46 


I  2.7    9. 
33.735. 


I 


.  .  .    27.128.9 

.   .    35.937.5 
I'20.2  13.4  20.9 

137.850.652.3 

.    .    20.323.5 


30.932.734.7    ....       .    .    I 

39.4  41.643.5  57   9     '-O    2.0! 
27.1  34.941.534.045.552.71 

54.055.857-4  10. 213. 014. 8 
25-237.940. 943.245. 547. 7 


4.2    6.8    8.7i 


1  .  .   42.0    8.036.0    4.030.0 

25.8  27.5.30.0  . 

.  .   44.245.847.549.451.2 I 

5  55.9»>    i,'3.»  15.2  17.219.1  34.637.739.91 
355.3   8.910.8  12.6  14.5  16.430.233.034.6, 


!  fi  Libns  .  .  •  .  46 
B.A.  C.  5064   .     .  i  47 

i  Radcliffe  3387  .  ,  48 
•— 38*  46'  .     .     .  '  49 

I  ^    Cor.  Borealis(ist*)'  50 


150.752. 
50.652. 

I        i 

i32.9'34. 

36.9,39. 
14.6  16. 

155.5^57. 
.26.1128. 


637.149-350.9 
443.6  2.1  4.5 
920.237.239.2 
7  0.5  14.8  16.5 
530.732.935.8 


52.554-055.6,  7-810. 311. 7 

7.0   9.712.331.1  35.237.4 

41.443-745.7    2.7    5.9    7.8 

18.5  20.5  22.3  36.7  39.4  41. 2 

.  .    51. 254. 556. 35S. 5    0.9 


46 
46 

55 
6 

18 

12 
21 
21 

33 
6 

10 
16 
22 
26 

35 


s. 

3'. 91 
II  .3' 
21 .01 

23-33 
56.39 

31.13 
41.67 

41.92 

5^-55 
39.85 

29.5* 
51.83 
2.37 
24.74 
22   48 

0.72 
46.88 
16.  19 
19.71 
45.01 

54.73 
26.50 

47.74 
37.53 
54.42 

47-62 

13  15 
34.80 

26.84 
33.17 

7-57 

51.97 

43-83 
55.00 

18.23 

30.86 

47-46 

27-37 
54. oT) 

35-52 

36.00 

47-17 
47.62 

15.18 

12.65 

52.43 
7.20 

4>.39 
18.51 

13.54 


+ 


Inst. 


s. 

0.18 

0.09 

0.24 

0.09 

0.21 

0.25 
0.18 
0.18 

7.54 
0.21 

0.19 
0.20 
0.20 
7.60 

7.23 

7^60 
0.18 
0.19 
0.10 
0.08 

0.18 
0.24 

31.49 

O.II 

0.15 


Clock. 


s. 
-25.64 
25.64 

25.64 
25.64 

25.64 

25.65 
,     25.65 
25.65  , 

25.65  , 
25.65  ' 

25.65  , 
25.65 
2565  ' 

25.65 
25.65 

25.65  ' 
25.65 

25-65 
25.66 

25.66 

25.66 
,     25.66  , 
25.66 
25.66 

25.66  I 


29.31  1  25.66 

0.24  ,  25.67 

0.23  25.67 

0.21  25.67 

0.17  I  25.67 


0.08' 
21.29  ' 
20.83 
20.83 
20.83 

0.21 
8.11 
0.14 
0.17 

33.13 

0.27 
0.20 
0.18 
0.08 
0.18 

0.26 
0.50  , 
0.38 

0.55 
0.18 


25.67 
25.67 
25.67 
25.67 
25.67 

25.67 
25.67 
25.67 
25.68 
25.68 

25.68 
25.69 
25.69 
25. 6() 
26.39 

26.39 
26.39 
26.40 
26.40 
26.40 


Observed  ,  «  j     .. 

D:«rK»  Reduction 

.    ^'^^'}  to  1877.0. 

Ascension.  '            '' 


h.  m.     s.       I 
5  53     6.09  j 

5  55  45.58 

6  I  55.»3  ' 
6     5  57.60  I 

6     9  30.54 

6  18  5.23 
6  18  15.84 
6  18  16.11 
6  23  32.44 
6  24   13.99 

6  31  3.67  I 
6  35  25.98  , 
6  40  36.52 

6  43  51  47  ' 
6  46  4.06 


! 

6  46  27  47  1 
6  47  21.05  I 
6  47  50.35  I 
6  5>  53.95 
6  57  19-27 
I 

I  28.89  ! 

6  0.60  I 

7  50.59  , 
18  11.76 

22  28.61 

22  52.65 
26  47.24  ' 
28  8.90  ! 
31   0.96 

36  7 . 34 

41  41.82 
45  5.01 

45  38.99 

45  50.16 

46  13.39 

46  4 . 98 
46  13.68 

55  1.56  j 
8  6  28.21  ! 
8  17  36.71  I 

•     •     •     •   I 

8  21  21.28  I 

8  21  21.75  ' 

8-32  49.41  I 

5  5  46.08  I 

5  10  26.30  ! 

5  15  40.31  ! 
5  22  14.61  , 
5  25  52.66  ■ 
5  34  46.96  I 


s. 

3.38 

2.94 
3.80 

2.97 
3.69 

3.46 
3.46 
3.46 
3.75 
3.75 

3.69 
3.73 
3.78 

3.75 
3.76 

3.77 
3-77 
3.77 
3.11 
3.05 

3  78 
4.24 
3.78 
3.76 
3.57 

3.58 
4.30 
4.31 
4.17 
3.75 

3.06 
4.22 
4.22 
4.22 
4.22 

4.22 
4.22 

4.17 
3-81 

4.20 

9.58 
4.00 
4.00 
3.02 
2.76 

2.89 

2.93 
2.88 

3.31 
2.87 


July  4.  Image  west  0^.56 ;  clamp  east. 
Image  west  0^27 ;  clamp  west. 


Date. 


I     1877.        h. 
I  July    4.  17.1 


CORRECTIONS,  &c. 


Error  of  '    Hourly    ' 
clock.     I      rate. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUUENT. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


I     ■             OBJECT. 

1 

S 
7.    1 

■6.         BA.C.506q. 
Weisse(.)«s. 
•-13°  J7.      ■ 
•+38*  ah'  .     . 
Lalandf  38607 

1   1 

3  1 
5  1 

•-lo-as'.     . 
Lalande  1SS34 
B.  A.  0.5453    . 
«     Corona:  Borealis 
Lalande  3910S 

6  ; 

V 

Q   ' 

*-»s*  59' .    ■ 

j8  Serpcntis    .      . 
0     Cor.  Borenlisdst 
o     Cot.  UoTcalis  (2d 
O.Atg.S.  15615 

13   ' 
M   1 

15   1 

l>     0[>hiuclii(N.*} 

,  i>     Ophiuchi(S.») 

•-13°  5'     .      . 

!         RA.C.  ^s"   . 

Lacaille6S94  .      . 

16   1 

'7  1 
iS  , 
'9 

•-30*6'     .      . 
UUndeaom 

0.  aIs.V  I'COSS 
0.  Arg.S.  16100 

as  I 

*4 

*5 

r     Urwfctino'ri*; 

;    :rg:;r:  : 

1        O^hUichl   '. 
•-3a*  6     . 
"-34*  51'  -     . 
*-3*    SI    ■      - 

3« 
3a 
33 
3-1 

O.  Arg.  S.  77648 
Sasituril  .  . 
Uts»  MinoTis. 


SECONDS  OF  TRANSIT  OVER  WIRES. 


.VIIIjIX.'  X.|XI. 


CORRECTIONS. 


Inst.       1  Clock. 


li6.o'3l. 

)i  Q.Qias.    1 


149.7'  '■    > 

s'a5.5  4o,3 
\  6-7,l9.7 
S,  3-3 'f>. 
jii.jas, 


)44.a|4^-  ..  ., 

S-A.Qip.  044.5  6  *4. 

V3-7i5.5'l7.5i9.71  m  3- 

13d. I'Sa. 755. 757-5  fo  3- 

>   7-3i  9'|">-9i3-0  "8  31 


■  I  13  55. 
2  34  5 
.  I  36  58, 


927-5    58     8. 


T?:l 


J.i8.3'2( 


}17.> 
I. 


1 


l-6.*3-7|  '8  42 

1.7,  3.4,  IB  4a 

..'..'  18  42. 

a.il  3,<)i  as 

4.7,a6.b|  a9    3. 

i2.6'i4.6  35  5a 

»,lS-9|'3.73f-3'32.9l  40  n. 

.  .  'a4. 426.9  33. 8|  45     8, 

i>50.21  5-'|  7-7l  9.4;  47  47. 

454-356-058. ii  o.al  48  48. 

i  .  .  1  o.,]  ..5I  4.,!  5S  4. 

5,36. 8l  ..  I  ....  59  13' 


tS-i 


«l. 


s  5D 


. .  ;.3.  17.0,18.8  16  55 

7.059.    1.7,  3-4'  n  4- 

a. 3, 16     18. Sao. 8,  31     6 

9.5,  -I-      7-2!  q.o,  44  45 
5.8   o.      3.4|  5.0  45  41 

7,iill.gl4.c'lf..4l  45  53 

.  .  ,20.7I3.6'35.+.  46  33 

■   ■   350'37.639.S  4''>  37 

.  .  i49-Si53-8|54-5  V>  5* 

.  ■  158. 9|  1.9   3-7  47     I 

.  .    I4.o'n.oll8.7'  47  16. 

1.1  22.814-7,26.9  50  49. 

7.1110.6:3  415.0  50  53 

6.6,  1,6   4.6   6.2  55  42. 
a.5-37.a'40.3'4i.9  56  26 


li4l.7'43.S45-647-8    1 


0 

aB  1    27 

30  44   I     37 

OS  1     »7 

0 

49,     47 

0 

46       27 

39       47 

50      a7 

0 

S8  1     37 

0 

40  I     37 

36  .     37 

38  1     3j 

3' 

0 

61   1     37 

48!     37 

1 

37  1     27 

46  1    a? 

„ 

5-^1    a, 

0 

i 

" 

56        87 

30 

56  1    a7 

47   1     *7 

^ 

%\% 

20 

30 

54  ,     27 

58  i     27 

7 

46  1     3; 

0 

39  1     27 

" 

31)'     27 

0 

53  1     27 

3-.' 

28  .-27 

s. 

h,  m.      s. 

15    '5   40. 

.01 

.04 

15   2E   38. 

.04 

IS  33  38. 

.04 

T5   36   31- 

.01 

15  37  19. 

.0(1 

15  46  36- 

.06 

15  5*  32- 

-0; 

>5  57  41- 

16    041. 

..m 

16     5  57. 

OS 

.08 

.01, 

16  18     5- 

16  ]8  16. 

09 

16  18  16. 

16  a8  36. 

.11 

16  35  as. 

IL 

16  39  45 

16  44  41. 

.12 

16  47  50, 

-n 

16  55   M. 

.14 

16  58  43 

.14 

-15 

17  s  42. 
17  la  2S. 

17  16  28, 

-IT 

17  39  16. 

-17 

17  30  31. 

17  44   19. 

17  45  15- 

-19 

17  45  a6. 

-19 

17  45  35. 

.iq 

17  46     4. 

■19 

17  46  13. 

.19 

17  46  38. 

.19 

17    50  23. 

.19 

17   50  36. 

17  5S  16 

.20 

17  55  51. 

18     0     a. 

.21 

iS     6  38. 

.22 

18  17  13- 

.8  .7  36. 

t 


3.16 
a. 84 
3.04 


3-46 
3.46 

3.46 


3-73 
3-5" 
3-53 
3.76 
3-76 


CORRECTIONS,  &c. 


-  0.067  I  -     0.50 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


■s . 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

II 

OBJECT. 

i^ 

Observed     ■ 
Bight 

Reducli. 

to  iSw 

f 

HI.    IV.     V.    VI.  VII.VIII  IX.    X.  ixi.       ^f^^" 

Inst. 

Clock. 

Ascension. 

1S77. 

!         1         :         ,         ■         U.      .. 

g 

s. 

b.  m.     s. 

, 

"V 

1(.  A.  C.  6J70(lsl») 

>  5 

9.Si:.bi4.5p[-')a4-Q:6.5aS.430.5  .  .  ,  ar  48.16 

+ 

0.52 

-37.23 

18    31    31.45 

-       4-1 

!i.  A.  C  6*70  (Id  " 

3    I6 

3i.aj4.746.4  48.05O.O5r.5    5.0   7.7;  9-6   ai  48.1a 

0.44 

37.33 

18  ai  21.33 

4-< 

•-36''  47'  .      ■      ■ 

3     3 

7.8   9.5ra.4   .  .   13.331. 333.1  35.337.5'  as  50.37 

o.6g 

27.23 

18  35  23.83 

•-36"  50'  .      .      . 

4   32 

28. 24J.9J5-'47. 149051. 1    5-3    8.5,10.6   a;  4686 

0.60 

27-23 

iS  35  30.23  j 

4.. 

I     Aquilx.      .      .      . 

S|4. 

46.158.359.7    1.3    3.0,  4.6:6.Ci9.aio.7,  39     1.36 

0.24 

27-24 

18  38  34-36 

3-! 

7 

n.  A.  C.  4<j8a  .     . 

«.37 

ia.oj9.4    2. a;r5.430-04!i-8ao. 840. 0,53.0   5913-88 

J.7I 

28.48 

14  58  50.11  , 

5.^ 

a     Libras    .... 

7   35 

39.3  51 -4  SS.q  54. 6.^6. 257-810.012.5  13. 91   10  54.59 

0.18 

38.49 

15  10  s6.a8 

i.i 

•+41"  36'.      .      . 

«      S 

ir.:27.oa8.7  3i.i!33.5  35.3  5i.4   .  .   56-^   16  31.11 

0.38 

38.49 

15  16    3.ro 

\Veisse(a)435-      ■ 

9  J« 

53. g   9.0:1.0  r3. 1  15.0  17.1  32.3  35-2  37- '1  ai   13.02 

0.3s 

38.50 

IS  30  44.87 

•+43"  14'  .      ■      ■ 

.0:58 

3.620.221.134.226.428.645.048.350.4    34  24-19 

0.40 

28.51 

15  33  56.08 

].{ 

(     Scrpentjs    .      .      . 

..I, 

57. a   9.iro.6.l.3'i4.ol5-427-630-l.3'-6'  45  12-33 

0.31 

28.il 

15  44  44-03 

1.9 

•-16' 53'  .      .      . 

la  ,39 

42.955-5,57.058-7   0.7    2.414.817-3  18.7-  48  58.86 

0.17 

38.53 

15  48  30-51  1 

3." 

13   37 

41.453.855  357. <";^.7   o.3ra.9l5.5i7  0   53  57-07 

0.17 

28.52 

13  S3  38.72 

3-» 

Lalande  !g34l 

14    4' 

46.3   0-5    2.4   4-4|6.5    3-522-9a5-9|37.6     o    4-49 

0.33 

38.53 

15  59  36-30 

1.E 

4S  SerpeniLs    .      .      . 

15 .  S 

10. aaa. 514. 325.9127. 6,39.141-744-445. 9;    6  25.91 

o.as 

38.53 

16     5  57-63  1 

Ml 

•-3a°  u'  .      .      . 

ift    43 

48.1 -  -  13-726.528. 1    14    5.9a 

+ 

0.16 

38.53 

16  13  37.55 

,A 

•-3*°  u'  .      .      . 

17  1  . 

.  .    50.''53-555-3;  8.311.313-015.017.4'  15     5.55 

32.65 

28.53 

16  14     4-37  ' 

j.i 

V    Coconx  »orca1is  . 

18  1  . 

..    [0.6(3. 414. 516. 4  18. 432. 835. 837. 7    18  aa.33 

7.49 

38.54 

16  17  46.30 

I.? 

Wcisse  430      .      . 

t<)   37 

41.953-855.457.038.6   0.118.314.516.1    3456.95 

+ 

28.34 

16  34  38.63 

3.« 

C     Ophiuchi    .      .      . 

ao  35 

39.651. 753-2<4.956. 4  58. 210.412.9  14. 3    30  54.91 

o!iB 

38.54 

16  30  36. ss 

3->( 

•-3y*  .6'  .      .      . 

..  U 

50.6   6.1    7.9   9.913.314  329.633.          9'  35  10.14 

0.1s 

38.55 

16  34  41.74 

4.0! 

B.A.C.s6ig   .     . 

aa   J7 

32.346.848.630.652.654.5    9.011.          &■  39  50-59 

0.33 

28.55 

16  39  23.37  1 

'■'] 

23     . 

1  .  .     6.3    7.8   9.611.313.1 45     9.6a 

+ 

o.is 

38.53 

16  44  41-23 

3.i( 

aS  Ophiuchi    ,     .     . 

34      . 

:.-    56.557.158.7;  0.5    2.2iS.7"8.          0   37     6.00 

7.02 

28.36 

16  56  30.43 

].J' 

31  Ophiuchi    . 

'5      ■ 

.    38. 239. 941. 643. 5,45-358.5    ".          9   S7  49-01 

~ 

7.01 

38.56 

16  57  13.44 

3.71 

B.A.C.  5818  .      . 

3b    50 

.356.959-8,  .  .  '  9.312.5I14.216.          3!     9  34.65 

+ 

0.24 

38.S7 

IT-  9     6.32  1 

3.44 

•-30°  11'  .      .      . 

a7   18 

.936. 638. 3110.34a. 243-757.6  0.          3 

9  40.24 

0.16 

38.57 

17     9  11.83 

J.4I 

•+35^  ao;  .      .      . 

a8   56 

.4l6.l!I7.9|»0.cjii.924.o38.54l.           4 

17  »9-95 

0.34 

38.58 

.7  16  51. 7> 

j.« 

.559  9    1.3I  2-9|  4-6    6.718.731.          6 

23     3-04 

0.17 

38.38 

17  33  34.63 

3.*. 

O.Arg.S.i'6847    '■ 

■■='■"■■■•.•••■,•■:■•,■    ■ 

32  27.24 

+ 

36.08 

38.38 

17  33  34.74  ' 

3.U 

O.Arg.S.  16854    ■ 

?S 

.    36.539-040.552-054-85^  458.          0   33  49-66 

_ 

28.97 

38.58 

17  32   52.11 

iM 

O.ArK.S.,6g5a    - 

S 

35     JO. 250.653. ].S3. 855. 757. 3    9.813.          0   2753.91 

0.17 

28.58 

17  27   35.50 

3.S 

;-ao;  35  .    .    . 

5 

27.440.141.843.5,45.346.1)   .  .  .  .  ,         ,30  36.39 

7-08 

28.58 

17   30   15.09 

3.1 

•-20'  34'  .    .    . 

..    59.6    0.1    3.0   4.8    6.519.533.          5    31   10.05 

6.75 

38.58 

17  30  34-71 

3-7 

•-34^  3V    .       .       . 

St     30.9   5.5    7-2.  9-Y'-'i3.o37. 630.          5j  36     9-25 

+ 

0.1s 

38.39 

17  33  40.81 

,.v 

*-34°4a'  ■     ■     ■ 

36  19 

24.338.940.7:42-644-746.71   1-2    4-          9'  3942.69 

0.1s 

28.59 

17  39  14-25 

4.2 

•-34'  48'  .      .      . 
•-34°  48'  .      .      . 

37  i  a 

38  1  . 

6.;.  .  .  ;  .  .  1  .  .  1  .  .  ■  .  .  1  .  .  1  .  ,        .  '  44    4  13 

ai.19 

28.59 

38.59 

17  43  36-73 
1744     '-45 

4.) 

.  .  25.437.830.132.134.1   ■  ■               .44  29.90 

4.1 

•-34°  48-  ,      .      . 

39  '  ■ 

.  .    43.84S-8J7.849.65I-6.  .  .                 .44  47.7a 

28.59 

17  44   19-27 

•-34°  48'  .      .      . 

40     . 

.  ■    57-259-oi  1-2    3-3    5-0  .  .                 .     45     I-I4 

0.14 

38.59 

.7  44  32.69 

4.1 

•-34°  48'  .      .      . 

4.  L 

25.3   .  .     .  .  ' .43  22.60 

ai.19 

28.39 

17  45  15-20 

4-1 

B.  A.C.(>045   ■      ■ 

43  13  > 

43  -40 

44  54 

45  9 

46  ,18 

ar.ifl 
ai.19 

31.19 

ai.19 
0.13 

28-59 
38. 3<) 
28-59 

28.39 

38.59 

17  45  26.47 
17  45  35.80 
■7  45  49-73 
1746     4-77 

17  46   13.81 

59.8   ......  1 ,               45  57.13 

14.8    ..  1  ....  1 46  13,17 

i                                                                              I 
33.838.440.343.241.246.1    0.7    3.          5,4643.23 

4-' 

•-(-le"  18'  .    .    . 

47    3* 

37.453-354.256.358.2    0.314.917.           8'   54   56.15 

0.35 

38. 60 

17  34  27.90 

3-' 

Wcisse  1174    .     . 

48  Ia8 

32. 444. 245.7.47. 419. '50. 6    2.6    5.          5    3747.40 

28.60 

17  57  I9-0' 

3- 

r  33f  Washington 

49  !  9 

14.216.528.329.9,31.533.1    ...                   323.09 

+ 

6.95 

28.61 

18     3     1.43 

3. 

50     . 

.  .   57-4  0.1    i.7;i3.oi;.8i7.3i9.         '     4  "o-gi 

- 

38.8, 

-33.61 

18     3  13-41 

-     3- 

CORRECTK 

NS.&C 

_ 

Dai 

1    Error  of 
■=■          '      clock. 

Hourly 

rale. 

- 

' 

1877. 

h.                      9. 

g 

g 

July  7. 

16. 1) 

-  aS.s6 

040 

+ 

o.'i3 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


I.  I  11.  III.,  IV.!  V.  iVl.iV[[.VIll  IX.'  X.  [XI.i 


Inst.       1  Clock.  I 


CORRECTIONS,  &c. 
Error  o(      Hourly   I 


-  40-73  I  -  0-085      +     o-*7 


124 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


I 

o    . 
3  1/1 


OBJECT. 


1877. 
July  25 

Y. 


B.  A.C.  6375    . 

*  +  36-  28'  .  . 
Lalandc  34950 
*-33  25'  .  . 
*-33'  24'   .      . 


I5*'2' 


().  Arg.  S.  1 91 04 
Lalandc  36002 

**  18'  .     . 

25'   .      . 


•—19 

♦-  8" 


26 


♦-  8"^  25'   .      . 
()     Aquil^e. 
f3^   Scorpii  . 
o    Cor.  Horealis(S.) 
^     Cor.  Borcalis(N.) 

().  Arg.  S.  1 561 5 
*'23''8'     .      . 

*-23^7'     .      . 
♦-23"  8'     .      . 

B.  A.C.  5522    . 
I).  Arg.  S.  15782 

*-29'^  b'      .       . 

*-29%'      .       . 

*-29N'     .      . 
♦-2y'  58     .      . 

31   Ophiuchi 

().  Arg.  S.  16298 
B.  A.  ('.5774    . 

u'    Ik'iculis     . 
B.  A.  C.  58S7    . 


().  Arg.  N.  17413 

♦-+-^8-  28'  .      . 
Wcissf  (2)  1394 
Weisse  (2)  1398 
*-36'^58'   .      . 

*+5i°  30'  .      . 
().  Arg.  N.  17663 
Draconis     . 
O.  Arg.  S.  17648 
♦-28^  16'  .      . 

*+37''4i'   .      . 
B  A.C.  6212    . 

Ursa;  Minoris . 

Aquilaj . 

Lyrx 


35 


I 

/3' 


♦ 


33^^  25'   . 

33'  25'  . 
Lacaillc  7926 
*— 33'  29'   . 

*-i5^4'     . 


SECONDS  OF  TRANSIT  OVER  WIRES. 


B 

3 


CORRECTIONS. 


I.  !  II.  III.' IV.'  V.  ivi. yii.Viii 


I 


1  57.4  3.8 15-410.2 17.425.032.539.5 
2 


IX. 


X.  iXI. 


31.545-8 


Mean 
wire. 


m.     s. 
54.0;  36  25.05 


3  23. 

4  53. 

5  16. 


6 

7 
8 

9 
10 


II 
12 

13 
14 
15 

16 

17 
iS 

20 

21 
22 

23 
24 
25 

26 

27 
28 

29 
30 

31 
32 

33 
34 
35 

36 

37 
38 

39 
40 

41 
42 
43 
44 

45 

46 

47 

48 

49 
50 


625.428.443.245-1I47.349  35i.«    <>.oi  9-0 

355.557 

417.920 


759-4i  2.41  .  . 
935.537.139-2 


i4.9'i7-7 


41.242.9 


19. 6  21. 6 


57.2 


o.i 


11. 1 


23 -9l 
2.0 


27. 729. 231. 844  345.847.549.250.8  3.1  5.7  7.5 
14.9  1 5. 6  19. 3  32. 033. 7:35. 5  37. 2  38. 8151.854. 5  56. 2: 
4»-746.549.7    5.0   6.9;  8.9  1 1. o  13.028.331 .333.4 


I  .  .     .   .    26.427.8129.7 
29.7!3i.233.7 

36.738.2  ;o.8 
43.244.747.159.2  0.7  2.4 
42.043.646.158.9  0.5  2.3 
25.727.530.544.946.748.8 
3.3    5.3'  7.^  9.512.7   .  . 


31.633.3 


46.2 
4.4 


48.350.0 
6.8    8.4 


.  .  .  .  ii.i  13.7  15.5 
3-9  5.5i'7.520.02i.6 
4.0    5.7  18. 3. 21. 022. 7 


6.2    8.1    9. 
37.138.741. 


50.752.6 
25.528.3 


911.714  4 


34.636.339 
23.725.528 

•      •  •      •  ■ 

23.926.1  28 


I 


54. 
14. 
53- 


356. 
217. 

254. 


7.0 
30.2 


10. 012.0 
32.434.6 


257.959.6    1.5 
018.730.833.535. 
9  56. 958. &  0.7  14.5 


41 .6 


43.5 


34. 2  36.0  38. 6  51 

•        •  ••  va^l 


19.2  20.7  23 
27.729.231 


•        •  •       • 


.341.843. 

.     50.953. 

.742.3:44. 
.    .    26.729. 

46. o|    O.lj    2. 

853. 
454. 
036. 

145. 
447. 


.  I 

•  7 


1.3    5.4  11.8 


0.7    2.61  5 
43-545.7147 


4 

.7 
56.758.4    1.5 


29.1 


3T.C  -^C.c 


23.9 

j37.o 

50.5 
42.2 


25.4  28. 1 
38.8J41.6 

52. 3155. 4 
{4.046.8 


,57.3 

54.5 


58. 7j  1.2 
56.459-3 


.  I 


35 
44 
42 


53 
20 

49 
16 


59 
27 
40 

55 

10 
I 


545.747.649. 
855.7  8.2  10. 
046. 2 48. 1  49. 

531. 544. 247. 
1    .  .     5.9   7. 

455.4 
356.2 

5,38.1 

7'47.4 

552.9 

I 


37. 0 
17.5 


6  3.  r  6.0 

8  12.8  14.7 


3.4 
48.8 
921.2 


6.3 
50.7 
24.5 


57.058. 
8.3  10. 

39.841. 
49.1  50. 


8  II. 914. 8 

9  I2.8'i4.6 

253.255.7 


58.0 


I 


3. 


2.9 


657. 
422. 

752. 
5,18. 


.7    2. 

.434. 
.842. 

.356. 

.5  12. 
.0   2. 


7    2.2 

324.4 

9   .  . 
620.7 


6.6  10 
26.528 

7.7  10 
22.724 


.    34.3 

7',  .  . 
443-0 


12.7 
39.5 


2507. 

641.749- 
4,44.3.46. 

858.8!  o. 

I 

5  I4.6!i6. 
9   4.8'  6. 


.  I  .   .   24  •  1 
7;  9.8,  .   . 
356. i'  .   . 
047.7"  0.4 
2.2  15.9 


'3 
13 

38 
58 
35 
58 
45 


.514. 
.6  15. 

.039- 
.8   o. 

.537. 
.1    o. 

■  346. 


6118.5,33 
9    8.722, 

.  ■  .    .  :   3. 

319.731 
421.235, 


5.5 


41.2 

•       • 

46.1 
14.8 
42.8 


39.2, 
19.2! 

16.9 

8.2 

52.8 

26.8 

16.7 
16.7 

57.4 
7.0 


48.2 
17.2 

44.7 


28.230.7 


9 16.6 18. 

5 17.419 
I 
941.843 

6    2.7    4. 

539.641. 
o  3.315. 
748.550.351.9 


7  »5.6:  . 
5    6.620, 
5  43.2-  . 
7  19.421, 


•      •  •      • 

3.2,  4.9 
18.720.4 

36.8:38.8 

25.727.6 

45.013.0 

34.336.0; 

38.4:40.4' 


23.725.6 

•      •  ■      • 

23.425.6 
6.9   8.5 


Inst. 


I 


20.023  025.1  38.942.0:43.946.048.5!  40  35.93   — 


41  47  23 
49     8.60 

49  39. »3 

56  47.51 

I  35.41 

5     8.97 

10  36.68 

17  49.03 


17  56.00 
20  2.35 
59  2.28 
10  48.76 
10  48.94  '— 

18  10.06    4- 
18  39.07  '4- 

18  57.90    — 

19  28.20 
25  56. 88 

31  45.68 

45  5.47 

46  46.07 

47  41.40 
51     3.96 

57  55.33 
59     5.65 

2  38.17 

9  47.36 
18  52.92 


45.6   37  53.27 
38     2.16 

44  24.36 
44  30.26 
48  20.61 

52  59.85 

53  4.88 

55  41.82 
o  44.28 

3  58.73 

8  14.55 
14    4.85 

17  40.33 
29  16.57 

46  17.40 

48  41.80 

49  10.40 

49  39.46 

50  13-34 

56  55.29 


I 


s. 

O.OI 

34.74 

O.Il 

0.57 
0.48 

0.33 

0.38 

O.II 
7.22 
0.30 

0.30 
0.24 

0.33 
0.18 

0.27 

36.69 
18.42 

0.34 

30.64 

0.40 

0.39 
32.28 

0.39 
32.26 

0.39 

0.34 

31.14 
0.25 

0.21 

0.30 

0.24 
0.19 
0.18 
0.27 

0.45 

0.18 
0.19 
0.29 

0.34 
0.38 

0.18 
0.41 

4  53.33 
0.28 
0.18 

0.41 
8.17 
0.41 

33.81 
7.00 


Clock. 


8 

-40 
40 
40 
40 
40 

40 
40 
40 

40 
40 

40 
40 

4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 

4 
4 

4 
4 
4 
4 
4 

4 
4 
4 
4 

4 

4 
4 
4 
4 
-4 


73 
73 
73 
74 
74 

76 
76 
77 
77 
77 

77 
77 
77 
78 
78 

78 
78 

79 
80 
81 

81 
81 
81 
81 
82 


81 
81 
81 
82 
82 

83 
84 
85 
85 
87 

87 
87 
68 
69 
69 

70 
70 
70 
70 
70 

71 
72 
72 
72 
72 


Observed       n^,  ^.. 
Ascension.      "  '^'^- 


I 


h.  m.  s. 
8  35  44.25 
8  40  20.38 
8  41  6.31 
8  48  27.21 
8  48  57.83 


8  56 

9  o 


4 

9 

17 


6.35 

54.19 

28. 01 

48.61 

7.86 


17  U.83 
19  21.24 
58  20.27 
10  6.89 
10    6.98 


6  18  5.05 
6  18  15.79 
6  18  15.86 
6  18  15.86 
6  25  14.78 

6  31     3.58 

6  43  5».47 
6  46     3.96 

6  46  27.49 

6  50  21.85 


6 
6 

7 
7 
7 

7 
7 

7 
7 

7 
7 
7 
8 
8 


57  13  26. 

57  52.78  ■ 

I  56.19 

9     5.41   I 
18  10.88 


37 
37 


11.27 
20.2I 

43  42.41 
43  48.22 

47  38.39 


52  17.90 
52  22.92 

59- 76 

2.16 

16.57 


54 
o 

3 


8  7  32.59 
8  13  22.66 

.     •      .     . 

8  28  34.49 

8  45  35.41 

8  47  59.58 
8  48  20.42 

8  48  57.24 
8  48  57.72 
8  56    6.47 


CORRECTIONS,  &c. 


Dale. 


1S77.       h. 
July  26.   18.3 


E'    n:  of 

Hourly 
rale. 

s.       1 
-  41.79  1 

s. 
—  0.046 

n 


s. 
0.18 


s. 
0.25 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


'25 


41 

t 


i77. 
Y. 


30 


10 


OBJECT. 


O.  Arg.  S.  19104 
•-1/18'   .     . 
•-  r  25'  . 
•-   8"  25'  . 
Draconis 

•f76'  14'   . 
B.  A.  C.  6702 
Aquilae  . 
B.  A.C.6752 
B.  A.C,6775 


R  A.C.68o8(ist») 
B.  A.  C.  6808  (2d  •) 

e     Draconis    . 
•+35^  o-     .     . 

r     Aquilae . 

K     Ophiiichi 

O.  Arg.  S.  16298 

B.  A.  C.  5774  : 
B.  A.C.5818  . 
•-30'  13'  .     . 

•-31^31'  .  . 
*— 32*  32'  .  . 
B.  A.  C.  5925  . 
•-35"  16  .  . 
O.  Arg.  N.  174 1 3 

•+68"  28'  .  . 
•  +  36*  10'  .  . 
Weisse  (3)  13)4 
•+38'  12'  .  . 
•+36'  i8'   .      . 

O.  Arg.  S.  17648 
•-28°  16'  .     . 
O.  Arg.  S.  1 7797 

M     Sagiitarii    . 

6     UrsxMinoris 

I     Aquilae.      . 

Weisse  887 
Lacaille  7926 

•-33'  as'  . 

•—I' 30'     . 
Lalande  35791 
•-I9*  18    . 
•-19*  lb'  . 
IT    Draconis    . 

•+76'  14'  . 

B.  A.  C.  6703 
<     Aquilae. 

B.  A.  C.  6752 
*     Opbiucbi    . 


SECONDS  OF  TRANSIT  OVER  WIRES. 


0) 

6 

s 


I 

2 

3 
4 

5 


6 

7  119. 1 

8  143. o 

9  24.6 
10  '24.4 


16. 1 
iio.7 

,30.6 
19.0 


II 
12 

13 
14 

15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
25 

26 
27 

28 

29 
30 

31 
32 

33 
34 
35 

36 
37 

38 

39 
40 

41 
42 

43 
44 
45 

46 

47 
48 

49 
50 


124.5 

3.7 
34.0 

6.7 
4.0 

9-4 
16.4 


37.0 


51.1 


46.2 
SO. 6 
26.2 

36.5 

14.4 
33.8 


47.6 

3.9 
9.2 

44-4 
6.8 


5«.5 
59.4 

•      ■ 

51.0 


7.9 

33.5 
13.6 

57.5 


II. 


III. 


IV. 


17.5,20.333.1 


V. 


Vl.iVII.VlIl  IX.    X.  'XI 

I      '      I 


I 


3I.7'36.6=38.3  39.8.52.8  55.5  57.2 


I2.9'i5.327.5'29.i 


32.1  34.646.6 
20.722.4)24.2 
39.4 


25.4 

44  5 
29.0 

26.1 


28.7 

5.6 

35.6 

8.4 

5.8 

II. I 

18.1 


39- < 


4.7 
35.SI26.6 

47.0590 
36.61I4.1 

28.742.6 

5.6 

.  .  ,  5.0 

35-8,10.8 

8.523.1 
38.1I50.1 


10.8,23.0 

8.421.7 

13.6I25.5 

21. O    .    . 
40.8 


56.0 


32.5  34.  i'46. 849. 6  51. 5 


48.5149.9,51.053.0  5.21  7.7I  9.4 


26. 61 


27.530i!3i.7'33.535.3 


43.1  47.051.054.9, 


10.8 

32.7 

0.6 

19.0 

44   5 

10.0 
9.0 

15.5 
24.9 

51. S 

24.6 

23.4 
27.0 

•      • 

42.4 


18.324.8-31. 
39.846.9I53. 

2.3  4.0|  5. 
24.029.233. 
46.3!48.oi40. 


4'43.6i53 
5i>7.520 

7 II. 3  18 

8j  3.5I  6 

'       i  I 

14.6,19.223.5' 

5! 

3  4.2  II 

9  *5-4  »^ 


.9l  1.2 
.1.21.6 
.8.23.8 

•5    ^-3 


13.9  18.422. 
20.024.829. 
27.029.030. 
53-455.i|56.6l  8.5,11 


'I 


6  16.2 

5'50.5 
012. 8 


48. 1 


2.2 


51.4 


34.537.7 


12.5 


44.0 
6.1 


15.5 


26.2  28.o'29, 

25.227.1128. 
28.5,30.231. 


44.2'i5.9l47.5 


6141.6I44.1  45.6 
842.0,44.6146.3 

8l43.7:46.2|n.7 
156. 2158. 9   0.8 


I 


36.6138.741.043.0 

I  .  .  '  8.3  10. 6. 12 


39-4'52. 3,55.457.2159. 3'  ^'(> 
17.330.5:33-^  35-5370' 40. 5 

.  .  I  .  .  I  .  .  |24.b  31.2.35. 1 


48. 052. 356. 7|  i.o   .  .  1  .  .  I  .  . 
7.9!  10. 01 2. 0,14. 028.7,32.0133. 8 
52.9j55.6i10.7ji2.6114. 7  16.6  18.51  ....... 

28.03i.3  46.9'48.7  50.b'52.9i54.6|  9  9113.1  15.4 


3».44i.5 


15.9 
35.7 


49-3 

5.5 
II  .0 

47.0 
9-3 


18.7 
38.7 


56.4 


31.3 


51 
38 


58.2 


33.0 
53  o 

41.7 


0.31  2.3 


4.3    0.9 


5-3 


530 
0.9 

•      ■ 

54.9 


15. 1 

35.1 
18.8 

59.2 


51.7    3.9 
8.0|i9.9j2i.4 

I3.2'25.3  26.8 

48.8I50.7I52.7 
12.5  26.928.8 


55.5 
3.0 


17.1 
51.9 


18.7 
53.6 


1.229.9I33.5 


26.1 
37  6 
26.8 

1.7 


53. 9;  0.4 

I5.9l22.( 


49.6 
4.0 

13.7 


51.0 

8.7 
15.3 


4. 3119. 0,22. 0123. b 


34.836.43S.250.9I53. 

55.i'5<>.9i590«i-4,>3. 

44.1  55.758.7,  0.4  2. 
.  .  ,33.1  35.837.4'39. 
3.7   0.5!  3.1    .   .  I  .  . 

7.0.  8. 7. 10. 2. 22. 3124. 

23.2  24.9^26.4  38. 
28.4.30.0I31.543. 

.  .  I  5.7|  8. 8110. 
30.532.5,34.248. 


8|55.3i 
7  •5.t^ 
4'  4  4 
1 


•  •      I     •      • 

•  •      I     •      • 

20.422.5 


3'40. 
646. 

8|I2. 

551. 


2,41 

I 


8,26.3 
742.2 

o'»7.6 
8' 1 5.0 

6.53.4 


14.6 


26.028.3 


16.9I18.5 


24.4 
55.3'56.9l58.8j 
37.241.3145.013. 5  19.423.0 


29.9 


6.9  14.2 
29.336.6 

52.754.555.9    8.C. 
13.7  18. 923. 81  0.9 


21.0 

43.»33.7;43-6  50.2 
0.5,12.0 
8.713.4 


17. 1  18. 7'20, 3,32.4134.9 


36.4 


July  27.  Image  west  0^.78,  clamp  east. 
Image  west  o  .22,  clamp  west. 


Mean 
wire. 


m.     s. 

I   3^.54 
10  31 .00 

17  49-93 
17  57.10 
20  47.08 

24  18.00 
26  39  85 
31  2.28 
36  24.01 
41  46.25 

44  14.58 

45  13  76 
49  20.13 
56  27.01 
58  53  36 


CORRECTIONS. 


Inst.       '  Clock.  I 


52   26.2) 

58  25.21 

2  28.61 

9  38.57  , 
9  44.16  1+ 


+ 


17  19.23  i 
27  10.43 

27  49.68  ! 

30  27.89  I 

37  43.40  , 

37  52.40 

43  10.02 

44  6.52 

49  50.71 
55     0.25 


o  34.79  I 

4  54.96  -+- 

5  53.35  '- 
7  37.32  1- 

12  37.00  -H 


29     7.01 

36  23.13 

37  28.42 
49  29.67 
49  30.45 


2   16.66  j— 
2   10.70    -h 
10  13.30  ' 
10  55.30  I 
20  37.26  I 


24     7.28  I 
26  29.46  i 
30  52.76 
36  13.75  • 
52   17.02 


s. 
0.34 

0.33 
0.28 

0.35 
0.19 


-4 

'     4 

;       4 

4 

'     4 


0.28  I 

0.32  I 
0.28  I 
0.25  I 
0.39  . 


0.21  . 

41 

0.21 

41 

0  24 

41 

0.18  ' 

41 

0.23 

1 

41 

0.19 

32 

0.34  1 

32 

0.22  ' 

32 

0.38  1 

32 

0.36  1 

32 

19.85 

20.08 

32.53 
33.58 

O.II 

0.06 
0.13 

8.15  ' 

0.12  , 
0.13 

I 

0.31 

0.35 
31.16 
36.19 

O.II    ' 

0.25 
0.22 
0.22 

0.49 

0.40  ' 

I 

17.04  , 

0.23  I 

7.16  I 

0.29 
0.09 

0.09 

O.II 

0.25 
0.10 
0.15 


32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

32 
32 
32 
32 
32 

32 
32 
32 

32 
32 

32 
32 
32 
32 
32 

32 
32 
32 
32 

■23 


82 

83 
84 
84 , 
84 

I 

84  i 

84  : 

85 

85  '. 

i 

86 

86  ' 

86  ' 
86 

87  I 

72- 
72  I 

72  1 

73  ' 

I 

74  I 

75  , 

75 

76  i 

76; 

76; 

77  , 
77  1 

78  ! 

79  I 

79, 
79 

79  ' 

80  . 


82 
82 

83 
84 
84 


85  ' 

86  I 

86 

^7 

88 
88 
88 

89 
56, 


Observed 

Right 
Ascension. 


Reduction 
to  1877.0. 


51  53.71 
57  52.83 

56.11 
6.22 

11.79 


I 

9 
9 


16  26.64 
26  i7.f>o 
26  44.40 

29  21.55 
37  10.75 

37  19.70 

42  37.38 

43  41.90 
49  18.06 

54  27.60 

o  2.31 
4  22.52 
4  49.N0 
6  28.34 


I 
I 

9 
10 

20 

23 
25 
30 

35 


26.77 
38.08 

47.60 

22.73 
4.48 

.34.49 
56.69 

20.13 

40.96 


CORRECTIONS.  &c. 


Date. 


1877.        h. 
July  30,   18.2 
Aug.  10,  19.4 


Error  of 
clock. 


s. 

—  32.80 

-  23.52 


Hourly 
rate. 


s. 
—  0.064 
+  0.015 


n 


h.  m.      s. 

9  o  54.38  ! 
9  9  48.84  I 
9  17     7-8i 

9  n  '4.91 

9  20     5.05 

9  23  35.88 
9  25  57.69 
9  30  20. 16 

9  35  41.91 
9  41  4.01 

9  43  32.51 
9  44  31  •^>9 
9  48  38.03 

9  55  44.97 
9  58  II .26 


8  28  34.44 
8  35  50.53  ! 
8  36  55.81  I 
8  48  57.32 
8  48  58.01 


I 


s. 

0.20 
0.12 


s. 
4   10 

4.03 
376 
3.76 
2.97 

3.20 
3.21 

3-75 
307 
442 

3  04 

3.04 
307 
3. II 

3.49 

2.98 
3.61 
3.18 
3.84 
3.84 

3.94 
4.04 
4.04 
4.16 
2.62 

2.62 
2.87 
2.87 
2.87 
2.90 

3.87 
4.  II 
4. II 

3.89 
3.75 

3.66 
3.52 

3.53 
4.50 
450 

3.59 
3.59 
4.05 
4.05 
2.91 

3.07 
3.08 

3.77 
3.09 
2.86 


s. 
+    0.22 
+    0.17 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


CORRECTIONS,  &c. 


"877. 

h. 

Aug.  1 1 

19.1 

1H.1 

17 

19.9 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSIT  OVER  WIRES.                    CORRECTIONS. 

1 

1 

m  w 

1 

Inst.       ,  Clock. 

Observed     , 
Right 

Ascension.    ! 

HeduclioD 
0  1B77.0. 

Mean     1 

77. 

m.      s.      1 

5 

s. 

h.  m.     8, 

g 

V' 

■m 

4*     0-35  > 

0.13   - 

9.13 

17  41  4'.35  1 

3.71 

46  39  «    + 

0.30 

9.13 

17  46  ao.35 

4.07 

47  33-41   1- 

33-37 

9.13 

t7  46  40.91 

4.07 

j3  53.80    + 

0.35 

9.13 

17  48  33-92  1 

4.08 

55  17-18  1 

0.33 

9-13 

17  54  5S.33  1 

6     S.33  , 

o.ag  , 

9-13 

18     5  49.48  1 

4.3s   j 

6  a6.aa 

0.39 

9-13 

i3     6     7.3S  1 

4.35   1 

,  (3    3.;<i 

0.80 

19.13 

18  ,3  45.18 

4- 

!3 

»3  53.36  ! 

34  5S.30  j 

36   4q.S7   1 
33   26.301 
Jl  45-oJ  , 

O.lS 

0.34  1 

19. u 
g.l3 

19.13 
19.13 

iS  33  34.43 
18  34  39.39  1 

18  36  30.99  1 
'8  38     7.39 
1S  43  36.10  ' 

3-57  i 
1.93  1 

1.93 
1.94 
3-94 

a 

44     4.IJO 

9.12 

18  43  45. qB   1 

3-94 

s 

,  44   M.47   ' 
J8   18. I!  1 

0.36  . 

19.1a 

iS  43   52.56  1 
18  47  59-36 

3-94 
4.43 

Bl 

48  39.07 

49  l6-3»  :+ 
49  50-19    - 
54  47-57  '  + 

0.36   1 

0.34 

33. CO 

0.25 

19.12 
19.1a 

19.1a 

18  48  ao.ai  1 
18  48  57.44  1 
18  48  58.07  1 
18  54  38.70  i 

4.41 
4.43 
4-43 
4.53 

■ 

s  58:  U  + 

0.53 . 

19.1a 
19.11 

19    a    4.  If.  ' 

[9     8  39.33  1 

3.88 
4.11 

S 

13  4". 30  1 
19  40-37  , 
10  30.64    -1- 

2-  iiM  - 

0,13 ' 

34.f)l   ' 

19.11 
19.11 

19    M 

19  13  31.39  1 
19  19  21.39  1 
19  so  11.65 

19  ao  37-97  i 

4.03 
a. 93 

3-94 

2.93 

sa 

15  54. 76  ,4- 
29  30.85  , 
35  4S.I8 

0.13  ■ 
0.31   , 

19-11 
19.11 

19-10 

192s  35.78 : 

19  39  13.05  ' 
19 '35  39. »3  1 

3.9a 
5-05 
3.90 

41  S3.09  1 

0:33 

19.10 

19  4J      4.21   , 

- 

4.46 

47  3' -JO  ' 

3-24   ' 

19.10 

+ 

0.46 

55   34-'o  ' 

O.IJ     , 

19.10 

19  55   15.14   1 

3-07 

55  40.9"  1 

19.10 

19  55   31.94  1 

3-07 

!H 

5''     3-85   1 
53   30.30 

I   21.3S   ' 

6  46.7s   ' 

10   .7.38   i 

■   10  15.70  , 

0.14  ' 
0.1; 

0..3 . 
0.19 

0.14  , 

IQ.IO 

19.10 

19.10 
19.10 

(9.10 
19.10 

19  55  44. 89  , 
■9  58  11.35  , 

30     6  37^84  1 
30     9  58.40  1 
30  10     6.74 

3-07 
3-S3 

3-13 

3.90 
3.10 
3. 10 

ft 

iG  ia.97  j+ 
17     4.36  1- 

30    39.87    1  + 

O.IQ 

3S.37    ' 

19.09 

19.09 
'9-09 

30  15  S4-07 

30  30  30:98  ; 

4.03 

9 

36    2. Si 
33    6.13; 

a. it,  , 
0.13  , 

19.09 
19.09 

30  25  43.90  : 

30   33   47.16    1 

3.96 
3-14 

m 

37  11.20  1 

37  33.76  ' 
41  46.6s  1 

44  36.  :6  ,4- 

45  7.11  ,- 

6!s6 
0-33 

31.13 

19.0, 

19.09 
19-09 

19,01) 
19.09 

30  30  53.33 
ao  37  14.79  ' 

30  41    34.43    1 

ao  44     7.30  1 
20  44  16.89  1 

3.18 

3.18 

4.38 
4.53 
4.53 

s 

H 

50     9-79    + 

0.14    - 

19-09 

ao  49  50. 84 

~ 

3-5" 

CORR 

:cTia 

NS.  &c. 

Dale. 

Error  of 
clock. 

Hou 

rly 

" 

« 

1877.        h. 

g 

s. 

s. 

Aug.  17,  19-9 

-   19.10 

+  0 

016 

-    0.09 

0.16 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


J, 

j 

SECONDS  OF  TRANSIT  OVER  WIRES.                t  CORRECTIONS. 

1 

li 

OIUECT.                1    - 

1 

Observed 
Right 

Reducitoi 
10  i677j>. 

2S 

1    =       I 

i           ^ 

i       Inst. 

Clock. 

Ascension.    1 

O 

,Z    1 

' 

1 

1                                         j      m     8 

.  *■ 

h.  m.      s. 

J 

Aug.  T7          Wcisse  1304     .      .   ■     I      . 

S                                            +      0.18 

—  19.08 

ao  55  45.48 

19. oS 

30  55  53.05 

4.tf 

O.ArR.S.ams    .   1     3     0 

19.0B 

Lacaillo8737  .      -   ]     4    18 

.713.939- 

1           0.39 

19.08 

31     7  35-'o 

5-ii 

1     Pcgasi  .      .      .      .   1     5    »5 

630.343. 

+      0.14 

19.08 

3t   16  37.33 

3.1I 

Lalande  41614.      .   ''     f,     . 

-     -  .    33- 

«                      ,  -    35.14 

ig.oS 

21    17    55.63 

l.IJ 

'■^3S'3■     ...        7     . 

.  J  .  .   36- 

r      ^                   1  -    35..^ 

19.  oS 

31    18  S3. -16 

311 

•-13°  4'''  ■      .      ■   ,     8    53 

-057.710- 

19.08 

ai  23  55.69 

•-S5'  45'  ■      ■      ■   1     <J   39 

.744.657.   ai 

19-03 

ai  a6  4a. 36 

4.4; 

5     Pegasi  ....      .01 

.0  6.7:9. 

0.14 

19.07 

31  33     3-68 

3-I' 

«     C.ipricorni.      .      .      1 1    50 

.5I54.5:  6. 

-1-      o.ao 

19.07 

ai  35  51.5a 

4.1; 

(      Pcgasi  ....      :i  '  . 

...  »8. 

-      6.43 

19.07 

31   38   13-39 

3.6i 

a? 

•  +  27°  .18'   ...        13    38 

.143  956- 

14.83 

17  41  44.7a 

I-S! 

'-34'  35'  ...      14     . 

■  -  ,47. 

34.lii 

14.83 

17  45    14-39  ' 

3.qi 

•-34    52    ■      ■      ■   1   15    43 

48.31  3. 

i            0.19 

14.83 

17  47  S'.76 

3.9i 

•-34°  51'  ■      ■      .   !   16    50 

1 
55.0  .  ■ 

o.ao 

14.S3 

17  47  58.49 

3-« 

35  Draconis    ...      17  |  . 

■  ■    59- 

0.93 

14.83 

17  S4  57-76 

/<     Sagiltarii    ...      iS   31 

26,934. 

o.iS 

14  84 

3.6i 

•-11°  s'    .     .     .  ,  19    . 

36-83 

14.84 

16     6  31.39 

3.a 

O.Arg.S..7946    .      20  "  . 

.    .     33. 

39.61 

•4.81 

iB     9     1.64 

3.61 

O.ArB.S.17956    .      il      . 

36.31 

14.84 

18     9  ay. 33 

3.61 

B.A.C.63II    .      .   1  Ja    15 

19.433. 

0.19 

14.84 

18   .3   33.53 

•-ag"  31'  .      .      .23   31 

35.7   ■  ■ 

14.84 

18  16  38.09 

}.9l 

•- V  3"'  ■      ■      -   '  =4     . 

.     .  .   5t- 

0.17 

14.84 

18  16  39.61 

3.9I 

1  I     A<iuiliD,      .      .      .      35   3" 

■533.946. 

1            O.iB 

14.84 

18  38  34.39 

}.<; 

LalanJc  34831.     . 

36     . 

' 

0.68 

14-84 

18  34  38-53 

i.j 

O.ArR.N.  18534  - 

37      . 

■a                                                                          0.6q 

14-84 

18  36  30.37 

1. 31 

•  +  73'  19'  .      ■      . 

j      0.69 

.4-84 

18   37   36.33 

i.ji 

L:ilande  55006.      . 

39    . 

1      0.69 

14.84 

18  38     6.S7 

I.]: 

0.  .^rg.  S.  19104  .      30   48 

m. 

14.85 

19    0  54.30 

l4 

21   AqjitiB.      .      .      .      31    30 

r                 1        0.18 

■  4.85 

19     7  33.94 

3.4" 

•  +  46°  4<>'  -      -      .      32     ■ 

1                '       °y 

ii.es 

19  13  33. 83 

Gr.Cal.l7H>    .      .   1  33     <) 

-5.3 

0.31 

14.85     19  '3  M.3a 

"1' 

.      Weissc(2)556       .   \  34  ,12 

.6:3 

«                                              0.26 

14. 85     19  19  ai-47 

i.S( 

Lalande  36733.      ,   '  35  ]  . 

■     ■' 

V.                                                                         1            8.3S 

U.85      J9  to  11.70 

».* 

•  +  36'  58'  .      .      .   i  36  ■  . 

1 

1-       8.36 

14.8s     19  ao  5931 

i.Si 

•-41°  43'   .      -      ■      37    33 

.  +     45-41 

14.8s  1  19  39    8.84 

1-91 

Lacnillc8i58   .      .      38      f 

14.8s     19  ag  <i-97 

Afi 

».  A.C.6775    .      .      39   57 

i  ~       o!?8 

14.86     19  41     4.13 

4.|l 

n     AquilK        ...       40    46 

j            0.19 

14.86  ;  19  44  50-35 

i-v 

>.     Uisa:Minoris.      .  '  41  i  . 

,       I  38- 50 

14.86 

.... 

q.>: 

•  +  40"  3'     .      .      .      4a  ■  ■ 

i           36.6s 

14.86 

19  S3   56.66 

!.* 

II.A.C.6S57   .      .43     ■ 

I                0.36 

14. 86 

19   53     0.40 

i.n 

"  +  33"  7'     .      ■      .      44  .55 

0.19 

14-86 

30      3      3.55 

3-» 

WcisseS:  .      .      .  '  45    5-1 

K 

14.86 

30     5   56.77 

3.* 

■  +  33°  31-  .      .      .      46     . 

m                       8  SI 

14.86'  30    9  11. SI 

1.4 

•-13°  37'  ■      .      .   1  47  1  . 

fe                1       ^-^^ 

14.87  ;  ao  15  S4.07 

4." 

-    Capricorni.      .      .   ■  48  ;i5 

.■330.' 

,4.87  1  ~  ao  ao.B7 

a8 

1     Piscium       .      .      .      49   36 

.140. 

14.31    ,   33   33    41.33 

3-7 

77  Pcgasi  .      .      .      .      50  ,  5 

J':. 

-      o.ao 

-14.3'     33  37  10.43 

-      3.t 

CORRECTIONS,  4c. 

Dale. 

Error  of 
dock. 

Hojrly 

. 

, 

1877.      h. 

s. 

s. 

s. 

Aug.  27. 19. 1 
38,    1.9 

-  14.8s 

-  14-34 

-  o.ot4 

+  0.029 

0.04 
0.13 

-  o.'iS 

-  0.18 

Aug.  18.  Image  west  0^.13 ;  clamp  west. 
Image  west  o'.S4 ;  clamp  east. 
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SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


7. 


28 


I 


OBJECT. 


•+63*6'     .     .     .  ' 
•+63*6*    ...  I 

•+20'  51'    .       .       .    , 

B.  A.r.8355(ist*); 

B.A.C.8355(2cJ») 

I 

Weissc  90  . 
WeissA  112 
•+ir  12*  . 
•+15'*  21'  . 
49  Piscium 

B.  A.  C.  122 

*+36-8'     . 
Lalande  849 
Weisse  583 
Weisse  588 

O.  Arg.  S.  443 

O.  Arg.  S.447 
Lalande  1492 

Lalande  1504  (ist*) 

Lalande  1504  (2d  *) 


64  Ceti.     .     . 
•li'So'     . 
Weisse  969 
O.  Arg.  N.  1118 
B.  A.  C.  385 

B.  A,  C.  417 

Polaris . 

•  +  I3'36'  . 
B.  A.  C.  578 

•+I3*57'  . 

^»  Cell.  .  . 
^    Arictis .     . 

B.  A.  C.  750 
75  Cell.     .     . 

B.  A.C.  803 

Lalande  5 181 
r     Persei    .     . 
• -I- 14*  40-  . 

•+14^40'  . 
a     Ceti.      .      . 

•  +  50"  42'  . 
•+38*27'  . 
•+3S'27'  . 
•+38*  27'  . 

C    Aiietis .     . 


rg  '  /I 


Herculis    . 
B,  A.  C  A029 
•-31*  45'  . 
*— 34*  45'  . 
•-34*  45'  . 


6 


I 

2 

3 
4 
5 

6 

7 
8 


I.  I  II. 'Ill,' IV.    V.    VI.  VII.  VIII  IX.    X.    XI. 


'45 

1  . 

'56 

'51 
I  • 
I 


I 
.849.ii<;4.2   .  . 

.  I  .  •  I  .   .    28. 8 

.558.1,  0.913.3 

8  55*5    ^ '3 •  • 

'  .  .    32.636.040.3  44-3 


32.336.1  39.5 
15. 1  17.0  18.9 


(5 
22 

3 
9  '40 

10  122 

I 
It 

!23 


I 

.847. 349-6    1.4 

•523.9,26.438.3 
.0   4.7    8.025.0 

.5  42.04».7  57." 
.223.826.238.6 


3-3  4.8  6.5 
39.8  4i.543.f» 
27.029.4  31 .6 
58.6  0.4  2.0 
40.342.043.7 


II 
12 

13 
'4 
'5 


16  '15 

17  !27 

18  23 

19.. 

20  i  . 


.7  12. 214. 8 27.2 28.8 30.5  32.2 
.6'30.7'33.7 

.'..,..    49  c 

.6    2.2     4.7  16.7 
41.5 


■        •  at 


51.053.255.1 

id. 2  19.820.5 
42.944.646.5 


.  .     1.3 
4T.8  .  . 

20. 533-3 
.  .    14. 1 

47-8,  .   . 

8.321.1 
44.6:56.5 

33-7'50.5 
3.5  16.0 

45.357.6 

33.846.2 
.  .    II. I 
57.0   .  . 
23.0   .  . 

47.959.7 


0.7  10.4 

•      •  •      • 

35.937.6 
20.324.2 


22.524.1 

59-»    0.7 
53  956.0 

18.620.3 

0.2    7.9 

48.750.5 
14.4  16.3 


2.2    4.0 


.6  17.3  19.8  .  . 
.329.:3i.8  .  . 
.725.42S.643.7 

.     ..     ..     .^.s 

.  I  <   •      .    .    27 • o 


45.6  47.8  50.0 
6.5   8.5 10.8 

31. 033. 1  47.1 


55.757.4 
7.7  9.4 


.  .  53. J 

.  .     4.9 

5^«/     ••      ••      •• 

50.352.554-657.0 


21  ,32 

22  .51 

23  . 

24  !35 


.9 34.637.049. 1 

.252.755.3  7.2 
."....  39.4 
.137.741.8  2.4 


50. S52. 554. 355. 7    7.910.5  12. 2 
8.7  10.5  12.1  13.725.628.029.6 
10.942.744.346.058.1    0.6    2.3 
5.0   8.010.8  13. 233. 83S. 341. o' 
25    19.1 21.024.038.540.442.444.446.4   0.7    3.9   5.8. 


26  ;27 

*7   I  • 

28  '23 

29  >5S 

30  ,  o 


.929.932.847.949.952  054.2  56.0  II. o  14.3  16.5 

24.0  13.022.0  .  . 

41.042  744.345.858.2  0.9  2.5, 
21.223.225.5  27.442.946.2  48.2 
18.420.1  21.623.5  35.638.440.0 


•  «      •     I     ■      •     I     •      • 

.1  24.627.239.5 
.7.  0.6'  2.8  19. 1 
.5'  2.0'  4.9  16.7 


I 


L 


.22S  931-543.3 
.813.3,15.927.9 


31  27 

32  III 

33  I  •  •  .  •  • 

34  '52. 453. 856. 

35  46.4  47.950. 


36  .49 

37  20 

38  I48 

39  125 

40  .49 

I 

41  131 

42  '37 

43  !  5 

44,. 

45  j47 

46  33 

47  156 

48  2 

49  '»2 

50  ;  . 


I 

.95f.7'54. 
.  t'22.626. 

-7=50  4|52. 
.5,27.029. 

.4  50.8'53. 

I 

•  3-33-537. 656. 7 

.840.4,42.544.3 
826. c 

43-3 
5   4.1 


4'  8.2 
8    4.7 

7    9.6 
545.8 

7    5.0 
241.8 

3    5.2 


7,  7.7.10. 


I 


.2  43.8'5I. 

'         I 
.935-5,38. 

.25S.0    I. 

a'         I 
.6    4  4    7 

.2'i3.9>i6. 


2  51. S 
015.8 
421 .8 

5  3t.6 
1  8.2 


43  245.347.049.0    0.5    3.0] 
6.8    8.5  10. on. 723. 626. 1 

s8.8    1.5'  4.0   6.325.229.0 
47.8   .  .     4.8    7.7    9.611.7 
27.930  I  32.33*.  I    .  .  I  .  . 
45.247.349.351.4   •  -  ,  •  • 

5.7    7.6   9.3  11.023.726.4 

I 

53.555.557.4  59.1  I2.4'>5.' 
17.5  19.621 .5  23.5  37.8  40.8 

^3.625.7 27.8 29.6  44.2  i7.o 

?3.i  35.237.439'  •  •  ;  • 

11. o  13.4,  .  .     ..'..'. 


28.21 

I 
17.0 

42.9! 

49.0: 


Mean 


wire. 


m.     s. 
42  27.92 

42  35.70 
47  17  01 
56  37  87 
56  40.20 

7  4.96 

8  41.48 

15  29.35 

23  0.33 

24  41.98 

25  30.60 
28  52  47 
28  53.06 
35  13  21 
35  51.16 

43  36.48 
43  48.44  ' 

47  39  56 

48  8.56  , 
48  44.18 

52  52.50 
56  10.42 
56  49.29 
I  7.92 
10  42.42  , 

16  52.04 

26  59.67 

43  42.71 
48  23.25 
59  20.15 


Inst. 


44.946.748.349  9    i.»   4.3   6.0 

29.531.232.934.4  46.549-250-9 

.  .     .  .   23.025.727.328.930.8 

9.8  1 1. 4  13.0 14.7  26.5  29.030.7 

6.4    8.310.412.126.029.030.8 

11.4  13.5  15.5  •7. 532. 335-537. 5 
48.551.053  956.315.820  222.5 

6.78.410.011.6.  .  .... 

4.9 

27. ^; 

31.8, 
14.4, 


6 
18 
20 
26 

31 

42 

45 
52 

52 
56 


46.62 
31.23 
27.14 
11.45 
8.44 

13.55 
51.20 

1.69 

45.13 
8.47 


o  1.43 
5  24.10 
5  21.83 
5  47.30 
8     7.59 


41 
44 
45 
45 
46 


+ 


12 


-H 


55.40 
19.51 
25.74 
27.38 
10.87 


+ 


s. 

0.67 
0.63 
0.24 

0.74 

0.70 

0.19 
0.19 
0.30 
0.20 
0.20 

0.20 

0.33 
0.31 
6.30 
6.67 

0.15 
o.  15 

7.94 
0.32 

35-9« 

0.16 
0.18 
6.65 

0.49 
0.13 

0.13 
29.50 
0.22 
0.13 
0.22 

0.20 
0.21 

3».94 
0.18 
0.13 

0.32 

0.47 
6.48 

0.22 
0.19 

0.44 

0.43 

7.93 

0.33 
0.24 

0.17 
0.27 
o  27 
7.62 
21.30 


Clock. ; 


s. 

.30 
.30 

.30 
•30 
.30 

-29 
-29 

-29 

.28 

.28 
.28 

.28 

.28 
.28 
.28 

.27 
.27 
.27 
.27 

-27 1 

.27 1 

.27 1 

.27 1 

.27 , 

.26  I 

.26 

.25 
-25 
.24 
.24 

.23 
.23 
-23 

.22 
.22 

.22 
.21 
.21 
.21  • 
.21 

I 
.21  i 
.21    , 

•^"    I 
.21    1 

.21  ; 

.08  I 
.08  I 
08 
.08 
.08 


Observed 

Right 
Ascension. 


h.  m.  s. 
23  42  12.95 
23*42  20.77 
23  47  2  47 
23  56  22.83 
23  56  25.20 

o    6  50.48 
o    8  27.00 
o  15   14.76 
o  22  45  85  , 
o  24  27.50  , 


o  25 

O  25 
O   28 

o  35 
o  35 

o  43 
o  43 
o  47 
o  47 
o  47 


16. 12 
37.86 

38.47 

5.23 

30.21 

22  06 
34.02 
33  23 
53-97 
54  01 


o  52  38  07 

o  55  55.97 

0  56  28.37 

1  o  53. 16 
I    10  26.03 

I    16  37.65 

•  •  •  • 

I   43  23.24 
I  44     8.88 

1  59     5.69 

2  6  32.19 
2   18   16.79 

2   19  37  97 
2  25  57.05 

2  30  54  09 


2 
2 
2 

2 
2 

2 

3 
3 
3 
3 


59  46.78 


5 
5 
5 
7 


Reduction 
to  1877.0. 


I 


41   59  01 
45  36.52 

51  53.9^> 

52  30.70 

55  54  07 


9.46  I 

15-55  I 
32.76  , 

53- 14 


17  41  41.15 
17  44  516 
17  45  11-39 
17  45  20.92 

17  45  35-49 


s. 

3.91 

39' 

3-58 

4  08 

4.C8 

3.67 
3.67  I 

3.64 

3.57  ! 

3-57  I 

3.57  I 
3.59  I 

3.59  i 
3.60 

3  60 

384  I 
3.84  I 

3.60  I 
3  60  ■ 
3.60  j 

3-64  1 
3-54  I 
3-54  I 
3.88  I 

3-83  ' 

3.^3 

3367 
3.38 
3.57 
3.?3 


3.28 
3.24  ' 
3-24 
3.16  I 
3.09  I 

I 
3-43   ; 

3-79  , 
3-14 
3.1*  ' 
3.04  I 

3-72  \ 
3.41  ■ 
3.41  I 
3.41  I 
3.14 

2.50  1 

3.89  1 

3-S9  ' 

3.90  ' 

3.90  I 


CORRECTIONS,  &c. 


Date. 


1877.     h. 


Error  of  '    Hourly 
clock.     '      rate. 


s. 


Aug.  29,  19. 1      —  14.05     +  0.025 


n 


s. 
+     0.07 


s. 
0.18 


17 77  ▲ 
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v 


i 

O 

C 


SECONDS  OF  TRANSIT  OVER  WIRES. 


OBJECT. 


1877. 
Aug.  29 

Y. 


*-34%5' 

*-34^  45' 
*-28°  2' 


^-28 


'^o' 


Sept.  I 

2 


V**   Draconis    . 

*— 27*  32'  .      . 

*-i7'*24'  .      . 

O.  Arg.  S.  18075 
<J     Ursse  Minoris . 

I     Aquilx 

Lalandc  3483  . 
O.  Arg  N.  18534 

*  +  72"   !(}'    .       . 

Lalandc  35006 

O.  Arg.  S.  18735 
O.  Arg.  S.  18913 
O.  Arg.  S.  1S953 
C     Aqiiilx 

Lalandc  35791 

O.  A  rg.  S.  1 9306 
Gr.  Cai.  1710 

*+36''47'  . 
♦+38*'  30'  . 
*4-38''  32'   . 

B.  A.C.  6775 

•  +  34'  50'  . 

*-37^  59'  . 
*+40°2'     . 

B.  A.C.  6857 

(.^  Capricorni. 
^  Capricorni. 
y     Aquilx . 

Lalandc  37785 
«    Piscium 

B,  A.  C.  8374 
y    Ptgasi  .     . 
Radcliffe  73 
Lalandc  849  • 

•+a'3'       ■ 


-6 


O 

£ 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

19 
20 

21 
22 

23 

24 
25 

26 

27 
28 
29 
30 

31 
32 

33 
34 
35. 

36 

37 
38 

39 
40 


*+4 

*+4^3 
♦-1^29'     . 

O.  Arg.  S.  447 

Lalandc  1492 


Lalandc  1504  (ist*) 

64  Ceti 

B.  A.C.  411      .     . 
Polaris 
Weisse  643 


41 
42 

43 


I.      II. 


I 


57.559-7 
29.(ij3!.4 


IIL   IV.    V.    VI.  VILVIII  IX.    X.   XL 


28.1  31.032.935.037.6 

.  .    18. S  21 .9  23.8 

.  .     . 55.5  58.5   0.5    2.6'  5.1 

1.7    3.5   6.2   .  .    14.7  17.2  18. 921. 023. 4 
34. 437. 739-541. 543-244. 958. 4    1.2    3.2 


32.8,38.045.524.229.534.840.144.823.631.637.0 


23-^25.4 
59.4  i.<> 
28.5'3o.o 


28. 241. 643. 445. 247. 1  48.9   2.3;  5.1:  7.0 

4.0  16  9  1 8. 4  20. 02 1. 7 23. 2 35. 8  38. 4 40.0 

32.445.046.948.650.1  51.7   4.!    6.9   8.6 

.     7.035.0 


I 


29-230. 7",33-2  45-24^'. 748. 550.1  5». 6  3-7    6.3    7.7 

.  .   42.347.453-258.3    3.6  .  .  I  .  .  ,  .  . 

-  .   34.4  39-645-I  50.455.0  .  .     .... 

.   .    30.435.540.646.250.8  ..:..,.. 

.  .    10.6  15.621 .626.931.6  .  .     .  .  !  .  , 


I 
I 

24.325.928.5 
I  7.5  9. on. 7 
48.4  49-9:52.6 


43.1 


44-7 


47-2 


33-034.5 

8.8,10.9 

1 1 . 6  13.4  16.5 

39.641.544.6 


37.4 
»4-5 


41.443.044.946.748.3  2.2  4.0  5.7 
24.426.027.729.431.043.746.4  48.1 

5.3  6.9  8  7  10.4  12.024.627.329.1 
59.4    I.I    2.8    4.4    6.018.220.922.6 

7.0   9.7  11.322.324.926.428.230.0 

50.051.753.655.557.2  9.8  12.9  14.7 
3».934. 1  36.639.241.258.7    2.4   4.7 

31. 5 32. 5 35. 5 37. 5 39- 5 54. 257. 4 59. 4 
59.9  1.8  3.9  6.1!  8.023.326.428.5 
23.426.928.741.944.646.648.650.3 


56.5  58.  r  0.7  14.6  16.4  18 
1 5 . 2  1 7 . o  20. o  34 . 8  36 . 6  38 

,33.5  35-338.5 


45. 7 


47 


50.8 


420.322.035.538.640.6 
7  40.842.5    .  .  I  .   .     .  . 

.  .  : .  .  16.9 19.822.1 

30.533.4.35.8 

10.5:12.514.716.818.8  .  .    .... 


12.5 13.816.4  28.7  30.231 

,..;....   3i. 733-235 
22.8,24.5  27.039.240.342 


2.2 

58.91 


4.3 
0.5 


7.421.723.525 
3.1  15. 1  16.7  18 


933  5135.047.349-951-6 

036.938.551.053.655.4 

,5  44.245.757.8   0.2,  1.8 

,027. 729. 744. 347. 248. 9 
319.721.333.435.837.3 


10.5  12.2  15.228.736.532.3 
52.5  54-356.8  9.2 10.7 12.4 
32.034.4:37.253.956.258.5 
29-4i3i.5'34-549-55i.253.2 
40.1I41.843.S45.247.4   .  • 


34-236.1 

i4.2|i5.8 

i.o   3.1 

55-457.3 
48.2  50.1 


1.2    3-4 


.   .    14.6  15.917.6  19.220.5 


6.8    .   . 

.  .    52.954.456.2 

44  27.329.0:31.644.846.348.4 

45  23. 2,25. 328. 543. 945-847. 9 


46  .   . 

47  32.7 

48  27.8 

49  .   . 

50  23.2 


.  .  4.4  6.2  8.6 
34.537.249.250.952.6 
29.633.048. 1  49.951.8 


57.959-8 
50.051.7 
50.t|52.o 

1 
10.9  12.8 

54  355.8 
54.056.0 


49.6:52.454.3 
28.230.832.2 

19.823.525.4 

12.1  15. 1  16.9 

52.854.357.0 


35-938.139.6 

11.3  14.015.7 

5.0,  7.6   9  3 


8.1  10.712.3 
11.4  14.3  16.3 
20.0   6.011.0 


24.9 


27.339-4  40.942.7  44   245.958.0    0.5    2.0 


Mean 
wire. 


m.     s, 
46  32.93 

46  21.50 

47  0.44 
50  40.38 

50  41.36 

57  34.72 

6  45.27 

10  19.91 

13  48.43 
17  21.00 

28  48.45 

34  52.96 

36  44.90 

37  40.70 

38  21.26 

43  44.99 

52  27.72 

54  8.65 
o  2.76 
2  19.98 

8  53.66 

13  36.64 
21  35.36 

34  3.96 

35  38.88 

41  18.34 

43  30.70 
49  57.68 

53  10.65 
53  14  66 

11  3>.89 
20  41.91 
40  42  41 

44  25.68 
53  18.19 

o  32.36 

7  12.46 

14  58.64 
28  53.28 

36  18.07 

36  17.56 
36  20.83 

39  2.78 
43  48. i7 

47  39.58 

48  8.58 

53  52.57 
16  52.02 

26  52.33 

36  42.64 


CORRECTIONS. 


Inst. 


+ 
+ 


Clock. 


8. 

41.89   .- 
21.30   I 
41.89   ' 

0.32    , 
0.34   I 

0.37    i 
0.24   I 
0.21 
0.21    I 

5  13.05 

0.19 
0.34  : 
0.34 
0.34  j 
0.34 

0.22 
6.21   j 
0.21 
0.17 

28.04  I 

I 

0.22 

0.19  : 

0.17  ' 
0.17 

35.78  . 

I 

0.25 

7.74  ' 

0.30 
0.19 
0.17 

0.20  '. 

7.04 

O.  if 
0.03 
0.13 

0.06   ' 
O.IO 
0.00 
0.03   . 
0.21    I 

0.15    . 

CIS 

6.32 1 

0.26 
8.29 


0.02 

0.30 
+  0.36 

—  12    18.28 

+•        o.  19 


S. 

4.08 
4.08 
4.OS 
4.08 
4.08 

4.08 
4.07 
4.07 
4.07 
4.07 

4.06 

4  06 
4.06 
4.06 
4.06 

4.06 
4.06 
4.06 

4.05 
4.05 

4.05 

4.05 
4.04 
4.04 
4.04 

4.03 

4 -03 
4.03 
4.03 
4.03 

4.02 
4.02 

4.41 
4.41 
4.74 

4.74 
4.73 
4.73 
4.73 
4.73 

4-73 
4.73 
4.73 
4.73 
4.73 

4.73 
4.73 
4.73 
4.72 

4.72 


Observed 

Right 
Ascension. 


h.  m.   s. 


45  36.95 

45  46.12 

46  4.47 
50  25.98 
50  27.04 


7  57  20.27 

8  6  30.96 
8  10  5.66 

8  13  34.15 


8  38  34.20 
8  34  38. 56 
8  36  30.50 
8  37  26.30 
6.86 


8  38 


8  43  30.71 
8  53  13.45 

8  53  54.38 

8  59  48.54 

9  I  37.89 


8  3Q.39 
13  22.40 
21  21.15 

33  49.75 

34  49.06 


41 

43 


4.06 
34.41 
49  43.35 

52  56.43 

53  0.46 


30  II  17.67 
30  3o  30.85 

•     •     •     • 

19  44  11.30 
23  53  3.58 

o  o  17.68 
o  6  57.83 

o  14  43-91 
o  38.38.58 

o  36  3.55 

o  36  3.96 
o  36  6.35 
o  38  41.73 
o  4.1  33.80 

o  47  33.14 


Reductic 
to  i877.( 


I 


o  47  53.87 

0  53  38.04 

1  16  37.65  ^ 

.      .      •      . 

I  36  38.11      — 


CORRECTIONS.  &c. 


Date. 


Error  of 
clock. 


Hourly 
rate. 


1877.        h. 
Sept.   3,    1.6 


s. 
14.72 


"\ 


s. 

O.OIO 


s. 
0.21 


s. 

+    0.15 


Aug.  30.  Image  west  0^.55  ;  clamp  east. 
Image  west  0^.16 ;  clamp  west. 
15.  Larger. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


Pitcium  , 
•+13' 3'''  . 
B.  A.  C.  S7S 


Ailetis  .  . 
B.  A.  C.  7SO 
•-34°  M'  . 


WeiMe(,)97». 
Wcisse(3)  lotf 
Rumker  743 
•+M'3.y  . 


"+37°  6'  . 
•+j8*  a/  . 
*+38°  JO^  . 
*+38''  30-  . 

Weiss*  (»)  376. 
O.  Arc.  S.  330a 


I  9  Tauti     .      . 
I  ■•     Recast  .     . 

I  t  Cassiopes, 

!  We»se  185 

I  •  +  36'  so'  . 

I  •+66'  15'  . 

I  •+35' 3'     . 

Weisse  (1)639. 

I  Weis9e(i)(i5S. 

.  (  Piscium      .      . 

I  ::2:n:: 

I  La1attde47igB. 

I  Weisselia 

,  ■+36°  16'  . 

I  •+»  I  . 

T  Andromeda 

I  Weisse  749 

I  Wejsse  jBj 

I  Weisse  iW 

I  fl  Celi.     .     . 

I  Lalande  1501  (isi 

O.Arg.N.itiS 

i  WelsM  1&5      . 


'   CORRECTIONS. 


::!-■ 

11   ;!: 

10   14. 

03   14. 

46,  14. 

33  '  14- 

14  1  14. 
07  1  14. 
07    14- 
07  '  14- 
79  '  14- 

10  ;  14. 

03  1  14. 

30  1  14. 
03  1  14. 

03  j  14. 
59  1  14. 
05   14. 

05  14. 

06  1  14. 

07,  u. 

09    15. 

09  1   15- 

S[  'A 

!S  1  IS. 
93  1  15. 
■,0  1  15- 

"1  ■'■ 

09  J    15. 

"7  1  15 
03  ]  IS 

;;l  '.I 

<w   15 

1 " 

30  1  15 

43  !  '5 
07   "5 

10  -15 

Obsen'cd       n 
Rlshi         " 

Ascension.    I 


1  38  57 

1   43  38, 

1 46 

1   54  45. 


3  "9  3* 
3  »3  48. 
3   27   34 


33  39  3u. 
23  3'      " 
33  31 
33  33 


o  34  59, 

O   39 

a  30 
o  30 


a  35  30. 
0  37  =8. 

0  47  54. 

1  o  53 


3.  SO 
3-69 
3-4Q 
3-4(> 


334 
3-37 
3-37 
3.33 

3-35 
3-43 
3.4a 


3.38 
3.57 
3.58 
3-59 
3-59 


3-39 
3-39" 
3.38 


3.64 
3.64 
3-64 
3.83 


3-68 
3.69 
3-78 
3-Tt 


3-7* 
3-94 

3-76 


CORRECTIONS,  ftc. 
Error  of  1    Hourly    ' 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSIT  OVER  WIRE<:. 


.  CORRECTIONS. 


I.jl[ 


IV. I  V.  I VI.  VII. vin  IX. >  X.  ;xi. 


Inst.         Clock. 


i' 


"+3-1"  s;'  ■    ■ 

Lalanil;  37785. 
O.ArK.S.ioi3^ 


[Jclphini 
76  Drnconls 

Lalande  ji 


Weisse  137  .  . 
Wcisst  188  (rsl*) 
Weisse  188  (2d  •) 
•  +  36°  2J-  .  .  . 
•+38°  U'  ■      .      . 

Polaris  .... 


CORRECTIONS,  4c. 


3 

5 

'm 

3)  8  11.243  04i.74f.,2s3.3   0.7 
:a. 5.14. 226. 218-330. 345-8!48.i 

'3- 
49: 

6 

7 
S 
9 

13.7150 
50.55* 
27. i,^-) 
55.557 
17.021 

'  6.U.  7.5!  <).2ll.t.'ia.725.528.(!29. 
6.7    a.l    9. gri. 513. 125. 227. 7,29. 
4J.0  45.6  47.3  49.0  50.6  52.  7lS5-t5'' 
12,4.14.015.7  r7.c  19,131.531.3135. 
iTV,  l.7|  5-<    5-9113,94-1-350.854. 

St 

3 
* 
5 

...    8 

i 

'59.2    "-7    2.4.  4,0    5,6iS.o,aOi4;Jl. 
59  3   0,9    2,-    4.0,  3,7l7,6»-»Fl- 

59. J     '-3i   3  4     5-4!   7.221-7a4-726. 
34-1  .5,7  57. 4  59-0   0.8  13,0  rs-S'lJ. 
i54.7  5<>.  3  57-859,4    i.oi2.S|i5-4  16- 

45-t,)B.c|so.E53.4!55.S,i4.giB.7  2o. 
2o.&2a,iJj.025.8J7,039,o'4i.643. 
29.211.133.035-1  37, 051,^54. '■,56- 
io.ort.7  i3.7'5,&i7.73a.535.537- 
40. 642,^,43. 845, f>  47, 3   o.q,  3.5!  3. 

[I.0i2.5i4.i'(5,8i7.429.33i.8!33. 

j  ■  -    19.030.0.49. 

,23-4  24.9  16.7  28. 3]l9.9    1,914.4  4''. 
1  1-7113-334. 537-3:48.6    ,  .  |.  .     .  . 

21.8123.5.25.827-730.    45-048.150. 

(. 

.147 

■  3.1    4-6   6-5I  8.3   9-    22.4I25.126. 
Su.95a-7  54-5  56,i57-    10.513.1114. 
J. 7    7-3  12-1  17-Sii,    58-1    5-3|  9- 
39.»|4i.7  ■3-544-a43-858-i    o.j.  a. 
25,9128.130.032.334.048.7,51.753. 

3 
4 
S 

■  149- 

58.(1   0.2.  1-8    3-7    5-3'l7-6.30-3 
43-345,147.750-453.4    8.912.2 
45-1  47.949.8,  2.6,  5,8    7,61  9.6 
4-2;  5.8^      -■  9.2'"-032.(-'25-l 
29.  4|3I.133-8|34. 536-148. 751-3 

26! 

53- 

6 

I 

0 

.4,35 

55.5J57- 

39.311,4    -  ■  'l5-8''9.'3l.l33.oa5. 
39.040.542,343-945,557.8   0.3I  I. 
39, 7  31. 2  33. 134-83^-548. 150.  5  53. 
6.811.714.216,919.940.144,346. 
13,0,(3.415,1  16.81:8.330.633.134, 

I 
3 

3i.S|l3- 

s.V  7. 

30.8i33- 

56.257-6,59-4   o.9|  2.514.817.4 

!  ■  ■     7-0.  9,5 

48.750. 251. 9;53-655-l    -  .     -  - 

iS, 

54, 
33- 

5 

. 36-939. 0|  -  -    13-516-718-5,20-7 

6 

8 
•> 
0 

.  .  i  -  - i  ■  ■  1 .  .    g.osi.o'sf'. 

ja.3:44.o||6.658,6' 0.2   1.7   3.5   4.9 17. 1 19.5 ai. 

.  .  .58.3    i.ai6.ai7.8ao.i  22.324.238.941.9  .  . 
38. 3139. 943. 655-357. 0'SS. 5    0.4]   1.814.817.419. 
54-7  56.  a  S8-7  HO  lS-6 '4.3 '60 '7. 619-8  33-4  34. 

17  45-8 
26  54-6 
36  42. <) 


59  SO  76 
19  23-94 

'  43  33  08    ■ 


37  a6.55 
51  aS-08 
4  25   75 


-15-04 
I5."*( 
IS-03 
15-03 


I    17  25.60 
I   17  30.76  I 


15-03 
15.03 
15-03 
15-03 
3-34 

3-34 
3-34 
3-34 
3-34 
3-34 

3-34 
3-18 
3-18 


3.19 
3- 19 
3.ao 


I  47  54-33 
'  4  54.96 
I  6  32,36  I 


a  59  47-47  I 
■9  19  30.91 
19  43  30.06  I 
19  44  io.8a 
19  51  40.97 

19  58  ii.oS  ' 


3.93 
3-a3 
3.»3 
3-»3 


o  39  aS.ao  ! 
o  36  3.56 
o  37  aS.SS 

o  47  33-67  I 

O  S3  38.31 

0  s6  89.15 

I  010.65. 

1  5  11.20 

'  'O  55-43  , 
I  13  47-60 
I  13  48.05  I 
I  17  aS-95  1 
I  17  31. 30 


"  38  57.89  I 

4.03   I  45  16.31  I 

4.03   1  47  S4-8o 

—  36. 07  I  18  S9  48.05 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECOND^  OF  TRANSIT  OVER  WIRES. 


I.      II.   III.IV.    V,    VI.  VUlVlLlIX.    X.    XI., 


I  CORRECTIONS. 


Ml         •  +  3(.*54'  .      . 

I  •+3h*  5.'  .  . 
I         Uc3illc8i58  . 

*-IO°3G'    .       . 

,  B.A.C.677S  - 
I  Lalande377B5. 
I  >.     UrsxMinuris 

I         D.A.C.(.6S7   - 

!  •  +  33' 7'  .  . 
I  Weisse(a)306. 
•+3S-3I'  .  . 
.  =  Captkornl.  . 
I         "+36   44    ■     - 

I  T  CapricoTiii.  . 
I  •-a7°4a'  .  . 
'  "-10*30'  .  . 
I  ttA.C.7a69  . 
*-33'So'  .      . 

'  Lacaille  S701  . 
Lalande  4 10S6 
B.A.C.7378   . 

I         WeiME  364      . 

i         •+V  s6'  .      . 

I  •+69*  s6'  .  . 
,        Wciste(3)E7i 

I      *+:*'v    .    . 

j  fi     Capriorni 
>        We)Me(>)ii96 

!  Licaille  S^Bq  . 

I  i    Cephd(iM"). 

,  f    Cephei(ad")  . 

I  Piaui  33    .     . 

I  '-35'    7'.     . 


•+36*  41'  .     . 
Lacaillc  9196  . 


I 


I        Wdfsc  185' 

•>  !  ;     Aquilx.      . 
Gr.  Cat.  1710 

I        •+3ft'S4'  . 

'         *+36    S4    • 

•+36*  54'   ■ 


l'i7-7'»o.  7135. £37.739. 7 
f.ll.G'a4.;39.64l.tin  7 
,  .   .  i  -   .    33.f36.E 

■  .  .     .  .   24.325.6 


t  58.E55.757-75y.'j 


y;  3.6iB.f  20.7 

4130.^43. f>45.? 

71I5.4.3Q.OJ0.7 
''54-757Slo.o'i.7 
ti'Sl.asj.f.   5.S   7.1 

6i4q-3SJ.4'  6-S    S.4 


.j.3lll>.;Sl-i';5-8'  ' 


,  43  35 

'-5|45-a47.4'  53  *=■ 

.  ^  .   .     .  .  I  53  a6. 

?-3'5<'-4'52-s'  a  aq. 

3.5,46.9118.81  9  34 

■'■4,59-7,   l-7|  9  37 


)l|3.750.r.   1. 81  5.51  7.0   JO  46. 
l44-54<'-a59-S,  3  4.  4-3,  44  43 
]7.02g.;3i.t,33,!'  49  13 


I7.f3l.733<'35- 


7.t:lso.4'li3.053- 


7.0139.1,30.7 
1.8117.1  19.3 

4-9,'5.7,i9-' 


3.3'-333.' 

SB  10 

7>S.6  30.3 

3     8 

4  49 

17  16 

7,36.7  31.  t 

33      S 

f'si. 5.56.3 

36      0. 

('4'.6;43.7 

16   30 

3'59'3    I-' 

16  17 

233.935.6 

47     5 

1I57-3.59-' 

503s 

V7-o'3S.f 

54    16 

0  43 

6'23.3|J7.l 

0  43 

4H!.lii3.7 
s,  5.2,  7.5 

15  ai 

q'50..'.3.o 

:s  38 

7'|6.iU9-" 

IH  16 

3H9-E.51.7 

39  33 

32  21 

^fi.-..n-'. 

3t>  50 

IS  57 

18   SH. 

7'3&.S37.9 

59     B. 

4,39, c  33.3 

t  55 

3. .14.6 

"  45 

(. 

0  I2 

0 

11,7^13.9 

T' 

' 

6,71   8.5 

18  u 

20     3 

>  "3-45 

3    17.33 

r>  48.61 


19  53 

55-97  ' 

19  5* 

59 

30      3 

3- 07  , 

30     s 

sfl 

o"; 

30      9 

10 

93 

30   16 

S6 

53  : 

30   30 

30 

61  ( 

It 

20    SI 

47 
4a 

49 

30  57 

44 

"! 

78 

45 

43 

31    17 

9-95  1 

ar  31 

39 

10  1 

08  ■ 

31  35 

5J 

21  16 

31    46 

3? 

46  , 

31    50 

')-35  ; 

ai  53 

50.54  1 

15 

94   1 

74   1 

15 

48 

22  14 

55 -o?  , 

22    15 

3 

25   1 

s*  17  35 

75    1 

22    2(1 

01 1 

33    31 

54.99   1 

23.97 

32    38    3<. 

81  ' 

33    18 

11 

79  . 

33    SW 

41 

23       I 

2X 

K3 

23    11 

18 

90 

18   t9 

48 

01  ' 

■9  13 
19  17 

45 

51  . 

34.39 
34.38 

34.38  '  19  18  19.87 
-34-38  19  19  38  96 


CORRECTIONS,  &c. 


Reduction 

to  1877.0. 

« 

a4 

35 

' 

a5 

3'-IS 

4.06 

4\ 

16 

a 

3(. 

\ 

60 

5' 

3 

73 
61 

3 

9' 

4 

06 

3 

49 

56 

4 

88 

17 

3 

?l 

a 

34 

3 

4 

\i 

4 

55 

3 

94 

4 

B3 

4 

81 

3 

37 

3 

91 

4 

>9 

4 

'9 

4 

19 

3 

77 

3 

bb 

"? 

a 

18 

134 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


o    . 

0)    V 
w    (A 

rt 
Q 


1877. 

Sept.  26 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


OBJECT. 


Y. 


*+38*'  55'   .      . 
Weisse  722 
*-  10''  26'   .      . 
O.  Arg.  S.  19941 
*-H34'  59'    .      . 

Lalandc  37785. 
().  Arg.  S,  201 2.J 
A     Urs»  Minoris  . 
♦-r36'  44'   ■      . 
*-t-3t^    44     .      • 

♦4-36"  46'    .      . 

*  +  36"44'    .  . 
TT    Capricorni . 

B.  A.  C.  7080  . 

B.  A.  C.  711 J  . 


*-9^ 


5 


O.  Arif.  S.  20S05 
B.  A.  C.  17195  . 
♦-1-33°  52'   .      . 
M.  A.C.  725^  (ist*) 

B.  A.  C.  7235  (2d*) 
Weisse  1394 
Lalandc  41086 

*  +  3S"  15'   . 
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.  .   «8.5'30.33l, 9133. 635. 347. gS^-S 


36    19.3,11.535. 


.,  .     ,.     - 349-55'-B 

6,34. 4142.744-6  47.3  4q-7'53-o 
-.4'5('-4.S').7 
.3,37-429-5 


30  57-559-"!  1-9  - 

31  44.04S-4I49.1I  I 

32  I  6.0|   7.710. 3,2a 

33  !S3-9SS-4'58-3K 

34  ,J3.o'J4-6'3S.l|43-345-3 

35  30-833.6.35-4149-05     ' 


r..5  15  47-»3 

6.1  i8  53. 4S 

,  18  15.33 

3.3  23  lS.3b 


7.0  8.631.9 
36. 327. 7,29. 4J3. a 
"  "  5-9i;.530.2 
47.3.49  55'-5  6-8 
53.754.756.4  "U.o 


..-■]--  135-5 

■  .834-3|28. 3.48.350.8 

7.732.330.3!  8.413" 

..;....   43-846. 


J-7    S-a;  8. 
7.5»Q.a[33.5 


21.733.3 

50  351 
47.849-9 

39.3 jr   - 


45  |53-3'54-3S6-i57-S   o., 
18.940.4U2.S154-956. 


.  .  44045. 64' 
53-'!  56.4  59.018.52; 
9.1  24.329.0  7.2  I. 
|S. 059.0,  1.5,  3.0   . 

15.227.1  28.942.441 
i3-7,5S-a56-9'  9-2" 
i3-i.54. 053-611.4  I. 
33.831.636.449-75*- 


.735.6 
.6.19.3 
.8    6.6    ; 


813.6  ; 

716.7  - 

7  54-3    ! 


53.55 
IE. 69 
56.64 


57.9.59-8    I  3l3-3'5-7 

4.7     6.3    B.030.I  33. S 

36.138.340.355.358.5 


1.913.7,16.931.033.9 
3.855.356.8116.819.^31.7,24.226 

,  .  '  .  .  I  .  .  125.937.930-3,31-334 


2^ 

^^ 

38 

3.54 

ss 

56 

!-'5 

n 

37 

13 

(■5  , 

3.56 

37 

35 

39 

77 
79 

3.56 

3.90 

49 

9.03 : 

3  'JO 

33 

3-39 

t; 

5I-3" 

34.63 

53 

29.87 

S5 

46.68 

46. So 

30.76 

4 

■(■^-Sl 

19 

5.9s 

36 

3.5U 

30.79 

44  39.16 

51 

9.91 
M.4I 

55 

35-13 

33     3  13-33 
33     6  58.95 
3.06     23  II     7.19  . 


3   47 
3-43    ' 


3-74  ! 
3-57  i 
3.57  , 
3.63 


CORRECTIONS,  &c. 
Error  of  I    Hourly 
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OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


o 

73 


C    ^ 

a 


1877. 
Oct.  6 

Y. 


6 


OBJI.CT. 


•+54^  >i    . 
RatlcIilVc  6079 

Pisciiim 
Atiuil.r . 

*  +  3S'56' 
»+-3S"58' 
•+38"  32' 
A(|iiihc. 

•-3S    3' 


*-37    59    .      .      • 
Lalandf  38202(1  St*) 

L.ilandc3S202(2d*) 

*-l-3«'  54'  •      .      • 
♦-915'     .      .      . 

*— 14    3      .      •      • 

*  -  14**  3' 

().  Arg.  S.  203S8    . 
O.  Ar^.  S.  20439  • 
~    ('apricurni. 

Lacaillc  8475  (2d  *) 
27  Viilpenilac. 

*  +  34"57'   .      . 
Lalandc  4<x)43. 

4     Ci  phci  . 

*— jq*  30    .      . 

*  -19*'  30'  .      . 
KadrlifR'  ^00. 

*  16    4'     .'    . 
Lacaillc  S737   . 

Weissc  239 
Wcisse  258 
Lalandc  4203}. 

*  +  38*'o      .      . 
^     ("apricorni. 

Lacaillc  SoSi    . 
(>.  Ar|^.  N   233S5 
-4-71    44'  .      . 
iS     Acjuarii  ^    . 

*-^3^°  37'  .      .  . 

*-f-3^>'  41'  .      . 

*  +  6"35      .      . 

().  Ar^.  S.  22282 

*  -14^  18'  .      . 
*-l4'    16    . 

B.  A.  C.  7957  . 
Lalaiulc  92S4  . 
Lacaillc  93'^  (i^t 
O.  Arg.  S.  22514 
().  Arg.  S.  22516 


B 


21 
22 

23 
24 

25 

26 
27 
28 
29 
30 

31 
32 

33 
34 
35 

36 

37 

38 

39 
40 

41 

42 

43 
44 
45 


I.  i  IL 


SECONDS  OF  TRANSIT  OVER  WIRES. 


IlL   IV.    V.  IVl.  .Vn.VIIl  IX.    X.  IXL       ^f^" 
I  I  wire. 


CORRECTIONS. 


49.1  51.6154.7  16. 1  19.021. 
'  4.3   6.6  10.831.433.536, 


45. 046. ( 


5.0 


6.6 


49.2    1 .0   2.6:  4. 
9.040.942.444. 

3.2    5.0   8.5    . 
25.0,27.330.645.447.349. 

82  10.1  12. 


58.6   0.8 


31.5 
29.9 


33.2 
31.5 


I 

2 

3 
4 

5 

6 

7 

8 

9 
10 

II 
12 

13 
14 

15 

16  ;  .  .  !  . 

17  I  .  .  '  . 

18  48.3  »9 

19  28.2i29 

20  '23.725 


924. 

9I39. 
.    30. 

3    5. 
045. 


23.3:25. 
57.3*58. 


35.747.749.351 
J4.6  50.0  52.0  54, 


727.147.652.054.7 
642.1,  2.g,  6.8   9.8 

5  33.f>35.5  37.4  39.9 
9   7.5  19.321.723.5 

647.1  59.0    i.5i  3.1 

1  '  I 

929  031.033.435.8 
8  53-7  8.7  11.7  14.1 
416.231.735.0.37.0 

754.2  6.4  8.9I10.6 
057.9   ••....; 


.  .   25.5 

.  .    52.9 

.  .   30.1 

28.042.0 

1. 313. 4 


28. 6  30. 

55.957. 

32.034. 

43.845. 
14.9  16. 


25. 
451. 
4,14. 

0|52. 

056. 

6  44.9  4S.  049. 
9  12.0  15.2  17. 

1  3^.1  37.9  •  - 
747. 749. <^   3.3   6.2,  8.2 
18.319.831.834.3:36.1 


852.054.5 
I  19.321.7 


.  .    43.9 

.  .     7.7 

952.6    5.2 

832.5  46.4 

27.940.5 


38.7140. 
54.9:56. 
24  325. 
35.937. 
15.8  19. 


51.6 


49-5 

•      • 

19-7 
I5.2|i6. 

23.024. 


21 


,44.3 


45. 


,26.327.7 
4 


37. 


43.1 


39. 


U.t 


31.533. 
22.4  24. 

18. 1,23. 

30. 
10. 


28.7 
8.7 


35.237.1 
50.652.3 


0.2 


i.< 


34.636.1 


5.4 


7.2 


46 

47  I12.914.9 

48  .  .     .  . 

49  12.013.7 

50  .53.0154.8 


45.547 
9 . 6  II 

6.8   8.6jio.2  11.924. 

48.050 

4'.9!43 


149.050.5   .  . 
.613.915.727. 


.0151.853.5    7. 
.845.547.059- 


629.932.0 

527.1:28.7 
3  io.3'i2.o 
7   2.3  4.0 


»3. 559-6  1.8  4 
59.2  12.4  14.3  16 
.'8.6   .   .     ... 

40.7 

26. 0,55. 459-4    3.O]  7.511.240.747.3 


.0   6.2;  8.424. 
.1  18.019.632. 

•  .••■••     5  • 

.  ;  .  .     .  .    17. 620. 822. 7I 


I  27.4129.4 

8  35.7'37.5 
7   8.810.8 


54.3  7.0 
.  .  48.2 
25.041.7 
19. 1  31.6 
28.343.8 


I 

8.6  10.3  12. 1  13.626.328.9 
51.0I52.6  4.5  7.2  8.910.5 
44.046.1  48.350.5  7.010.6 
33.234.936.638.250.553.3 
45.748.1  50.4152.5   8. 311. 7 


18.4    o  7   2.3   4.1    5.7    7. 

30  442.544.145.847.549. 
12.657.959.9    1.9   4.1;  5. 

....    32.634.348.952. 

47.059.4    I.I    .  .     4.5   6. 


1.3   3.9 


51.2 

30.6 

13.7 
12.8; 

54.9 
13.8 


5.6; 


m.   s. 
21  21.77 
21  36.79 
30  35.38 
34  4.24 

19  44.02 

30  47.12 

30  49-55 
34  20.62 
40  51.02 

49  45.74 

50  41.74 
55  g-'JO 
54  34.04 
59  45.73 

4  16.59  . 

5  47.20  ■ 

6  18.50  I 
12  8.53  ! 

15  49.98 

20  43.78 

16  4.00 
32  16.09 

37  47.3a 
37  59-25 
42     3.36 

49  "0.25 

50  2.08 

54  46.12 

I  34.92 

7  48.23 


35.949.751. 
28.948.551. 
30.7  8.8  13. 
32.644.8  46. 
12.9  14.6:18. 

40.1  55.456. 

54.7    6.8    8. 

4.2  17. 1  18. 


553.4 
354.2 


I  54.1  56.458.3 
I  18.3 


55.257. 
56.9,59. 


7  18. 924.4129. 
347.949.551. 


010.7 
318.9 

5,  7.6 
II  3-2 


20.9 

13.4 
23.2 

15-5 
5-7 


859.0    I.I    2. 
5  10.1  11.913. 

920.621.4  2|. 

i  .  .  18.821. 


38.650.952.454.2 


9 17.720.8 

525.027.3 
037-039.6 

422.824.5 
55.857.4  .... 


10.526.1 28.230.432.634.5  49.653.1 
18  033.9,35.838.1 40.242.257.8  0.9 

29.8'3i.433-335.o36.8   .... 


16.5 
56.658.4 


1.2 


I  .  .     .  .   50.453.0 
;  8.9  II. 813. 5  15.4 


22.5 

15.2 

25.9 
20.4 

7.3 

•  •  I 

23.0 
29.0 

41.4 
26.6 


55.4 
3.2 

•      ■ 

54.9 
17.6 


12  57.32 

13  45.84 

28  53.68 

29  48.10  '  — 
47     2.75 


52  53.33 
I  54.02 
5  19.16 

10  47.94 
17  13.00 

17  59.01 
25  9.97 
31  20.54 

39  22.82 
38  47.50 

44  30.27  i 

45  37.99 
51  33.26 

51  33.42 
51  35.12 


CORRECTIONS.  &c. 


Date. 


1877,       h. 
Oct.  9,    21.4 


Error  of 
clock. 


s. 
23.27 


Hourly 
rate. 


s. 
-+-  0.009 


n 


s. 

O.II 


s. 
0.016 


Inst. 


s. 

0.12 
o.f2 
41.92 
0.15 
0.16 

0.21 
0.12 

8.39 
0.14 
0.29 

35.63 
35.36 

O.II 

0.12 
0.18 

0.18 

6.86 
0.20 
0.25 
0.21 

0.31 

O.I2 

0.13 
0.13 
0.15 

0.21 
29.76 

O.I3 
0.20 
0.31 

6.47 
0.19 

8.09 

34.60 

0.20 

0.25 
0.12 
0.18 
0.18 
42.11 

O.I3 

0.15 

0.22 

35.48 

6.  SO 

0.30 
0.30 
0.22 
0.24 
0.31 


Clock. 


8. 

—22.66 
22.66 
22.66 
22.66 
23.29 

23.29 
23.29 
23.29 
23.29 
23.28 

23.28 
23.28 
23.28 
23.28 
23.28 

23.28 
23.28 
23.28 
23.28 
23.28 

23.28 
23.28 
33.28 
23.28 
23.28 

33.28 
33.38 
33.37 
33.37 
33.37 

33.37 

33.27 
23.27 
33.27 
33.37 

33.37 
33.36 
33.36 
33.36 
33.36 

33.36 
33.36 
33.36 
33.26 
23.36 

33.36 
33.36 
33.36 
33.36 
—33.36 


Observed 
A8«f s'on.      '»  ""* 


Reductioi 


21  52 

33  I 
32  4 
32    10 

32  17 

33  17 
23  34 
33  30 
33  38 
33   38 


b.  m.  s. 
23  20  58.99 
23  21  14.01 
23  29  30.80 

23  33  41.43 
19  19  20.57 

19  30  23.62 
19  30  26. 14 

«9  33  48.94 
19  40  27.59 

19  49  13.94 

19  49  42.83 
19  54  10.36 

19  54  10.65 

»9  59  "33 

20  3  53.13 

20  5  23.74 
20  5  48.36 
20  II  45.05 
20  15  26.45 
20  20  20.29 

30  35  40.41 
20  31  52.69  . 
20  37  23.91 
20  37  35.84 

20  41  39.93 

i 

20  48  46.76 

30  49  9.04 

20  54  33.73 

31  I  11.45  : 
31   7  34.65  : 

31  13  40.52 

21  13  22.38  I 
21  38  38.50  , 
21  28  50.23  ' 
31  46  39.2b 


29.81  ! 
30.64  i 

55.72 
24.50 

31.85  i 

I 
I 

35.63 
46.56 
57.06 
84.08 
30.74 


33  44   6.71 

33  45  14.43 

33  51  9.78 
33  51  9.92 
22  51  IE.5S 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


CQNDS  OF  TRANSIT  OVER  WIRES. 

:.iv  '  V.  'vi  w'l.lviii'  XI.! 


CORRECTIONS. 


I  W«iue  toSs 

1  WeiHe  6s  . 

I  WeiiM  66  . 

I  B.A.C.3SS 

{  Polaris .      , 

I  44  CMi       .      . 

WetsM  38s 

I         aA.C.469 


o' as.  63 1. 
530.033. 3i3()- 
eiJ.qilS-'" 


331.3,33.9134. 

fi    3-8'  5-4'  7 
,   38.0!39-6|4l 

■1  31.633. l'3+ 
r36.7  36.a;39-. 
,  ■  .  .  I4S.058 
717.0  18. S!0 
S  7'7.<)I9.S.*' 


4.9   6.7 


9.3.4 
5    7-a,<o. 
3  4a  5,44. 


4,3ij.o.sa 
3:44-3110 
9121.936 


47. q  IS  35™ 

..ja(;.f.,  ai   53.73 

.158.5  at  53-92 

■0,4^-7'  31  35.30 

.1,13.0  31  49,55 

■s'  5-a.  37  33-85 

.819.5  4a  37.91 

.g'41.8  49  17.67 

.818.5  o  56-76 

.5,iE.4  6  54-45 

-  '  .  -  I  10  5a-S5 

.4i5a-7'  U  35.99 

.  .  ,  .  .  15     7-68 

8.049.6  a3  30.39 

g3a.3[z3.9  39    4.59 

45.0146.7  36  37.30 

■  39  48.33 

-5  43  34-53 

-a  53     6.94 

-7,  o  47.84 


S  34  85 
II  39.84 
14  58.67 
18  30.09 

7  31. 3( 


1 54055. 657.  a 

5:33.034.8,  . .  ,ry. 
3  4-5'  6-0  7-7,  q- 
047.7t9.5Si. 753- 


3  I5'.4  !6. 918.6 
9l3-Ol|-(ii6.4 
333-935-437-0 
346.347.849.4 


■33.9'  1 


8.  So 
34.04 
o;3i.3  30  46-10 
41  9-5  30  46.46 
8|  ■  -      43  57.58 

8'54.q  43  39.55 

0'5a.6  47  33.23 

325.8  53     0.59 

5.  9-3  53     S-f-d 

a,45.8  57  24.90 


l_ 

0.13 

-33. 

33. 

0.33 

23 

ai- 

l-(- 

6. 34 

aj. 

1- 

b.(>7 

33. 

i1. 

0.24 

31. 

o.rs 

23. 

0.13 

33. 

0.13 

ai. 

21. 

31 . 

21. 

'- 

O.I3 

33. 

i  + 

6.32 

31. 

23- 
33. 

0.15 

23- 

_ 

0.15 

33 

+ 

17.11 

33. 

0.16 

6.68 

33. 

0.14 

31. 

0.14 

ai. 

3.09 

21. 

ai. 

0.17 

■21. 

0.34 

33. 

0.36 

0.31 

aa. 

o.a6 

22. 

0.36 

7» 

0.16 

0.15 

34-37 

0.15 

22, 

0.16 

aa. 

41. a; 

22 : 

o!i8 

aa 

;- 

IM 

-22' 

33  6  58.7 

23  i.>     8.8 

33  lU  32,7 

'    23  14   47. ■] 

as  .  33  '5     S-a 


33  37   I 
I  93  42  1 

.  33  4^   54-3 


n36 

O   39    43.2 

o  43  I 


1   17  56-6 

>  6  53.1 

)  14  45-6 

>  ao    0.7 

>  30  33.8 

>  30  33,2 


CORRECTIONS,  &c. 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

Observed 

OHJECT. 

1 

T.  ,„. : 

a.Ss;l  : 

Reiluilimi 

Inst. 

Clock. 

10  rS77A 

'  1 

a. 

.. 

h.   TO.       S.         ' 

, 

I-uLindi-  3.iqo  .      . 

t     48. 

.752.95                               m-i 

-        0-33 

-1.56 

t  45  "3-39 

-       4.M 

"  +  3"    44    -      -      . 

2     16 

.920..  J.       .           ,       ,  3        ' 

o.a4 

96 

I  45  ifi-TS  1 

4.« 

B.  A.  C.  fio,,      .      . 

3    5S. 

.212.71                .                                    ^ 

0.16 

96 

'  53  S5-03 

54  Cassi.ippa; ,      .      . 

4      5 

.9l7.<i5. 

0.61 

33 

96 

1   s8  40.46 

•  +  38'  59    .      ,      . 

5    34 

.9'39.!'   . 

0.25 

33 

¥• 

3     1  35.34  1 

4.fl 

•  +  55°  >S'.      .      . 

6      . 

0.3S 

33 

* 

3     8  45.93 

5.33 

•+55'   'S'   -      .      . 

7     ■ 

0.34 

•fi 

a     9  '8.44  1 

S-31 

•  +  55     19'   .      .      . 

S     . 

0.31 

33 

96 

3     953.18  1 

!-3t 

*  +  55'  21'   -      ■      ■ 

9     ■ 

O.J4 

96 

3  13  15.82 

S.36 

•  +  55     If.    .      .      . 

10    14 

0.37 

33 

9' 

a  la  94.47 

5-36 

Wcissc  278       .      . 

II    4''> 

.1  50.4'  n 

0.16 

33 

96 

a  18  42.70 

i  'i 

•  +  «.i'i3'.      .      . 

12    53 

0.4a 

91 

3  33  10.07  ! 

5f 

•■(f.l"9'     .      .      . 

13     ID 

.619.74         ij 

0.4» 

33 

* 

a  a;  aS.09 

s.g5 

3r   Arieiis  .... 

M      3 

■  7:7.';'                                   H 

0.17 

33 

* 

3  39  59.74 

4.1S 

H.  A.C.  Sio     .      . 

'5    34 

.5:3».Y 

o.tb 

33 

■* 

a  33  30.37 

4,16 

-      Cell 

16  '  3 

1 
.1     7.71 

o.is 

33 

96 

a  36  S9.73 

JO) 

Wcissc  (I)  101 S     . 

17    10 

.515.02 

33 

96 

3  43    S.63 

4-37 

Weissc  (I)  790      ■ 

.421.83                         S 

ale 

96 

a  47  14.10  . 

4') 

Wuisse  84f>      .      . 

">     ■ 

0.14 

96 

3  44  41.88 

4.05 

Wcissc  853      .      . 

6.6a 

33 

* 

a  49  59.  "6 

4-Oi 

•+38'  a6'  .     .     . 

31       0 

71- 

0.34 

33 

96 

a  54    7.97 

4-7J 

•+37-6'     .     .     . 

22     [8 

.1 

0.34 

96 

3  58  18.97 

4-6* 

•+37°  13'  •     ■     ■ 

23    14 

^^ 

o.a» 

96 

3    6  15.35 

IT» 

Weissc  (I)  aoq      . 

24    T4 

V                  .V3. 

0.3S 

S3 

* 

3  II  ti.93 

4.31 

•+25"  4'      .      ■      . 

'S    31 

.45a. 

0.19 

33 

96 

3  16  31.76 

4-37 

•+5'  18'      .      .      . 

26      5 

_ 

0.., 

33 

96 

333     I. 14 

1«J 

•  +  5"  3''     ■      ■      ■ 

27    T3 

K        -    ■ 

0.17 

33 

96 

3  33     9-75  1 

4.0J 

•  +  3i'36'  .      .      . 

28    26 

.547.                     K        4 

33 

96 

3  37  as. 99 

4.*J 

1!  Tnuri     .... 

2Q     34 

i      n: 

0.15 

96 

3  33  30.77  i 

3-« 

V     Tauri     .... 

30      17 

0.19 

33 

96 

3  40  14.8s 

433 

•-27°  =8-  .      ,      . 

31      31 

1 

-        0.14 

33 

96 

3  44  39.61 

3-65 

Lalamle  7110  .      . 

32    5' 

■3' 

+        6.84 

96 

3  4B  48.70 

1->l 

Lalande  7238  .      . 

33     . 

-        o.iS 

33 

96 

3  49  '5-13 

4-« 

31  'Iniiri     .... 

34    S3 

■! 

0.19 

93 

9* 

3  49  S*>-7i 

4-*l 

■  +  35"o'      -      ■      ■ 

35    48 

0.33 

33 

96 

3  S4  +8. 13 

4.6J 

Wcissc  (2)  1351     . 

36    57 

m 

o.as 

33 

96 

3  59  59. 39 

i-U 

Wt-ifs(:(l)  I26q     . 

37  1  . 

8.B5 

33 

96 

4     0  37 -OS 

4.11 

•-3""  38-  .      .      . 

38    29 

H 

0.14 

96 

4     S  3S.93 

3-0 

Wcisse  (2)  203 

39    21 

..24.    ffi 

0.35 

96 

4  11  37-50 

4-1} 

Wcissc  (2)  204       . 

6.96 

33 

96 

4  >l  37-73 

4-'3 

•-as"  4*'     ■    .      - 

*,. 

0.14 

33 

96 

4  18  16.48 

345 

•+16- 28'   ,      .      . 

42       . 

35.83 

96 

1  19  40.51 

4.08 

B.  A.C.  1404    .      . 

43    37 

0.14 

9« 

4  as  36.96 

3.« 

Wcissc  (2)  f>34.       . 

44    48 

o.at 

33 

* 

4  30  46-73 

4.34 

•-as"  53'  -     .     . 

45^24 

"1 

s-SS 

33 

99 

4  35  "■■* 

3-« 

•+IO'42'   .      .      . 

46    30 

.JJ..                                                  nt       0./; 

0.24 

33 

96 

*  4>  «-59 

'S 

•  +  lo"4o' 

47    5< 

.155.                                   .  1  .  .                               43  11. 08 

0.(8 

9« 

4  4<  47.94 

3-6l 

•+10°  41' 

48     ■ 

.      .        iO                              .217.                                    43   13.6a 

0.16 

96 

4  41  50- SO 

3.* 

•+10'  4?' 

...                                   41  <}■                                43  13. .^S 

6.76 

33 

9^ 

4  4a  43.66 

iM 

•4  ■.3"  15' 

SO    .5 

.6;o.<)                                -346.3                             47  41.84 

-        037 

-33 

9« 

4  47  18.6' 

~      |.« 

CORRECTIONS.  &c. 
Error  of       Hourly    I 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRQMENT. 


I        I 


SECONDS  OF  TRANSIT  OVER  WIRES. 

1  '  V.  vi.  vii.vm  jx.   xJxi.,    ■' 


CORRECTIONS.   I 


Observed 
Right 


"+37°  43'  . 
I  Orjonis. 
Ai]uitse. 
I^lande  3778; . 

I'^K''  ■ 

"+3(  59  - 
•  +  31°  59  ■ 
•+3S°  a' 


Lal.inde  3Q496. 

I         *  +  38'57'  . 

•  +  37' ^7'  . 
1         •t37's8'.      .      . 

o.  Atg.  a  n>Soa  . 

,         O.  Arg.  5.loS<)6 
I  57  CvRni    .      . 
I         BA.C.7»Sq 
\         *-M*o'     . 
B.  A.  C.  73«» 

Laraille  S706 
;     Cvgni    .      . 
Weisw  939 
Laliinde4i634 
•+38°  3'    . 

"  t  38°  6'     . 
•-aj*  46'  . 

•—as  .45    ■ 

"-it"  13'  . 

:-'\5''.- 

•-ai°3S   . 

30  Aquarii.     . 
f     Cephei()st*) 
f    Cepbei  (>d  *) 

•+•6*34'   . 
Piaui  33     . 
Aquarii 
49  Aquaiii 

U,  Arg.  S.  93165 

*-33'30    .      . 
Weiftv  tfjb 
•— a6°  so'  .     . 


.!  .1 


7-959-7    '■•<■  3-f  15- 

1.342.94-1. 54''. asS. 

1  SO-')5*-5'54-<i,  "J. 

1. 633. 835. 037. 852, 
051.i'55-857-7l2. 


3.830.613.1, 
I' 45. 5,47-4 


5J1.74(),SJ  51 

*i7.8lij.s|  57  SO-fc 

3   o.'>l  3.2I  30  41.9 

a    8.7iro.3l  40  50.8 

.a,5S-Js7-ol  4 
.615.6,17.91  49  53-G 
958-7,  0.5  55  37-2 
.6    5-5    7-4'  55  4 


I 


I'   S6  4 


-  -  3". 934-1.35. 7 
4i4J.a,44.5  46.o  .  .  ■  .  . 
0,40.442.644.559-7    ■■ 


13  4 

17   57.6 


7.8  9-9,'a.c 

S.9a8.64a.t 

4,16. 318. c 


J  '31-^33 

4  I31.HJ'' 

5  |r9.8aa 


6137-1  53-5 
5.39-051.3 
0  25,a,40.3 


8.6    1.116.9 
,  .  159.3    I 


), 321.633. 7 
1-7,  0.3  1: 


4-SS9-935-3|38.l 

2.7   4.6   6.7'  9.0I  14  2 

5.64i.744.9'46.7  24   2 

4.129.032.334.1'  30 

6.047. g'so.o'jl.o  33  39-7 
5.838.935.537.2 

3.647-a-l9-S|5i.6 

I  49  19-5 
1. 3*4. 5,  -""    "" 
.       "    i-y  53  54.6 
8.3'  3.7    'i-7i  f 


7118.8,20.635. 037. B'39.5i  3  16.7 
a:o.i, 12. (25. 728. 5130.21  "  "  - 
7    5.4    7-019-521-9123-5    ' 

9-23.o'25. 1,40. 243.545.0]  19  ao.8 


H8.q2i 


6.6iS.520.t22.al35.. 


i7-8|39.4'  23  25. C 
a.ia5.',|26.5i  97 
0.7    3-3,  4-7|  33  45-6 
0.043-O-I4-7'  4a  23.6 

2.054.6I56.11  46  3. 
2.445.0147-6,  53  3^-5 
Q. 733-2,34-7    57  '5-4 


942.6,44.3.45.8:47-8,     7  37-5 


.OiJ7. 849. 3^0.9,  3 
I,  7.0  8.9:10.723. 
2^45.847-749-8;  3. 

7-340. li42.5'45.o  3 
3-545. 84S.J'50.9,'0 
3-835-737. 7'39-5.53 
3.5130.131.733.3  15 


o    5.5,  7.0; 


5  7.31 9,51 26  40.0 

2i3.9;i6.2  33  45.9 
756.758.6  43  3S-<> 
448.049,5!  48  30.0 
016.9118.7,  51 


22.96 
22.96 
23.51 
33- 5  J 

23-53 

23.53 
23 -53 

23.53 
23  ■53 

23.53 
23-52 
23.52 

23.5a  ' 
235"  I 

23.51  ' 
23.5" 
23.51  ' 

33.50  I 
23.50 

33.50  , 
23.49 
23,49 
23.49  ' 
23-49 

33.48  ! 
23.48  ' 
23-48 
23. 4i 


23.48  ' 
23.47 
23-47 
23.47 
23-46  , 

33-46  ' 
23.46 
23. 45 
2345 
a3-4S 


h.  m.  s. 
4  SO  59-0 
4  50  59-' 
4  57  36-4 

19  30  I 

19  40  27.4 

19  44 

19  49  30-3 
'9  55  '  ■ 
'9  55  2 

19  5S  43-8 


5  23  57.2 
>  23  58. q 
)  29  46.5 


I  53  3" 
I  5b   52.0 


CORRECTIONS,  &c. 


OcL  13.  Image  west  0^.30;  clamp  e: 
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OBSERVATIONS  WtTH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


Weiss«  ii4q 
Weisse  tis6    . 
Lalande  45323 


».  A.C.8134   , 


•  +  30°  Sq'    . 

•+34"  $9-  . 

•■(-34  sq  ■ 

■  r     A(|iiilie.      . 

j  "^   "^ygni   .     ■ 
•+46°  ao'  . 
B,  A.C.  7014  . 
O.  Arg.  S,  J0513 
O.  Arg.  S.  30607 

*-'9°  '=■  ■  ■ 
B.  A.C.  714B  . 
O.Arg.S-aoEn 
O.  Arg.  S.  30896 
j         B.A.C.  7»s(»   . 

O.  ArgS-aioSj    , 
Lalande  4ioS(> 

I        Lacaille  8760  . 

I        •+4B"  50'  .      . 

•  ^48*■  48'  -      . 

O.  Arg.  N.  23321 


SECON  DS  OF  TRANSIT  OVER  WIRES. 
I  3ti  II.  Villi  IX       [.X 


■755- 
.1   .  . 
.436. 

.643     56  33.63 

56  33.68 
3  36.61 
9  n.ftJ 

15  17.68 

rt      IS  56.31 
so  S3.q3 
35  40.58 
30  SIS4 
34    4.78 

!■ 

46  36.13 
46  53.33 

55  3'  39 

56  10.40 
58  89-31 

10     5.86 
ro    7.0J 
17  a6.65 
M  13.37 
H            '7  '53' 

31  31-74 
3436.78 
38  59-64 
K            44  as. 47 
49  53-33 

58  19.06 

H     441.11 

1035.76 

16  35.18 

17  14.87 

m 

34     4.4» 
38  57-01 
33  40 -97 
37  33.88 
4>  3S-80 

y. 

46  35.01 
OI3       5353.08 

Pegasi  .  .  . 
F(.  A.  C.  79jt  . 
l.al.indc  4491S 
Lalandc  44933 
Weissc  IZ04 


CORRECTIONS.  I 


.16 

-31. 

-11 

31. 

«1. 

-38 

33. 

31. 

.14 

»3. 

■'•> 

31. 

.to 

31. 

.13 

»3- 

31. 

.09 

31. 

■89 

■90 

-»7 

-07 

18. 
18. 

-14 

18. 

.33 

18. 

.lA 

iB. 

.00 

18. 

-98 

18. 

.so 

18. 

.33 

18. 

in 

in 

18 

,08 

18. 

18. 

.05 

18. 

■  13 

18. 

iB 

oB 

iH 

.S3 

18. 

.03 

iB. 

.07 

IB. 

•'4 

IS. 

■  14 

,ofi 

iR. 

SH 

■  8. 

.01 

iB. 

■" 

-.,. 

I  33  3  13. 31 

33  <)  1.37  I 
I  aj  14  47.89 


■  33  iq  30.66 

93  »S  '7-33 

40  j  33  39  51.54 

.40  I  33  33  41.50 

,39  ■  »3  46  13.83 

3g  33  46  3q.o« 

78  19  55 


5  4-M 
5  43-73  I 


J. to 


'3  58 

so  q  47.05 
30  q  48. 38  I 
SO  17  7.93 
30  SI  54.71 
SO  s6  56. 66 

so  31  13.07 
so  34  to. 76 
so  38  40. q6  i 
SO  44  6.83  I 


31  16  45.38 

33  36  37.83  ! 
33  30  S6.q4  . 

33  35  S3.a6  ' 
33  39  8.73 

33  SI  59.15 

sa  ss  3.17 
33  58  6.9s 


;-2 

!» 


I 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 
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I 

>    . 
« 


OBJLCT. 


877. 

:l.  22  '  56  Pcj^asi 

V.      I  59  Hcgasi 

I        O.  Arg.  S.  22727 
!         a  A.  C.  8134 
Radcliffe  6081 


*+54"  12'  . 
B.A  C.8280 

*+3r  19'  . 
u    Piscium 

R  A.  C.  8364 

y     Pegasi  . 

•4-42*39'  . 

*  +  42'39'  • 
l^lande  1003 

*+36*  30'  . 

♦^-3•47•    . 

29  Ceti.  .  . 
•-HI*  43'  • 
Weisse  42  . 
Wcissc  144 

Polaris . 

•-37' 31'  . 
Wiisse  (2)  575 

*-^37"  39'  . 
o     Piscium 


23  i  w    Piscium 
I         li.  A.C.8364 

•+57*  42'  . 
I  )'     Pcgast  . 
Lacaille^S. 

I  B.  A.C\83. 
'  •+3fe''  16'  . 
I  •+i8'  15'  . 
Weisse  446 
I         Weisse  (2)  832 


•+47  ii  . 
•+47"  12'  . 
•+40*  24  . 
V  AndromedaD 
Lalande  1C27 

S    Cassiopeas . 
Polaiis.     . 

•-37"  3i'  . 
♦+15'*  4  . 
Weisse  (2)  575 

Lacaille  477 
o     Piscium 
Lalande  3390 

♦+36-  44'  . 
56  Ceti.     .     . 


jO 

B 

3 

7; 


I 

2 

3 
4 
5 

6 

7 

8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

«9 
20 

21 
22 

23 
24 

25 

26 

27 
28 

29 


31 
32 

33 
31 
35 

36 
37 
38 

39 
40 

41 
42 

43 
44 
45 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


11 


31.836.4 


31.8 
4.8 

44.9 


33.5 
6.2 

48.4 


16.1  ig.  I 

37.8J41.1 
59.0.  i.i 

3.2'  4.7 
22.2125.1 


57.2158.8 

37.4|39.7 
13.9  16.6 

57.7|59.<' 
56.7'58.2 


22.2 


23.7 


43.044.6 


10. 6 

15.8 


16.1 
28.4 
48.7 
57.9 

3.3 
22.1 

•       • 

57.2 


30    38.3 


»9-5 
21.7 

49.4 
40. 

59.3 


12  4 
17.3 

•      ■ 

18.1 


111.  IV. 


V. 


VI. 


46.6  49. (.  50.8 

38.915I.2J52.7I54.2 
36.2148.8,50.5  52.3 

8.8120.7  22. 3!23. 9 
50.6.53.3157.61  .  . 


VII. Villi  IX.  X.  XI 


2.8,  5.6|  7.4i  9 
56.057.4,  9.7  12 
54.055.6'  8. 2!  10 
25.4'27.o!39  o!4i 
40.845.2148.0150 


23.4  «3.7l46. 

46.1!  9.0112. 

4.  il  18. 6  20. 


7.4 
29.7 


19.220. 
52.2I54. 


1 . 5  » 3  6 

43. 5i  .  . 
18.7120.9 

2.917.6 

I.3!|6.2 

I 

26.5138.5 

47.i'58.9 

.  .  I  .  . 

u-vt .  . 

20. 1 132.2 


49.2.52.0,54.9,15. 

15.4  18. 921. 8.45. 
22.224. 1  26.0' 40. 

22 .  3  24 

57. *>     I 


15. 

• 

24 
19. 

17. 

40. 
u. 


9 
3:17.0 


,61  .   . 

41  .  . 
9120.2 

o'4i.5 
6i  2.2 


.225.737. 

.O;     4.2126. 


33.8,35.6 


.  .  :»5.054. 
21.2,36  2:38. 


30.232.6,45.0 
50.9 

59.4 


57.6 
32.7 


56.4 
28.1 

•      • 

16.4 

31.3 

28.2 


46  3.4 

47  57.8 

48  >43-8 

49  l>l-8 

50  156.8 


4.7 
24.8 

58.9 
40.0 

22.4 
24.0 

51.5 

5 
I.I 


54.0   9.0 
I  913.8 


46. 
u . 

i5. 


o'  6 
1I40 

5!48 

o|l2 


.0 

•4 
.1 

.9 
.2 


1^.820.4132. 

.  .  I .  « 1*4 . 
46.950.052. 
23. 4,25. 3,40. 
22.224.2*39. 


43.i'44.8l57.0i59 

43-9'  5.4|I7.2|I9 
0.81  3.51  5.0   6 


2I19 

3|49 
6,43 
7,40 
&'30 

I 

6|35 
2,27 

2,54 

343 
2142 


37.138.6 


45.748 
50.8I53 


942 


59-7 
35.7 


58.5 
31.0 

•      • 

18.4 
33.0 
29.9 

5.2 

59.5 
46.0 

13.9 

58.5 


7.4ii9.420.9<22.5 

29.6152.  i'55. 058. 1 

.  .  I  7-6!io.3|i3.l 

1.5  13.8l15.4ti7.> 
42. 9,56. 0:57-6,59. 5 


42.544.259.5 
50.1151. 6 

i5.iii7.o 


2 

3.8,  6 

32.035 


18. 9,20.5132. 435 


26.3145.7148.1  50.7 
26.2I28.231.5 
54. 8j  9.9'i2.o 
45.0,57.058.6 
3.9117.2119.0 


3.3 
38.5 


1.5 
35.5 

•     • 

21.6 

35.5 
32.4 

8.2 

2.1 

48.2 

16.9 

'.3 


14.01 

0.2 

20.8 


24.2,25 

1.1.   4 

16.619 

18.820 

i-3|  3 

53.5*56 
48.2151 
i6.i|i8 

i.8|  3 
22.6124 


.7 
.  I 

•5 
.4 
.0 


37.8140 
26.4j3i 

.... 

32.835 
16.1I18 


.i|r5.6|i9 

.7153.7,55 
.033.136 

I5.5'i7 
37.SI40 


.3 
.4 


21.0,23.1  25.6 
40.6:44.2!  .  . 

49-45I.3I53.5 
21.423.325.4 
16.4  18.020.0 


55.758.31  1.4 
38.0144.053.0; 

36.6.38.440.5 
47.949.651.2 

44.946.448.1 

I 

22.424.226.2 
I4.i|i5.6'i7.2 
50.2153.4;  .  . 
32.2,33.835.6 
i4.3:i6.o'i7.9 


27.930.447.951 
13. 117. 0,19. 3,21 

55.8157.8]  .  .  I  . 
27.629.7,  .  .  ,  . 

22.2'24.2  39.2'42 


4.l|  7.1 
3.0,   9.0 

42.7,44.7 
52.954  5 
49  7J51.4 

28.2^30.0 

19.020.5 

8.4  II  .5 

37.439.5 
19. 621. 2 


27.6,31 

.    .   I  . 

59-7;   2 
6.9    9 

3.9-  6 

44.i!47 
32.6I35 

i3.6|i5 
53.4,57 
34. 036 


1,11.2 

»  13 
812 

5  43 

854 


0,22 

653 
6;45 
141 

9  33 

I 

I  36 
3,29 
756 
445 
1  44 

3  o 
821 
7  8 
449 

4  54 


5    4 

4    8 

137 
036 

I 

441 
133 

• 

436 
820 

i 
622 

858 

438 

719 
542 

I 

853 
724 


344 

833 

7   4 
4  10 

0I48 

36 

18 

59 


8 


38 


Mean 
wire. 


m. 

2 

5 
10 

i5 
21 


s. 

0.31 

54.27 

52.19 
23.87 

49-37 


21  49.21    — 

43  15.47    - 
47  22.26  i-h 

53  22.45  i-H 
58  58.06  |- 

7  1701    -h 
24     3.57  I 
24     5.54  ' 
33  21.50  , 
52  20.20 

56  41.59  ' 
2     2.18  1  + 
6    4.94  1- 
5  30.28  1+ 

II  35.42  ,+ 


1  + 
i-H 


14  55.00 
23  40.28 
27  48.25 
34  12.98  , 
39  17.19  I 

53  22.55  I 
58  58.02  ! 
o  13.42  I 
7  17.10 
14  59.45 

18  50.89 

25  9.92 
25  13.96 
29  o. 16 
33  20.80 

39  25.65 
39  28.72 

42  53.56 

43  25.48 
52  20.26 


4     1.31  1+ 
14  53.40  ;- 

23  40.57  !+ 

26  51.19 

27  48.11 


33  26.16 
39  17.27 
45  30.94 
45  35.58  I 
51  17.72  I 


Inst. 


s. 

30.55 
0.06 

0.13 

0.09 

0.10 

0.03 
0.05 

O.OI 

0.07 
0.04 

0.05 
0.01 
o.  10 

O.OI 
O.OI 

0.07 
0.08 

34.72 

0.07 
0.06 

2.05 
0.19 
0.05 

O.OI 

0.06 

0.06 
0.02 
0.00 
o  05 

O.II 

0.02 
0.13 
0.04 
0.07 
0.04 

0.04 
0.15 
0.02 
0.02 
0.04 

0.02 
0.52 
0.14 
0.04 
0.04 

0.13 
0.06 
0.13 
0.04 

O.II 


Clock. 


s. 

8.86 
8.86 
8.86 
8.87 
8.87 

8.87 
8.88 
8.88 
8.88 
8.88 

8.89 
8.90 
8.90 
8.90 
8.91 

8.91 
8.91 
8.91 
8.91 
8.92 

8.92 
8.92 
8.92 

8.93 
8.93 

8.93 
8.93 
8.93 
8.93 
8.93 

8.93 
8.94 
8.94 

8.94 
8.94 

8.94 
8.94 
8.94 
8.94 
8.94 

8.95 
8.95 
8.95 
8.95 
8.95 

S.96 
8.96 
8.96 
8.96 
8.96 


Observed 

.    **^«*!^-      •  to  1877  o. 
Ascension.  '' 


Reduction 


23 
27 
33 

38 


23  53 
23  58 

23  59 
o    6 

o  14 

o  18 
o  24 
o  24 
o  28 
o  33 

o  39 
o  39 
o  42 

o  43 
o  52 


•6.75 
9-93 

34.64 
6.56 

1.36 


h.  m.     s. 
23     I   10.90 

23  5  35.47 
23  10  33.46 

23  15  5.09 
23  21  30.60 

23  21  30.31 
23  42  56.54 
23  47  3.39 
23  53  3.64 
23  58  39. M 

o  6  58.17 
o  23  44-68  ' 

o  23  46.74 
o  33  2.61 
o  52  1.30 

0  56  22.75 

1  I  43.35 

I  5  11. 3> 

1  5  11.44  I 
I  II  16.56  I 


21.55 
29.38  ' 

54.04  I 

58.32  I 

I 

3.68  ' 

39.11 

54.49 

58.22  , 

40.63  , 

31.98  ' 
51.11  ' 
55.06  I 
41.29  I 
1.90  I 


I 


I  3  42.38  , 

.  .     .     .   , 

I  23  21.76 

I  26  32.28  ' 

I  27  29.20  I 
I 

1  33     7.33  1 

1  38  58.37  I 

I  45   12.11    , 

I  45   16.66 

I  50  58.87   I 


CORRECTIONS,  &c. 


Date. 


Error  of 
clock. 


Hourly 
rate. 


1877. 
Oct.  23, 


h. 
2.3 


s. 
18.97 


s. 
—  0.018 


s. 
0.07 


s. 


3 
3 
4 
3 
3 


53 
74 
21 

97 
55 

56 

91 

82 

97 
12 

97 
15 
15 
15 
29 

16 
18 
18 
18 
20 

59 
57 
25 
57 
26 

97 
10 

12 

97 

39 

25 
II 

II 

09 
09 

36 

36 

27 
28 

29 

84 
65 
58 
26 
26 

46 

27 
62 

62 

30 


s, 
0.07 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS.  , 


1.     H.    HI,   IV.    V.    V[.  VH.  VII[;lX     x.lxi. 


•  -  38°  59'  ■ 
B.  A.C.718 

•+56°  40'  , 

•+56" -tl'  - 

•+56°  41'  . 
•-F9°  58'      . 


WciS! 


•305 


*+ib°  33'  . 
j         B.  A.C.  Ss8 

j         '+38"  -if  . 

"  +  37°  6'     - 

I         •  +  38°  a8'  . 

Weisse  173 
*+46''  so'  . 
•  +  46°  so'  ■ 
•+46°  50'  . 

iz  TauTi    .     . 

•+33°  14'  ■ 
RaddifFe  loSj 
78  Eridanl.      . 


Weisse  (3)  ii;i 
Weisse  (2)  1869 
*+l6°  59  .  , 
Rumkeniio  . 
Lalande  7<jS7  . 

•-J5°-13'  ■  . 

■  + 16°  a8'  .  , 

B  A.C.  1401  . 

•  +  3"4<j'     .  . 

•-!5"  S.^'  ■  . 


33-l35-'38. 453-3  55-858.0  0.1 
50.55a-354-25ft-IS 

17. 6  19.321. 8  53. 8  55. 3  57-058.0 
*■&,  7-5|l 


"S- 

^.::J. 

: :; : :  1:  :l: : i:  ■  : : 

9- 

JM.lU.tit. 

S7.8I9.4 

30.933. 

<'!3''.939-4'40-8    ; 

(>'i3.8  l7.o'lS.6 
1  13. 1  14.816.3I 
311.7,14.5    I 

031.735.3  1 
i  8.611.3  1 
gv6.3  ig.  I 


4.035-&37-439- 
1. 8'i4. 93^.838. 
q.55l-4|53->'55- 
9-65l-4S3-0,54. 

3. ['36, 038. 943. 
8.7!si.854.757. 
5.3,27-330.43l- 
&. 138. 3110.142. 
4.316.1I18.330. 


51.B54.7 
!  39.641.3 
I   34.337-1 


26   30.633.335  6.748.41 

37    19.82r.634  7.4139,0. 

28  '47.4149-553  8.510.6 

39    30.233.1,34  7.649.5-! 

30  20. 522.21  6.938.5'. 

31  f3-355-3  4.6'6,6 


I  4O.4|42.0 
i  3'-333-o 
.    29.931.4 


i^5('.3S8.4'  1- 
8.8  0.7  3.5  4. 
i}.S5i-(>53  455- 
8.049.751.353. 

4.035.637.739. 
8.330.031.234. 
I.356.T57.9I59- 
3.4  53-9|55-("57- 
0.2.31.833.535. 


15  25.7 
"5  38.4 
19  29.4 


lAb.OiT.b'  25  31,6 


7  32-4  33-9 
.719.3    I 

.030.3   -i 
.956.3.  a 


•■.  9.7    I 


•4  5".9 
.4393 
.6)8. 5 
.613.3 
■753-5 
I 
■543-3 
.926.6 


2j  sO.i 
29  53-9 
35  33-0 


°-??l 


14  i7.'j5 
14  35.39 
!4  48. 05 


3  30  16.  ;S 

>  2i      5    IJ9 

1  3'   33-45 

1  35  31.43 


3  7  SJ-58 
3  11  40.55 
3  35  43-47 

3    28    11.25 

3  38  31.08 

3  33  31.08 
3  31)  21.90  ' 
3  43  53  '-9 
3  48  32. «r 
3  Sa  31-39 


4  41  48-36 
4  4'  50-96 
4  4»  4". 78 
4   41   "'-4*  . 

4  S2  43-74  { 

4  sa  Sf-76 

5  3  "8.96 
S     7  4».os 


CORRECTIONS. 

&c. 

Error  of       Hourly 

._ 

-    - 

clock. 

"'*':__ 

. 

-   i8%7 

-  0.018 

-   0.07 

+   0.07 

OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


H5 


S 


31 


OBJECT. 


r    AqnilsB .     .     . 
^  Capricorni.     . 

*+38'  19'  .     . 

•+38*  19'  .     . 

34  Cygni  .     .     . 

ir    Capricorni .     . 
B.  A.  C.  7080  . 
•+27*  ai'  .     . 
O.  Arff.  S.  ao8i9 
♦-24^8'    .     . 

•-a4*8'    .     . 

•+38"  50'  .     . 

*+37*  56'  .     . 

•-I9'  37'  .     . 
13  Aquarii      .     . 

Weisse  (2)  154 
Lalande4i4i9 
Weisse  364 

•+36'9      . 
69  Cygni   .     . 

•+38'o'     . 

•+36*  59'  . 
B.  A.  C.  7590 
ft    Capricorni. 
•-ao-  37*  . 

f    Cephei(i8t*) 
f    Cephei(2d*) 
B.  A.  C.  7744 
Weisse  223 

♦+3fi*  34'  . 

•+6'43'  . 
•+6*43'  . 
•+50*  47'  . 
•+35"  36'  . 
B.  A.  C.  8010 

A    Piscium 
B.  A.  C.  8065 
B.  A.  C.  8091 
♦-6*  11'    . 
B.  A.  C.  8139 

y    Cephei .     . 
a  A.  C.  8280 
B.A.C.  8311 

u    Piicium 
B.  A.  C.  8374 

r  P^gasi  .  . 
a  hftm  .  . 
fi    Lyns 

JAquilas .  . 
Vtam  Minoris 


c 

a 

9 


I 

2 

3 
4 
5 

6. 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 

18 

19 
20 

21 
22 
23 

24 
25 

26 

27 
28 
29 
30 

31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

41 
43 
43 
44 
45 

46 

47 
48 

49 
50 


SECONDS  OF  TRANSIT  OVER  WIRES. 


I. 


10.2 

37.2 


II. 


IT. 8 

38.9 


11.813-8 


18.9 
42.8 
20.8 

•     • 

40.4 

4.7 
27.1 

19.8 

42.9 
37.4 

52.6 

42.4 

9.3 

12.3 


59.0 
15.9 


20.6 

44-5 
22.6 

42.4 

6.7 

29.4 

21.9 

44-9 
39.1 

54.5 
44-4 
10.8 

14.3 


III. 


14.5 
41.6 


17.0 


IV. 


26.3 

53.7 

35.2 

4.8 

32.1 


23.536.0 
47.059.0 
25.638.9 
.  .  18.5 
44.446.348.6 


V. 


VI,  VII. 


27.929 

55.457 

37.3'39 
7.9   9 


VIII,  IX. 


34.1 


36 


9.3 
32.6 

25.0 

48.1 


48.0 
59.9 


37.639 
0.6   2 

40.742 
20.022 


49.9 


1.4 


41.553.555.0 


57.7  12.4  14.3 

47.6 

13.425.527.0 

17. 332. 234. 1 


i.o 
17.6 


3.2 


5.0 


52 

• 

3 
56 

r6 

28 

36 

7 


33.4'40.i 
52.053.9 


41.5 
57.9 

26.6 
9.2 

58.6 


7.4 
50.9 

22.9 
43.9 


27.3 


II. 5 
54.7 
24.7 
45.5 


28.9 


4.419.021.023 
20.2  32. 734. 3,36 
42.655.056.558 
56.5   9.1110.9:12 


«5. 319.1124. 8  . 

0.1I27.731.134 
27.239.0140.642 
48.0 


43.3 
59.6 


3C.2 


0.2 
0.2 


46.5    i.o,  3.0,  5 
2.2  14. 215. 8  17 


28.330.8 


10.7 
0.4 

27.729.4 
21.022.9 


16.723. 
37.640. 

32.7,34. 

3.51  5. 
I5.0|i6. 

57.359. 


13.2 

3.4 
32.1 


28.7 


X.7 
2.2 


45.1 


46 


31.333 


4i.6'44.2  45 
25.i|26.7,28 
16.9*18.520 
43.9;45.8'48 


26.041.3,43.245 


8  35.028.3'34 

9|45.7|  9.3ii2 

3 
I 


41.0142. 
28.730. 


o 
9 


.741 

.0:15 

.3,52 

.022 

19-733.435.036 


36.8*48. 750 

7.7II9.62I 


1.7 

46.0 


13 

I, 


915 

4|33.5'47.7  49 
25.627.1  29. 6i4i.7<43 


.517 
.3,  5 
.551 
.345 


631. 232. 8'44. 747. 348 
053. 6.  0.2  12.5  15.016 

3'4f.4i43.3'  .  .  !  .  .  I  . 
9:23.9:27.029.031.233 

038.340.2,55.258.4   o 


41. 1 

3.9 
44.4 
23.8 


54.2 

•      • 

2    5.0 
758.3 

18.3 


42.7,55.2:53.0,59 
5.7  17.620.221 
46.i'59.6   2.2 
25.6 


42.545.346 
56. I'll. 4, 14. 616 

.  .  I  3.3    6.4   8 
6.5i  .  . 


CORRECTIONS. 


59-9 


12.0 


14.4,15 


20. 134. 937. 9:39 
.  .  |26.3'29.5'3i 

32.7,44.046. 3147 

40.051.7,57.8,59 
9.2  II. I  25.929.030 


30.8 
2:38.3 


25.327.2 


24.728.2 


29 


42.1,45.1,46 


037. 839. 651. 7,54. 3'55 
2;  0.0    1.5  13.916.418 

6  14.3  16. 023. 831. 533 


42.448.4'52.055.759 
833.442.0,  9.5  15.2  16 

4 44. 045. 5157.559  9 
3 


I 

4.9I  6.6  18. 621. 1  22 
2   6.2    8.3  23. 6.26. 228 


748.51  . 
836.438 

3'  7.0;  9 

5  19. 1  20 


2.4   4.7,  6 


847.549 
330.0,31 

322.023 


•6 

.023.5  26.728 

.733.035.436 

I 
.0 


.543.545.947 
.937.240.i'4i 
0,50.2,52.31  .  . 


347.249-4    4.5 

I 

I 


749.556 
318.7,21 

053.655 

824.425 
938.840 


I  18.920 

5'  7.6   9 

453.555 
046.648 


7.7 


0.0 


I 


50.0,  5.0, 


349-4 
.845.249.8 

.3    7.1    9-5 
.938.0,40.5 

.453.9,56.9 

I 

-632.9'35.3 
.5  24.8,28.0 

.3   9-5|i2.4 

.I|   0.2|    2.0 


6 
52 
II 

42 

58 
36 

30 

4 


6|  20  39.32 
6,  26  2.29 
9  32  42.48 
39  22.00 
38  44.42 


1 

6 

4 
6 

9 
9 

7 

7| 
91 
01 
o 

8 

4 
4 
7 
I 


39  25.90 
44  51.97 
47  44.13 
52  56.49 
57  56.70 


8 
13 

n 
20 
21 

29 

37 
41 
46 

51 

o 
o 
6 

13 


16.23 

6.93 

28.75 
36.10 

15.16 

27.53 
23.09 

36.00 

58.2; 

12.60 

33  64 

34.62 

42.28 

3.32 


17  12.38 


26  29.13 
6i  26  55.67 

40  33.76 
6!  50  5.04 
9   54  17.48 


2  39.22 

3  28.31  ' 
9  20.27  I 

II  41.13 
15  45.28 

34  42.02 
43  15-37 
48  51.95  I 
53  22  77  ! 
o  36.86  ' 
I 

7  17.19  ; 

32  5.45  ' 

45  51.50 

40  44.96 

o  57.50 


Inst. 


-14 


s. 

0.06 
0.07 
0.04 

35.33 
0.05 

0.08 
0.07 
0.05 
0.07 

37.39 

0.09 
0.05 
0.06 
6.95 
0.07 

0.05 
0.06 
0.07 
0.05 

7.97 

21.85 
0.05 
0.05 
0.07 
0.05 

0.23 
0.06 
0.06 
0.07 
8.02 

17.45 
8.63 

0.03 

0.05 

0.07 

6.53 
0.06 

0.05 

6.57 

0.05 

0.09 
0.05 
0.06 
0.06 
0.05 

0.05 
0.21 
0.18 

O.II 

55.02 


Clock. 


I 


5 
5 
4 

4 
4 

4 
4 
4 
4 


4 
4 
4 
4 


3 

3 

2 

2 
2 

2 
2 

2 
2 

2 

2 

2 
2 
2 
I 

II 

75 
73 
69 
69 


Observed 

Right 
Ascension. 


h.  m.  s. 

19  58  10.47 

20  5  37.88 
20  7  20.40 
20  7  26.43 
20  13  17.00 

20  20  20.26 
20  25  43.22 
20  32  23.39 
20  39  2.93 
20  39  2.67 

20  39  6.85 
20  44  32.88 
20  47  25.05 
20  52  44.30 

20  57  37.63 

21  7  57.14 
21  12  47.85 

21  17  9.68 

21  20  17.01 

21  20  48.06 

21  28  46.5s 
21  37  4.01 
21  41  16.92 
21  46  39.18 

21  50  53.52 

22  O  14.74 
22  O  15.55 
22  6  23.21 
22  12  44.26 
22  16  45.23 

22  26  27.45 
22  26  27.91 
22  40  14.67 
22  49  45.97 

22  53  58.43 


23 
23 
23 
23 


2  26.63 

3  9-25 
9  1.20 

II  28.63 


23  15  26.21 


23  42  56.30 
23  48  32.89 

23  53  3.71 
o  o  17.80 

o  6  58.13 
18  32  47.49 

18  45  33.59 

19  40  27.16 


Reduction 
to  1877.0. 


s. 
2.70 

3.23 
1.82 

1.82 

1.89 

3.45 
3.27 
2.38 

3.71 
3.71 

3.71 
2. II 

2.16 

3.66 

3.35 

2.42 
2.36 

3.56 
2.51 
2.51 

2.53 
2.63 
3.10 

3.79 
3.09 

1.97 
1.97 
3.67 
3.76 
3.00 

3.55 
3.55 
3.01 

3.31 
3.95 

3.80 
3.80 
3.54 
3.95 
3.51 

4.35 
3.88 

4.00 

3.97 
3.89 

3.96 
1.05 
1.36 
2.41 
91.13 


CORRECTIONS.  &c. 


Oct.  26.  Image  west  O'.io ;  clamp  west. 
Image  west  0^.23 ;  clamp  east. 


Date. 


1877.     h. 
Oct.  24,  22.0 
3^  20.5 


Error  of 
clock. 


s. 

19.13 
17.65 


Hourly 
rate. 


s. 
+  0.008 
H-  0.048 


s. 

0.04 
0.13 


8. 
+      0.06 

—    o.oS 
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OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


H7 


3 


OBJECT. 


877. 

>T.  16 

Y. 


17 


•+63"  26'  .     .     . 
Groombridge  4163 
B.A.C.8355(isi») 
B.A.C.8355{2d*) 
Weisse  1218    .     . 


y    Pegasi  .     . 

I        •+44'  12'  . 
I        Radcliffe  79 
49  Piscium 

•+33' 3'     . 

Weisse  (2)  749 
B.  A.  C.  197 
61  Piscium     . 

•+36*  15'  . 
Lacaille  276 

29  Ceti.     .     . 

Weisse  91  . 

Polaris .     . 
9    Piscium 
fi    Aquarii 

18  Delphini    . 
12  Aquarii  ( 1st*) 
12  Aquarii  (2d  *) 
Lacaille  8719 
Lacaille  8760 

Weisse  3S7 
Weisse  364 

•+36*  9'     . 
fi    Aquarii 

P    Cygni   .     . 

♦-24'  13'  . 
B.  A.  C.  7616 

•+8*49'    . 
Lacaille  9012 

B.  A.  C.  7702 

B.  A.  C.  7744 
6    Aquarii 
a    LacerUB 

•+38'  33'  . 

•+38*  33'  . 


•+39*9'    . 
B.  A.  C.  7858 

9    Lacertts 

IQ  Piscis  Austral  is 

•+50'  $a'  . 

•+50*  47'  . 

•+65*  83'  .  .  . 
Lacaille  93is(i>t*) 
Lacaille  93 1 5  (2d*) 
•-6*36'    .     .     . 


I 


I 


B 

s 

2: 


I 

2 

3 
4 
5 


46 

47 
48 

49 
50 


SECONDS  OF  TRANSIT  OVER  WIRES. 


CORRECTIONS. 


I. 


10 

I 

12 

:58 

'38 


6  '57 
7|. 

8  57 

9  .27 
10  ;57 


11  !I9 

12  >32 

13  26 

14  jio 

15 


43 


16 

17  53 
18 

»9 
20 


58 
3 


21  132 

22  I  . 

23  37 

24  8 

25  I 

26  8 

27  . 

28  12 

29  !  8 


30  115 

31  57 

32  23 

33  »3 

34  '37 

35  j«3 

36  ;22 

37  |23 

38  I50 

39  ;" 

40  21 

41 138 

42  57 

43  10 
44 
45 


15 
16 


34 


II. 


14.0 


III.!  IV.'  V. 'VI.'VII.VIII  IX. 


19. 546. 1 


I 
X.  XI. 


36.6 


49.7 53.4 57. 2I  0.627.033.0 

I  3.8,  9.5,15.621.526.7,  .  .  I  .  .  !  .  . 

016.520.523.830.4  .  .  54.9  i.o  4.5  8.913.6 

71  2.2'  8.236.740.644.548.552.320.727.030.8 
2,39.642.053.955.5  57.058.7  0.3  12.2  14.8,16.3 


Mean 
wire. 


759.31  '.7  14-015. 6'»7. 4  19-020.633.935.637.1 
I  .  .  I  .  .   30. o'32. 234. 336-638-7  .  .  I  .  .  .  .  . 
859.8;  3.219.822.224.626.728.745-648.9,51.3 
429. 0,31. 543. 845. 447. 2'48. 950-5   2.8,  5.5,  7-1 
159.3    »-4i  3.ii  6.4i  .  -    18. 221. 223. 025. 027. 3 


'I. 


I 


721.524.438.740.642.644.646.4  0.6  3.7'  5.5 
234.438.155.658.0  0.5  3.0  5.222.526.228.6 
628.2,30.843.5  45.i'46. 948. 7  50.3  2.9!  5.7.  7.3 
i|ii.7i4.9'29.8  3i.6'33-7i35.7  37.6  52.5  55.5.57.5 
51. 653. 555-6,57. 459-3  •  • 


m.  s. 
41  53 
49  >5 
56  42 
56  44 
o  57 


6:45.0 


I         I 


47.6,59-5    i.i;  2.8   4.4    5-9 '7-820. 221. 9 

354.757.1,  9.1,10.6,12.213.915.4,27.329.831.6 

I  .  .     .  .   36.044.057-0',  7.013.0'  .  .  I  .  .  I  .  . 

259.7   2.3  14.6  16. o'i7.9'i9. 521. 1  33.436.037-7 

8'  5.3   7. 819. 921. 623. 224. 826. 338. 441. 042. 7 


834.2136. 748. 950. 5'52. 2,53. 9;55-5i  7.5  10.2  II. 7 


'53.154-756.4,58.059.4' 

038.641. 1 '  .  .    11.514.015-7 

3  10. 5  13-6  29. 2  31. 3  33. 4  35. 5  37. 4  53. 056. 5  58. 4 
O'  2.8:  6. 221. 623. 4,25. 627. 929. 845. 148. 450. 6 

I  I        I  I        i        I        I 

7110.212.8,25.126.728.330.031.443.746.447.8 
13.2  15.8  17.428.631.2  32.7  34.5  36.6 

o'i3. 717. 031. 8  33. 7  35. 9 37. 7  39-7  54-4  57-6  59- 5 
o'  9.6,12.023.925.527.228.930.442.445.046.5 
4'i7. 6,21. 0.37. 940. 042. 344-846. 7:  .  .  j  .  .  I  .  . 


859.3"  1. 9  15. 7  17. 018. 7  20. 4  22. 2  35. 4  38. 2 39. 8j 
224. 827. 239. 140. 742. 444. 145. 757-6  0.1,  i.7| 
015. 218. 836. 839. 1  41.644.046.4  4.I1  7.9,'0.3 
639-4  »2. 055-857-759-4  I-21  2.916.7  19.521.4 
515.4  18. 5'32. 934. 736. 738. 640. 655. 258. 2   0.1 

i     !     I     :     :     '     I     .     '     ■ 
8,24.326.7,38.7140.2,42.043.545.1  57.259.6  1.2 
725.327.839.8141.4,43.144.846.258.2  0.8:  2.4 

8,53.156.813.816.1  18.4  20. 922. 940. 042. 446.  I 

413. 917. Oi  .  .  I  .  .  !  .  .  I  .  .  !  .  .  55-859-0,  I.l 

523.326.4!  .  .  ■  .  .  I  .  .  1  .  .   .  .  .  5.0  8.5  10.4 


8'40.6l43.8'.  .  .  I  .  .  I  .  .  I  .  .  i  .  .  22.9 26.1  28.1 
4'59.2  2.51  .  .  I  .  .  I  .  .  I  .  .  '  .  .  '41. 544. 746. 9| 
9i3.2i7.o36.o38.44i.o'43-746.i  4.8  8.911.5 
50. 7  52. 3  54. 2  56. 2  58. on. 6  14. 6.16. 5 

24.727.329-932.634.9;  .  .  I  .  .  j  .  . 


I 


7  17 

15  34 

16  24 

24  47 
30  12 

30  42 
38  o 

41  46 

46  33 

55  55 

2  2 

8  12 

14  55 

25  17 
46  23 

52  52 
57  56 
57  56 

5  33 

10  25 

17  28 

18  26 
20  35 
25  27 
29  33 

42  18 
46  42 
52  41 

57  59 
I  36 

6  41 

10  43 
16  18 
20  36 
20  45 

27  3 
27  22 

32  41 
36  I 


2  17.6.21.5'40.5'43.045.5!48.050.4'  9.3  13.3  15-8 


8 


20.326.355.058.4  2.7  6.810.038.744-648.6 

I . .  i .  .  I .  .  I . .  - . .  .45.348.049-7 

'24.826.728.630.332.0  .  .  '  .  .  I  .  .  , 
36. 2138.750. 852. 354. 055. 5  57-1  9-1 11-713-4, 

I     I     1     :     ;     I     '     I     ' 


I    -I" 


39  29  88 

40  45-46 

45  2.57 

51  47.67 
51  28.48 

55  53.96 


42  !• 

42  , 

61 

56; 

^^ 

45  ' 
36  ! 
42 

19  I 
20 

57  . 

39 
91 

69  i 

48  I 

I 

71  ; 
27 1 
40  ; 

85 
16 

19 
32  I 
32 

37 
67 


28  '- 
25  ' 

73  ■• 
22  — 

21  ,+ 
76  - 

42  : 

56 
42 

76 

94 
05 
30 

53 
85 

38 
03 
05 
76 


Date. 


1877.    h. 
Nov.  17,  22.5 


Inst. 


I 


Clock. 


s. 
0.42 
0.66 

0.53 
0.46 

0.10 

0.13 
0.23 
0.24 
0.13 
0.28 

0.19 
0.26 
0.14 
0.20 
0.18 

O.IO 
O.IO 

8.19 
0.13 
0.07 

0.13 
0.07 
0.09 

O.OI 
O.OI 

0.07  I 

28.46  : 

0.25  I 

0.08  , 

8.75  I 

0.03  I 
0.09 
0.13  1 
0.02 
0.00 

0.09 
0.08 
0.32  ■ 
0.27  , 
0.27 

0.28 
0.28  ' 
0.36 

7.49 
0.34 

0.36 
0.61 
19.38 
0.01 
0.08 


s. 

9.25 

9.26 
9.26 
9.26 
9.26 

9.27 
9.27 
9-27 

9. 28 

9.28 

9.28 
9.29 
9.29 
9.29 

9- 30 

9- 30 
9-31 
9-31 
9-31 


9.00 
8.99 
8.99 

8-99 
8.98 

8.98 
8.98 
8.98 

8-97 
8.97 

8.96 
8.96 
8.96 

8-95 
8.95 

8-95 
8.94 
8.94 
8.94 
8.94 

8.93 

8.93 

8.93 

8.93 
8.92 

8.92 

8.«^2 

8. 92 
8.92 
8.91 


i 


9.00  I 


I 


Observed 

Right 
Ascension. 


Reduction 
to  1877.0. 


h.  m.  s. 

23  41  33.75 
23  48  55.50 
23  56  22.82 
23  56  24.84 
o  o  37.78 

o  6  58.05 
o  15  14.86 
o  16  4.91 
o  24  27.78 
o  29  52.64 

o  30  23.10 
o  37  40.84 
o  41  27.48 
o  46  14.20 
o  55  36.00 


I 
I 


I  43. 31 
7  52.86 


I  24  58.41 
20  46  4.09 

20  52  33.06 
20  57  37.26 

20  57  37.24 

21  5  14.39 
21  10  6.70 

21  17  9.23 
21  17  38.81 
21  20  16.50 
21  25  8.17 
21  29  22.99 

21  41  59-77 
21  46  23.37 
21  52  22.47 

21  57  40.45 

22  I  17.81 

22  6  22.90 
22  10  24.03 
22  15  59.04 
22  20  17.32 
22  20  20.64 


22  26 
22  27 
22  32 

22  35 
22  39 

22  40 
22  44 
22  51 
22  51 
22  55 


44-17 
2.82 

21.76 

35-34 
10.62 

26.18 

4304 

9-37 

9-55 

34.97 


CORRECTIONS,  &c. 


Error  of 
clock. 


s. 

-  18.93 


Hourly 
rate. 


s. 
+  0.041 


s. 
0.17 


s. 

3.38 
3.6a 

3.74 
3.74 
3.89 

3.84 
3.90 
3.91 
3-95 
4.00 

4.01 

4.21 
4.06 

4.18 
4.45 

4.17 
4.20 

45.70 

4.31 

3.04 

2.60 
3.0a 
3.0a 

3.94 
3.95 

3.24 
3*24 
3.03 
3.18 
1.76 

3.67 

3.25 
3.01 
3.86 
4.03 

3.38 

3.47 
a. 30 

2.57 
a. 58 

3.63 
a. 63 

2.35 
4.04 

a. 46 

a. 48 
1. 91 
4.0a 
4.02 
3.66 


8. 
O.IO 


148 


OBSERVATIONS  WITH  THE  MERIDIAN  TRANSIT  INSTRUMENT. 


i. 

SECONDS  OF  TRANSIT  OVER  WIRES. 

CORRECTIONS. 

as 

OBJECT. 

si 
1 

Observed 

RednctiOQ 
to  iij7J). 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

vm  IX. 



X. 

XI, 

Mean 

iDSI. 

Clock. 

1877. 

m.     s. 

B. 

g 

b.  m       8. 

8. 

Nov.  17 

Ulande  453*3       - 

7.5 

9-3 

3.6 

27.6 

29. 

3i.7|33-8 

35.850.9 

54.356.3 

3  3«.75 

-         0.36 

—  18,91 

33     3  ".'58 

-         3.06 

y. 

Weisse  61  .      .      . 

15-7 

18. 

30.o'3I.I 

33-635. 337.0,38. 9 

6  38. 73 

38,37 

18.91 

33     5  41.54 

3.50 

•-6°  11'     .      .      . 

3 

17  .'8 

29.4 

3t.8 

.  -    3.314.7  6.4 

11  47.07 

0.09 

18.90 

33   II   3S.08 

3.73 

•-6"  7'       .      .      ■ 

4 

37-6 

39.0 

41-4 

.  .|ll.9|l4.5l6.3 

II  56.77 

0.09 

18.90 

23  i»  37. 78 

3.73 

•-S'  M'     ■      ■      ■ 

5 

17-5 

18.9 

51.3 

3.3 

"4. 

'6.4  a.'i 

9.731.7.34.135.8 

IS     6.51 

0.08 

1S.90 

n  14  47.53 

3.73 

Weisse  359      ■      ■ 

6 

9-6 

ir.a 

s.ras-e 

37. 

38.930.5 

33.J44-o'46.6U-3 

19  38.89 

o.ia 

18.90 

33  19    9-87 

3.62 

•+IS°"'  ■      ■      ■ 

'75 

t9.y33.6 

34. 

35-937-4 

38.951.353.855.9 

25   35.76 

0.15 

.8.89 

33  35  16. 7J 

3. 54 

Weisse  (2)639.      - 

8 

57.3 

59-0 

.  .    38-742. 044. T 

31   20.50 

o.as 

18.B9 

3331     ..36 

3.40 

Weisse  (a)  (358.     . 

23.3 

26!  3 

.  .     3.2,  6,4    8.4 

31  44-83 

0.25 

1S.89 

33  31  35.68 

3.40 

r     Cephei.      .      .      . 

10 

■■ 

37.4 

34.' 

41. 3 48. 9 

55.7..     ..     .. 

34  41.56 

1..6 

.8.89 

3.S9 

B.A.C.81180  .      . 

1, 

37. f 

40.6 

4S-5 

9-0 

13. 

.5.3r8.5 

2l.4,44.849-753-o 

43  15.25 

0.4B 

1S.B8 

23  4a  55-89 

3-39 

Ulande  4(1836 

48. g 

51'7 

S3-9 

"3.3,'5-3 

l7-2'33. 63s. 737-9 

48  13.33 

o.a6 

18.88 

33  47  54.19 

3.56 

u    Piscium     .     .     . 

"3 

3-3 

T-3|'9-3 

30.9123. 5;34. 3 

25.837.6'40.2|4i.9 

53  33.53 

18.87 

33  53     3.54 

3.81 

Lacaille  0707  .      . 

14 

42. t 

43.8 

46.8]   1.6 

3. 

1  5.4    7-4 

9.334.1126.929.3 

57     5-45 

.8.87 

33  56  46.58 

4.40 

Weisse  H18    .      . 

15 

"■' 

39-0 

4'-<>,53.5 

55.156.658.3 

59.811. 714.416.0 

0  56.69 

o.io 

.8.87 

0    0  37-72 

3.89 

r    Pcgasi  .... 

16 

57. J 

58.9 

i.4'n.8 

15.317.1 18.7 

20. 432. 635.3136. 9 

7  17.07 

o.is 

.8.86 

0     6  58.06 

3.84 

Lalande23i     .      . 

'7 

37. f 

39-7 

33-o!4a-3 

50.252.5154.7 

56.611.7,15-117-1 

10  (3.43 

0.37 

1S.S6 

0  10  33-30 

3.81 

•+44*  la'  .      -      ■ 

IS 

7.5 

9.6 

13.729,6 

31.7133-836-3 

38.555.i:f8.6|o.8 

15  33-83 

0.31 

18.86 

0  15  14.65 

3.88 

Lalande4Bq     .      ■ 

'9 

34-4 

36.3 

39-4|54.9 

56.658. B    O.g 

3.717.921.333.2 

18  58-75 

o,a6 

18. 86 

0  IS  39  63 

3. go 

•+15' as'.      .      . 

»o 

13. C 

24.0 

26.4    .   . 

..157-8  o.aa.2 

32  43.18 

0.16 

18. 85 

0  33  23.17 

3-93 

•+iS*a»'.      .      . 

91 

45-3 

46.7 

49-2    .   . 

_ 

.  .  20.623-334.9 

as    4-98 

0.16 

18.85 

0  33  45-97 

3.93 

49  Piscium      .      .      . 

36.9 

28.S 

31. 013. 3 

44.946.748-3 

50.0,  2.3   4-9    6-6 

34  46.67 

0.1s 

.8.85 

0  84  27.67 

3-04 

'9 

/<     Aquarii.      .      .      . 

33 

4.3 

5-8 

8.3I30.5 

22,023.725.336.838.941.443.0 

46  33.63 

0.08 

19.46 

30  46     4.09 

3.01 

Lacaille  8760  .     . 

14 

1-5 

6.7,33.1 

34-036.3  38.  330. 245. 7;J9, 051.0 

10  26.21 

19.4B 

11   10    6.73 

3.Ba 

/I     Capricornl.      .      . 

as 

28.6 

4o!3 

"■'"■■ 

5fi.7|58.S 

0,2 

1.613,816.518.0 

46  58-3S 

-      0.07 

19.51 

31  46  38.77 

3. 45 

•-»o;37;.   .   . 

a6 

15-3 

46.8 

49.6    3.6 

4. 

5.8 

7-5 

J 

49  S8-B8 

4-       6.87 

ig.si 

ai  49  46.34 

3.59 

^'^  3;,-   ■   ■ 

a? 

3a-3 

33.6 

36.349.1 

SO. 

53.4 

54. 0 

56.0I  8.511.113.9 

5a  53.44 

-       0.05 

19-5' 

11  53  33.88 

3.60 

Weii..eW349      . 

as 

3- 

5.7 

7-9 

10.033.4  26.939.1 

17  13.38 

-       8.32 

19.54 

23   16  45. S3 

2-S5 

•+38'  33'  .      .      . 

a9 

49'8 

5'. 7 

53-6,55-7 

S8- 

|. . 

19  53.90 

+     43.36 

"9.5S 

aa  30  17.61 

3.94 

•+38°  33'  .     .     . 

30 

31. S 

33.1 

».,.. 

3046.13 

-       0.39 

19.55 

33  ao  36.38 

3. 54 

V    Aquarii.     .     .     . 
LalaDde44S4B.      . 

31 

6.1 

7.6 

,0,.,,., 

33- 

35.3 

26.8 

28. 240.143.644. 5 

39  35.14 

-      0  II 

19.55 

23  39    S.4B 

3-40 

3a 

58.5 

3.3   -  ■ 

........ 

49    0.70 

+     ao.89 

19.56 

23  49     3.03 

3.93 

!+":  '3'.  ■   •   ■ 

33 

14.7 

i6!3 

9.6   .  . 

.  .   56.9  0.0  a.o 

49  38.35 

-       0.37 

19. 56 

23  49  18.43 

3.93 

;.+3s° '?.  ■  ■  ■ 

3.1 

.  .     .  . 

iB,V;3i.4'a3. 4:25.6137. 9 

50  33.30 

43,16 

19.56 

23   49   31. s8 

a.  93 

B.A.C.6139 .  . 

35- 

21 .'(. 

33.4 

26.741.7 

43. 

45  .'8 

47-9|49-8.  5.0|  8.3|io.o 

IS  45-8. 

0.37 

19.58 

23  15  25.96 

3.17- 

Weisse(a)639.      . 

36 

57.8 

59.6 

3-5     .    . 

.   .  ,39.743.644   7 

31  31.15 

0.37 

19.59 

33  31     1.39 

3-37 

Weisse(a)658.     . 

37 

23.3 

34.0 

26.9  ,  . 

.  .  1  4.3'  7.0  9-1 

31  45.60 

0.37 

19- S9 

33  31  35.74 

3.37 

r     Cepbei.,.      .      . 

38 

.  .  48.9 

0.0    7-7'55.q 

0.6  14.621.329,9 

36  45.63 

a    4.63 

19.60 

3. 75 

•+34°  »9    ■      ■      . 

39 

33  .'a 

34-0 

37.051-5 

53.455.357-359-3,l3.5l6.7i8.6 

46  55.35 

0.37 

19.61 

33  46  35-47 

3-54 

I     Ceti 

40 

5-1 

6.7 

9.33.-8 

33. 425-327. 028. 541. 043. 545. 2 

53   35.16 

0.06 

19.61 

33  S3     5.49 

4-03 

B.A.C.83S5("t") 

41 

13.0 

.6.. 

20.8"24.0 

30.5    ■   ■    55-3    '.2    5.'    9.o'4-o 

56  43.88 

0.76 

19.61 

33  S6  22.51 

3.63 

B.A.C.S3S5<3tl') 

4a 

59-0 

3.7 

3-437-0 

40,744.649.1,52.621.527.131.7 

56   44.95 

O.S9 

19.61 

23  56  34.75 

3-63 

r     Pegasi.      .      .      . 

43 

58.0 

59.  5 

a. 014. 5 

16.017.8  [9. 521. 033. 3:36. o;37. 8 

7  17.76 

0.16 

t9.62 

0    6  57.98 

3.8a 

II     Andromeda    .      . 

44 

39-5 

4'-3 

44.659.6 

1.5    3.7'   5.7I   7.723.625.928.2 

II     3.66 

0.37 

19-63 

0  10  43.76 

3.79 

Radcliffe6s     .      . 

45 

.  .    17-6 

14  33.10 

0.31 

19.63 

014     a..6 

3.4 

Radcliffe73     .      . 

46 

37.2 

39.3 

43.759-5 

1.5    3-8,  6-1    8,335.038.330.6 

IS     3.84 

0.33 

19.63 

0  14  43.89 

3-85 

SS  Piscium      .      .      . 

47 

30.5 

32.3 

34-8,47.5 

49-1  51-053. 7'54-5i  7-0   9-811.5 
47-1I48. 850.553.il  4.6   7. 5'  9.0 

33  SO. 96 

o.iB 

19.6s 

0  33  31. .3 

3.90 

0    Celi 

48   as. I 

30.3 

33.845-4 

37  48.78 

-       0.06 

19-65 

0  37  29,07 

4.30 

Dec.  14 

tl     Aquarii.      .      .      . 

49  ,I4.7 

16.5 

19.030.9  33.4  34- 1  35.7  37-3'49-0,5I. 6  SS--! 

29  34.02 

+       0.16 

38.93 

aa  39    5.35 

3-14 

i     Pegasi.     .     .     . 

Soj,,., 

33-7 

36.3,48. 149. 751. 453. 054. 6:  6.7    9.4.11-0 

35  51.43 

-t-       0.10 

-38.93 

23   3S    32.60 

-      a -97 

CORRECTIONS,  &c. 

Date. 

Error  of 
clock. 

Houriy 
rate. 

- 

. 

1877. 

h. 

g 

s. 

g 

g 

Nov.  19 

aa.S 

-  19.56 

-  0  049 

-     0.17 

Nov 

30,  Image 

east  0^.00 ;  c 

amp  east. 

Dec.  14 

33-7 

-aB.92 

+  0 

008 

0.38 

+ 

16 

Image 

east  o'.ai ;  c 

lamp  vrei 
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152 


OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


• 

• 

•0 

f  mic. 
ings. 

• 

MICROSCOPES. 

MICROMETER. 

DATE. 

i 

OBJECT. 

9 

Transit 

1 

a 

Ot3 

Wires. 

2: 

A. 

B. 

C. 

D. 

E. 

F. 

Mean. 

Observed. 

Nadir  cor. 

Corr'd. 

1877. 

e         1 

II 

II 

II 

II 

II 

tl 

II 

r. 

r. 

r. 

Jan.  26 

I 

Polaris     .     .     •     « 

a  % 

3 

• 

n_v-vii 

330  15 

199  59 

4.0 
58.0 

4.5 

59.8 

13.5 
63.9 

7.1 

59-9 

12. 1 

3.0 
59.4 

7.35 
60.68 

30.626 
30.624 

30.746 

29.879 

•           • 

2 

Nadir 

•  • 

^  •            W               V      A  A 
•                   • 

63.1 

3 

Lacaille  745  .     .     . 

m        • 

3 

III-VII 

93  20 

3.4 

5.7 

8.8 

6.3 

II. I 

3.3 

6.43 

35.920 

.     • 

35-181 

4 

Lalande  4903 

•        • 

3 

V-IX 

44  35 

3.9 

5.1 

9.1 

3.2 

10.8 

3.8 

5.98 

3-I.X35 

.     • 

33-383 

5 

B.  A.C.  900   .     .     . 

9          • 

3 

III-VII 

100  40 

5.1 

5.9 

10. 1 

5-4 

10.6 

4.6 

6.95 

27.799 

.     « 

27.062 

6 

* 

Anon.  3^  s"*  I2»  .     . 

8.5 

2 

V,VII 

20  25 

0.2 

2.5 

6.2 

2.2 

7.8 

0.0 

3x5 

35.002 

•     • 

34.250 

7 

Anon.  3*>  5"  29"  .     . 

8.5 

2 

VII,  IX 

tt          41 

li 

II 

ti 

II 

II 

II 

tl 

34.657 

30.746 

33.886 

29 

8 

64  Andromedse  . 

5-5 

3 

III-VII 

9  25 

4.3 

7.0 

10. 1 

6.9 

12.6 

6.4 

7.88 

27.737 

30.629 

27.106 

9 

Lacaille  749  .     .     . 

■      . 

3 

V-IX 

93  14 

57.8 

58.8 

60.9 

57.6 

62.3 

60.3 

59.61 

35.668 

•          • 

35.053 

lO 

Lalande  4903      .     . 

.      . 

3 

III-VII 

44  34 

48.8 

51.0 

54.2 

50.0 

56.2 

52.9 

52.18 

33.480 

•          • 

32.849 

II 

Anon.  2^  59™  44* 

.      . 

3 

IV-VI 

8  10 

2.8 

3.4 

7.2 

4.5 

9.0 

4.1 

5.17 

26.975 

•          • 

26.34a 

12 

B.  A.  C. 1005  .     .     . 

5.5 

3 

III-VII 

89  10 

3.2 

5.2 

7.3 

3.6 

9.8 

5.9 

5.83 

36.511 

•          • 

35.888 

13 

Nadir 

■A 
•             • 

• 

■            • 

200    0 

59.5 

62.3 

65.8 

64.1 

65.7 

63.2 

63.43 

30.590 

30.629 

.      ■ 

30 

14 

f»   Ceti 

^             f 

3 
3 

III-VII 

50  35 
9.25 

4.8 
3.8 

5.2 
6.1 

9.1 

8.2 

5.x 
4.6 

12.2 

9.2 
4.9 

7.60 
6.35 

27.403 
27.702 

30.644 

•          • 

26.758 
27.047 

15 

64  Andromedae  . 

•             • 

III-VII 

10.5 

16 

Lacaille  749  .     . 

5.5 

3 

III-VII 

93  15 

1.2 

2.4 

5.0 

2.2 

7.2 

3.5 

3.58 

35.922 

35.285 

17 

Lalande  4903. 

•      • 

3 

V-IX 

44  35 

6.2 

7.5 

II. I 

7-2 

13. 1 

8.9 

9.00 

34.034 

33.385 

18 

B.  A,  C.  900  .     . 

6.5 

3 

III-VII 

100  40 

1.3 

X.5 

4.2 

0.8 

5.4 

1.9 

2.52 

27.530 

26.895 

19 

Anon.  2*>  59"  44* 

•             • 

3 

III-VII 

8  10 

4.1 

4.8 

8.9 

5.0 

10.2 

5.0 

6.33 

27.029 

• 

26.373 

20 

B.  A.C.  840  . 

6.0 

3 

V-IX 

97  44 

55.8 

58.5 

61.2 

55.8 

63.8 

58.2 

58.88 

32.801 

32.174 

21 

B.  A.  C.  1005  .     .     . 

•             • 

3 

III-VII 

89    5 

7.1 

8.2 

10. 1 

7.0     12.4 

8.9 

8.95 

27.117 

26.479 

22 

0.  Arg.  S.  2245    .     . 

6.5 

3 

III-VII 

80  15 

0.0 

1.8 

4.9 

0.3 

6.9 

2.0 

2.65 

32.635 

31.995 

23 

Anon.  3^  28".     .     . 

9.0 

3 

III-VII 

27  25 

2.7 

5.5 

8.2 

4.2 

9.8 

6.2 

6.10 

29.533 

23.888 

24 

Anon.  3*»29".     .     . 

7.5 

a 

VII,  IX 

«i     (i 

II 

II 

II 

«l 

II 

i« 

II 

26.648 

25.985 

25 

Wcisse{2)IlI,  776  . 

8.5 

2 

VIII,  IX 

13  55 

2.2 

3.9 

5.6 

0.6 

8.1 

4.2 

4.10 

29.765 

29.08a 

26 

Weisse  (2)  III,  847  . 

8.0 

2 

VII,  IX 

(1          K 

II 

«i 

II 

II 

II 

it 

II 

30.574 

29.899 

27 

Anon.  3^  53"  57*      . 

9.5 

I 

V 

23      50 

0.3 

0.9 

3.3 

0.0 

S.6 

I.I 

1.87 

28.803 

28.159 

28 

Anon,  3^  54™  40* 

8.5 

3 

V-IX 

II          II 

II 

II 

II 

II 

II 

II 

II 

30.218 

29.599 

29 

Anon.4b  ii™  33* 

8.2 

3 

III-VII 

41      25 

2.8 

4.1 

7.7 

4.9 

10.9 

6.0 

6.07 

35.338 

34.691 

30 

Anon,  ^^  18™  49* 

7.7 

3 

in-vii 

41  45 

3.2 

4.5 

7.8 

5.4 

10. 1 

7.3 

6.38 

34.370 

33.723 

31 

Anon.  4J  34™  i8»  •  . 

8.2 

2 

m.v 

20  45 

O.I 

0.9 

3-8 

59.7 

6.3 

I.I 

1.98 

31.046 

•          * 

30.396 

32 

Anon.  4"  34«>  34* 

7.2 

2 

VII,  IX 

II     II 

II 

II 

«i 

1* 

II 

<• 

11 

36.386 

35.717 

33 

0.  Arg.  S.  3576    .     . 

8.0 

3 

III.  VII 

8835 

7.4 

9.1 

10.7 

7.2 

13.4 

9.7 

9.58 

27.490 

26.850 

• 

34 

Nadir 

•      • 

• 

•           * 

199  59 

53.2 

56.6 

59.1 

56.3 

59.2 

58.0 

57.07 

30.403 

30.644 

•           • 

Feb.  I 

35 

64  Andromedae  . 

•      • 

3 

III-VII 

9  25 

3.3 

5.2 

7.0 

4.0 

II. I 

5.8 

6.07 

27.775 

30.746 

27.018 

36 

Anon.  2*"  29™  20* 

5.0 

3 

III-VII 

39  35 

3.8 

3.7 

5.6 

3.1 

9.8 

6.8 

5.47 

31.666 

30.917 

37 

B.  A.C.  840   .     ,     . 

•      • 

3 

III-VII 

97  45 

5.8 

5.8 

8.1 

.5.0 

II. 6 

9.2 

7.58 

32.755 

32.037 

38 

Anon.  2^  59™  44* 

•      • 

3 

III-VII 

8  10 

1.9 

1.4 

4.8 

0.6 

7.9 

4.1 

3.45 

27.030 

26.27a 

39 

B.  A.  C.  1005 .     .     . 

•      • 

3 

III-VII 

89     5 

1.5 

1.9 

3.1 

0.2 

6.4 

4.8 

2.98 

26.780 

26.040 

40 

65  Arietis      .... 

3 
3 

III-VII 

38.30 
27  15 

0.0 

59.7 
5.8 

3.4 

58. s 

7.7 

3.3 

2. 10 

28.526 

27.776 

41 

Anon.  3**  27™  i6« 

9 

7.5 

III-VII 

3.3 

6.4 

3.8 

#  •  / 
II. 1 

8.2 

6.43 

27.078 

^  #  •  #  # 
26.326 

42 

Anon,  3**  28™  48*    *. 

8.5 

3 

V-IX 

II    II 

II 

II 

II 

II 

II 

«i 

It 

28.689 

27.930 

43 

Weisse  (2)  III.  776   . 

8.0 

3 

III,  VII,  IX 

13  55 

3.9 

6.2 

6.8 

1.9 

10.7 

7.9 

6.23 

29.952 

29.188 

44 

Weisse  (2)  III,  847  . 

8.0 

3 

V-IX 

II     II 

fl 

II 

1* 

»i 

II 

II 

u 

30.704 

29.937 

45 

Anon.  3'*  49™  37" 

9.2 

3 

V-IX 

23  15 

1.2 

0.8 

3.2 

58.4 

8.4 

4.6 

2.77 

28.414 

27.653 

46 

Weisse  (2)111, 1251  . 

8.0 

3 

III-VII 

17  45 

2.1 

3.2 

6.9 

0.9 

9.6 

5-4 

4.68 

33.121 

32.367 

47 

Weisse  (2)  III,  1269  . 

7.0 

2 

VII,  IX 

II     II 

II 

II 

K 

11 

II 

II 

II 

34.910 

34  136 

48 

Weisse  (2)  IV,  130    . 

.   * 

3 

III-VII 

38  25 

6.4 

6.2 

9.2 

5.0 

13.3 

It. 6 

8.62 

35.771 

35.021 

49 

Anon.  4'*  18""  49» 

7.5 

3 

III-VII 

41  45 

2.2 

4.7 

5.1 

1.9 

10.8 

8.2 

5.48 

34.371 

33.62a 

50 

Weisse  (2)  IV,  506   . 

9.0 

3 

V-IX 

23  20 

3.6 

4.4 

6.2 

2.2 

II. 2 

8.0 

5.93 

32.466 

•     • 

31.705 

51 

Anon.  4*>  35"  34* 

•  • 

3 

IV-VI 

84  50 

5.6 

5.3 

8.5 

5.6 

II. 8 

9.9 

7.78 

26.128 

25.383 

52 

Lacaille  161 5.     .     . 

7.0 

3 

III-VII 

84  25 

1.2 

2.4 

5.3 

2.8 

9.2 

6.7 

4.60 

34.917 

34.176 

53 

Anon.  4*>  52™  29" 

•      • 

I 

V 

358  34 

57.5 

57.4 

62.3 

57.2 

64.2 

60.4 

59.83 

22.538 

ai.792 

54 

Nadir 

•      • 

• 

•            ■ 

199  59 

59-3 

58.5 

61.9 

59.3 

64.0 

64.5 

61.25 

30.635 

30.746 

«            • 

3 

55 
56 

I     Persei 

3 
3 

III-VII 

9  45 
89     5 

3.8 
4-9 

4.2 

7.6 

5*0 

to. 2 

S.I 

S.98 

31.006 

30.72s 

30.S70 

B,  A.  C.  1005  .     .     . 

•      • 

III-VII 

6.2 

8.2 

6.0 

8.7 

7.0 

6.83 

27.016 

26.297 

57 

Anon.  3'*  27™  i6« 

7.5 

3 

I-V 

27  15 

0.7 

2.6 

5.7 

2.1 

6.7 

4.0 

3.63 

26.952 

.     . 

26.214 

58 

Anon.  3**  28™  48' 

8.5 

3 

III-VII 

ti     II 

II 

II 

l« 

II 

II 

II 

II 

28.540 

•     . 

27.809 

59 

Weisse  (2)  III,  776   . 

8.0 

3 

III-VII 

13  55 

1.8 

3.8 

5.9 

2.1 

7.0 

3.5 

4.02 

29.862 

•     • 

29.127 

60 

Weisse  (2)  III,  847  . 

8.0 

3 

III-VII 

II     «i 

II 

II 

11 

II 

II 

II 

II 

30.672 

30.925 

29.937 

61 

Weisse  (2)  III,  1030  . 

8.2 

2 

V,VII 

23  15 

6.1 

8.2 

10.9 

8.2 

12.7 

8.3 

9.07 

3X . 530 

•     • 

30.800 

62 

Anon.  3*»  49™  37" 

8.7 

3 

V-IX 

II    II 

II 

II 

II 

II 

II 

II 

« 

28.668 

•     • 

27.938 

63 

Weisse  (2)  III.  12m. 

8.0 

3 

III-VII 

17  45 

0.3 

1.2 

5.7 

I.O 

5.3 

1.8 

2.55 

33.062 

•     • 

32.329 

64 

Weisse  (2)  III,  1269  . 

7.0 

2 

VII,  IX 

II     II 

If 

II 

II 

II 

II 

tl 

II 

34.771 

•     ■ 

34.018 

65 

Weisse  (2)  IV,  130    . 

8.3 

3 

III-VII 

38  25 

1.9 

2.8 

7.8 

.3.9 

8.3 

5.2 

4.98 

35.678 

30.725 

34.949 

OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


1 53 


s 

mm 

o 

ha 


I 


THERM'S. 


At.    I   Ex. 


m. 


30 

30 
30 


30 
30 


30 
30 

30 


30 
30 


30 


30 


30 
30 

30 
30 


30 
30 


192    j     39.0    !    36.0 


i83  '  39."   ;  35.4 

188  I  39.1  35.0 

.   I  .      .    '  3-1.7 

I 

•  •  •      !  •  ■ 

180  I  39.0  .  33.4 

176  '  46.0  I  42.2 


176  46.0  1  43.0 

180  45.6     41.8 

•      I  «  •  ■  • 

I 

424  I  46.6  -  46.0 

•   I  .      .      45-9 

I 

426  46.9  '  44.2 

a  '  a  ■  m  m 


430    j    46.6         42.0 

m  m 

I   42.8 
'   41.8 

I 


43ft   ' 


42S    I   45.0       39.4 


434  I  43.8  I  38.7 


034     53.0     55.0 


036 
032 


036 
034 


30.«95 


I 


I 


\fi.O   '   41.0 


I 


S3 

53. 


I 


30.9IO 


034  I  53-0     5«.2 


5a 
5a. 


194  i  51.7  '  48. 


51.0 


I 


53.6 

5« 


50.0 
48. 


46.9 


S0.5     45-7 


a>  o 

c  o 


Apparent 
Zenith  Distance. 


c 
o 

u 

ei 

PC 


II 


II 


n 


Observed 
Declination. 


Reduction  > 
to  1877.0. 


II 


+  o  3.8  N.  49  44  48.9  '  +1  11.2 


-  2  42.4 

—  I  46.0  ' 

+  I  32.1  ' 


S.  73  17  24.1 
24  33  20.0 
80  41  39.0 


I 


—  2  13.2  I 

—  2  1.8  I  s. 
4-  I  30-7  :  N. 

—  2  38.4  S. 

-  I  29.3  s.; 

+  I  54.7  I  N. 

~  3  4.5  j  S. 

■    • 

+  I  |i.6  I  S. 

-h  1  32.5  I  N. 


-  2  45-6  '  S. 

—  I  46.1  i 

+  I  37.3  ;  s. 

+  I  53.7  1  N. 

-I  8.1 1 
+  I  50.4 

—I  2.5  I 

+  o  34.8  I 

+  2  5.8  :  s. 

+  o  28.7  i  N. 


o  22  49.9  . 
o  23  1.4 
10  33  21.4 

73  12  21.2 
24  33  22.9 

II  48   0.8  ' 
69   7   1.3 

•      •      •      • 

30  36  49.2 

10  33  21. I 

73  12  18.0 
24  33  22.9  I 
80  41  39.8  ' 

11  48  0.0  I 
77  43  50.8  , 

^  6  59.3  ' 

60  14  0.1 

7  25  40.9 

7  27  11.9 

6  4  27.2 


—  2 
I 


—  2 

+  I 


I 

3>  1 

57.7  , 

13.8  ' 
27.0  1 

56.7  I 


12.4 

59.2 
38.7 


N.   6  4  52.8 
S.   3  50  59.6 

3  50  15.7 
21  22  39.1 
21  43  9.7 

o  44  49.6 

o  42  2.8 

S.  68  36  48.3 


+  I  33.4  I  N.  10  33  20.5 


I 


—  I 

+  I 
2 
I 


28.7  I 

56.8  ' 

4.x  ' 

9-7  I 


S. 
S. 
N. 
S. 


19  34  36.7 
77  44  3.7 
II  47  59-7 
69  7  7.1 

18  31  II. 8 


I  55.1  I 

I  4.9  s. 

25.4  I  N. 
2.0  !  N. 
+  I  13.6  I  S. 


7 

7 
6 

6 
3 


17  1.6 
16  II. 3 

4  28.4 

4  5'. 8 

16  16.3 


I  14.2 
a  9.6 


I 


N. 

N. 
a  37.4  I  S. 
I  53.5  I 
53.4 


+  2  24.7 
—  2  10.9  i  S. 

+  4  17.2  '  N. 


2  16  9.5 

2  17  4.9 
18  22  31.2 

21  43  12.0 

3  19  12.5 

64  52  32.5 
64  22  53.7 
21  20  43.0 


I 


I 


—   8.5  ,  N.  10  15  2.5 


I 


S. 


I  56.1 

I  58.7  , 

I  8.7  s. 

27.3  I  N. 

3.0  N. 


I 
1 

9 
2 


25.1 

4.9 
13.0 

5.9 
35.1 


69 
7 

7 
6 

6 


7  2.9 

17  2.3  I 

16  12.3  I 

4  28.6  I 

4  54.0 


3  14  44.0 

3  16  14.0 

2  16  10.5 

2  17  3.4 

N.  18  32  29.9 


+  88  39  38.9  I  —  25.4 


3  18.9  , 

27.6     14  19  51 

5  55-5   -+-  41  53  55 


0.4 

0.4 

II. I 

3  14.9 
27.2 

12.4 

2  35.1 

•     • 

35.3 
II. I 

3  15-7 
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12.5 
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1  44.8 

7.8 
7.8 
6.4 

6.4 
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4.0 
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0.7 
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10.8 
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12. 1 
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6.2 
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3.3 

2.3 

2.3 
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23.2 
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22.9 
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10.6 
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I 

3.3  I 
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-H 
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21 
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4- 
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+ 


4- 
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4- 


30 
31 
31 
44 
44 


15 

36 
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3 
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8 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


a 

• 

•0 

0     . 

Ot3 

MICROSCOPES. 

MICROMETER. 

DATE. 

1^ 

OBJECT. 

9 
to 

Transit 
Wires. 

1 
1 

3 

6t 

A. 

B. 

C. 

D. 

E. 

F. 

Mean. 

Observ'd. 

Nadir  cor.  Corr'd. 

Z 

S 

Z5 

0         1          '1 

II 

$1 

n 

1877. 

• 

If 

II 

II 

r. 

r. 

r. 

Feb.  3 

I 

Anon.  4*>  18™  49"      . 

7.2 

3 

III-VIl 

41  45     3.3 

4.1 

7.9 

5.2 

9.1 

7.3 

6.15 

34.429 

30.725      33.701 

2 

Weisse  (2)  506     .     . 

9.0 

3 

III-VII 

23  20    2.3 

4.1 

6.8 

4.9 

8.2 

4.7 

5.17 

32.400 

.      .    I  31.668 

3 

Anon.  4»»  35™  38*      . 

•               • 

3 

III-VII 

84  50  4.5 

6.5 

10.9 

9.8 

10.8 

8.5 

8.55 

26.437 

.      .      25.717 

4 

Anon.  4*»  42™       .      . 

8.5 

2 

11,  IV 

48    10     2.1 

1.2 

5.8 

4.1 

8.1 

6.1 

4.57 

30.181 

.      •      29.453 

5 

Anon.  4^  43™      .      . 

9.0 

2 

VII,  IX 

i<          14               It 

It 

II 

ti 

It 

It 

It 

31.130 

•     •   '  30.399 

6 

Anon.  4*»  52™  24"      . 

7.7 

3 

IV-VI 

35S  40   4.7 

6.8 

II.  8 

8.9 

II. 8 

7.2 

8.53 

32.396 

31.667 

7 

15  Orionis     .... 

5.0 

3 

III-VII 

43  25     3.2 

5.6 

7.9 

6.9 

9-4 

6.9 

6.65 

27.543 

26.815 

. 

8 

Lacaille  1770      .     . 

6.8 

3 

III-VII 

87  20    3.7 

5.5 

8.0 

7.8 

9.« 

7-« 

6.37 

31.122 

30.402, 

9 

Anon.  5*»  17™  i6«      . 

7.7 

3 

III-VII 

21      0      2.8 

4.5 

7.^ 

7.5 

9.1 

6.2 

6.20 

35.646 

.      .   '  34.9M 

10 

Anon,  s^  23™  i8"      . 

6.8 

3 

III-VII 

91  25    0.2 

4.3 

5.9 

4.0 

6.7 

4.1 

4.20 

36.693 

.      -      35.974 

II 

Anon,  s^  35™  52'     . 

•       • 

2 

VII.  IX 

20  45     2.0 

5  2 

7.9 

4-9 

8.9 

5.1 

5.67 

35.9CO 

38.150 

12 

Anon,  5"  36™  37«      . 

•       • 

2 

III,V 

«l       It         (( 

i< 

It 

It 

.1 

11 

It 

36.706 

.      .      35.975 

13 

Anon.  5'"  39™  io»      . 

•       • 

3 

IV-VI 

t(           •!                (( 

II 

II 

11 

II 

tt 

II 

28.903 

.     .   '  28.176 

M 

Nadir 

•       • 

• 

•            • 

199  59  59.4 

1.2 

3.8 

3.1 

41 

4.0 

2.60 

30.658 

30-725          .     . 

6 

15 

e     Arietis      .... 

•       • 

3 

III-VII 

38     5    0.7 

1.8 

5.4 

4.3 

5.9 

4.9 

3.83 

35-873 

30.713 

35.156I 

1 

16 

I     Persei       .... 

•       • 

3 

III-VII 

9  45     2.7 

5.1 

7.2 

6.8 

8.8 

6.1 

6.12 

30.975 

.     .   .  30.251 

17 

Anon.  3*»  19™  lo"      . 

8.0 

2 

I,  IX 

359  24  57.7 

58.7 

63.7 

60.1 

63.4 

59.2 

60.47 

30. so^ 

29.692 

18 

B.  A.  C,  1058       .      . 

.    . 

3 

IV-VI 

ii     «i       t« 

II 

It 

11 

11 

It 

II 

34.452 

.     .      33.734 

19 

Anon.  3^  34"  40" 

7.0 

3 

V-IX 

87  14  57.5 

60.3 

6f  .0 

6r.4 

62.7 

60.7 

60.60 

36.149 

.     .      35.447 

20 

Lacaille  1177      .      . 

7.5 

3 

V-IX 

it     ft       tt 

tt 

II 

It 

ti 

It 

It 

33.895 

.     .      33.193 

21 

Groombridge  745 

8.5 

3 

V,  VI,  VII 

343     4  58.0 

58.8 

62.7 

.      . 

62.8 

60  2 

60.55 

31.056 

.     .      30.318 

22 

Weisse  (2)  11 43  .     . 

•       • 

3 

III-VII 

23  49  56.7 

59.9 

62.1 

59-9 

62.5 

5')  9 

60.17 

30.591 

.      .      29.871 

23 

Anon.  4*»  11™  34* 

•       • 

3 

III-VII 

41  25     0.0 

3.2 

4.7 

4.7 

6.6 

4.0 

3.87 

35.322 

.      .      34.606 

24 

Lacaille  1451.     . 

6.0 

3 

III-VII 

83  15     0.1 

3.4 

4.9 

5.2 

6.0 

4.1 

3.95 

34.157 

33.448 

, 

25 

Anon.  4*»  34™  34"      . 

7.0 

3 

III-VII 

20  40    0.2 

3.2 

5.8 

3.8 

6.4 

3.8 

3.87 

26.959 

.      .      26.2381 

26 

Anon.  4*»  42™ 

•    . 

2 

III,  VII 

48  10    4.7 

6.8 

89 

8.8 

II. 2 

7.0 

8.05 

29.092 

28.377 

27 

Anon.  4^  52™  24" 

7.7 

3 

IV-VI 

358  40    4.2 

8.2 

II. 7 

9.5 

11.3 

7.2 

8.68 

32.426 

31.708 

28 

Anon.  4'*  59"  2*  .     . 

8.2 

3 

III-VII 

86  40     2.7 

5.8 

9.2 

9.2 

9.2 

7.0 

7.18 

28.349 

27.641 

29 

Lacaille  1754. 

6.5 

3 

III-VII 

96  25     2.8 

6.3 

9.1 

8.2 

9.9 

5.8 

7.02 

35.805 

.      .      35.099 

30 

Anon.  5*'  17°*  17" 

7.7 

2 

III,  VII 

20  59*59-1 

61. 2 

64.1 

64.1 

65.2 

61.9 

62.60 

35.542 

.      .      34.818 

31 

0.  Arg.  S.  4060   .     . 

6.5 

3 

III-VII 

84  20    3.5 

7.1 

9.8 

8.2 

10.2 

6.2 

7.50 

33.015 

32.307 

32 

Anon.  5*»  36"*  43* 

8.3 

2 

V-VII 

27  40     7-1 

II. 2 

12.8 

II. 0 

12.8 

II. 0 

10.98 

34-213 

.      .      33.496 

1 

33 

Anon.  5*>  50™  5'  . 

•       • 

3 

III-VII 

51  40     5-4 

8.4 

10.4 

10. 0 

11.7 

9.8 

9.28 

32.437 

.      .      31.723 

34 

Nadir 

•       • 

• 

■            • 

199  59  57.7 

62.7 

63.0 

65.4 

63.1 

63.0 

62. 4S 

30.643 

30.713 

•          • 

May  23 

35 

Anon.  I2*>  8™  44" 

7.0 

3 

IV-VI 

87  25     1.3 

59.3 

5.0 

3.9 

0.2 

3.3 

2.17 

30. 910 

30.695 

30.217 

36 

Radcliffe  2860     .     . 

7.2 

3 

IV-VI 

354  25     4.1 

2.0 

9.8 

5.4 

2.8 

7.2 

5.22 

30.886 

•           • 

30.185 

1 

37 

0.  Arg.  S.  12243  •     • 

•       • 

I 

V 

81  45     1.7 

1.8 

6.0 

4.9 

0.1 

4.9 

3.23 

36.191 

•           • 

35.496 

1 

38 

Anon.  12''  41™  21"    . 

•       ■ 

3 

III-VII 

85  45     1.2 

1.4 

6.8 

6.4 

1.8 

4.9 

3.92 

30.124 

.      .      29.434 

39 

0.  Arg.  S.  12567  .     . 

8.0 

I 

V 

80  20     X.4 

59.7 

5.7 

4.7 

59-7 

4.1 

2.55 

30.561 

•           • 

29.866 

1 
1 

40 

Anon.  13»»  3™  45'      . 

8.3 

3 

III-VII 

81   50     0. / 

58.9 

3.9 

3.9 

57  I 

2.9 

1.23 

30.048 

•           • 

29.357 

1 

41 

Anon.  I3*»  14"  27*    . 

9.0 

2 

III.  VII 

46     0     2.7 

2.1 

7.0 

6.0 

2.7 

5.1 

4.27 

31.406 

•              u 

30.708 

42 

Weisse  XIII,  626     . 

8.0 

3 

III-VII 

71     5     2.3 

2.2 

6.8 

6.8 

1.2 

6.2 

4.25 

30.345 

•            • 

29.652 

1 

43 

Anon.  13'*  46"»  io«    . 

8.0 

3 

III-VII 

97  14  55.7 

56.2 

61.7 

59.9 

54.2 

57.4 

57.52 

26.973 

•              • 

26.2S6 

44 

Anon.  13**  57"  21'    . 

8.0 

3 

III-VII 

92    0    0. 1 

0.2 

5-7 

4.1 

56.7 

1-3 

1.35 

26.583 

•              • 

25.894 

45 

Anon.  13''  58"  3!"    . 

9.0 

2 

VII.  IX 

92    0    0.1 

It 

•« 

11 

It 

II 

It 

35.320 

%              • 

34.645 

( 

46 

Anon.  I4*»  29™  56"    . 

8.8 

I 

V 

86  35     1.6 

2.2 

8.1 

8.8 

0.3 

4.9 

4.32 

32.511 

•            • 

31.816 

47 

Nadir 

•       • 

• 

■            » 

199  59  59.0 

60.1 

64.2 

65.4 

57.5 

63.0 

61.53 

30.596 

30.695 

•      • 

29 

48 

Anon.  I2*»  8™  54* 

7.0 

3 

III-VII 

87  24  60.0 

55.1 

59-0 

58.2 

57.8 

639 

59.00 

30.719 

30.664 

30.060 

49 

Anon.  I2*'  16™  31"    . 

5.5 

3 

V-IX 

32  20    4.3 

1.7 

3.2 

1.1 

5.2 

7.9 

3-90 

27333 

26.65^ 
27.137 

50 

Weisse  (2)  XII,  348. 

7.5 

3 

V-IX 

<i     tt       i( 

<« 

tt 

It 

It 

It 

ti 

27.811 

1 

51 

0.  Arg.  S.  12246  .     . 

7.7 

3 

III-VII 

81  44  60.4 

58.1 

61. 1 

57.2 

58.8 

64.1 

59.95 

31.867 

31.207 

52 

Anon.  12*»  41™  2i«    . 

8.0 

3 

Ilf-Vll 

S?  45     30 

58.9 

3.8 

1.5 

2.2 

6.4 

2.63 

29.994 

29.335  ' 

53 

Lacaille  5311.     .     . 

6.0 

3 

V-IX 

97  30     5-2 

3.9 

7.Q 

4.9 

5.8 

9.8 

6.25 

24.756 

24.109 

1 

54 

Anon.  I3*»  24*"  33*    . 

9.5 

2 

III, VII 

93  30     30 

2.1 

4.2 

2.3 

3.5 

8.3 

3.80 

30.031 

29.376. 

55 

B.  A.  C.  4560. 

7.7 

3 

V-IX 

7»     5     7.0 

5.3 

8.0 

6.0 

7-4 

13.0 

7. 78 

36.052 

35.393 

56 

Weisse  XIII.  731     . 

•       • 

3 

III-VII 

71  25     2.7 

1.7 

4.0 

2.4 

3.1 

9.4 

3.88 

35.219 

34.560 

57 

Anon.  13''  57™  23"    . 

8.0 

2 

VII,  IX 

,    92    0    2.7 

1.4 

4.8 

1.9 

2.1 

6.1 

3-17 

26.635 

25.991 

58 

Anon.  I3*»  58"*  31*    . 

Q.O 

I 

IX 

tt     tt       It 

ti 

ti 

II 

It 

II 

It 

35.596 

34.764 

59 

0.  Arg.  N.  14432.      . 

8.5 

I 

V 

7    0    2.0 

0.3 

4.8 

0.1 

2.2 

6.1 

2.58 

35.864 

35.200 

60 

Anon.  I4*»  29""  56*    . 

9.2 

I 

V 

86  35     3.1 

2.8 

6.2 

5.T 

2.8 

8.1 

4.68 

32.628 

31.964 

61 

Lacaille  6109.     . 

7.0 

2 

VII,  IX 

90  45     5.7 

4.3 

9.0 

4-2 

•6.1 

9.8 

6.52 

28.825 

•            • 

28.i8r 

62 

Nadir 

•     • 

• 

•              • 

.200    0    2.9 

0.3 

4.1 

2.0 

0.8 

8.9 

317 

30.616 

30.664 

a              « 

June  2 

'P 

Lacaille  6109.     . 

7.5 

3 

III-VII 

9045     2.9 

58.3 

4.7 

0.0 

0.2 

6.1 

2.03 

28.539 

30.696 

27.849 

64 

<^     Libiie 

>          « 

3 

III-VII 

78     5     6.1 

3.9 

7.8 

4.1 

5.8 

10.4 

6.35 

33.846 

•               • 

23.U3  , 

1 

^5 

Radcliffe  3487     .      . 

•          • 

2 

IV.  VI 

14  25     5.0 

3.1 

6.9 

2.9 

5.7 

8.9 

5.42 

25.613 

30.696 

24.913 

OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


»55 


• 

k. 

O 

a> 

Si 

E 

E 

o 

3 

e« 

Z 

m 

2 

3 
4 
5 


II 
12 

>3 

14 

I    17 

I    '8 
»9 

20 

I  >. 

I    22 

\    23 

24 

.    28 

!   29 

I   ^ 

I    33 

■   33 

34 

35 

I 

;  36 
37 

I   3^ 
I    39 

r 

41 

42 

43 

!   44 

•   4S 

I 

46 

!   48 
49 

.    53 

I    54 

55 

I   56 

57 
5S 

59 
I    60 

'    61 

I    62 

I    64 
'    65 


in. 


6  ,  30.210 

I'   :  : 


10    30.218 


30.220 


30.024 


29.826 


29.820 


29.824 


29.826 


THERM'S. 


At.    I    Ex. 


49-5     44.1 


48.8  ,  42.8 


48.5     37.0 


30.024     49.0     44.6 


48.8     42.4 


I 


30.020     47.8     40.9 
30.020     47.2     40.6 


30.012     46.5  I  39.4 


30.000     45-5      39-2 


70.2     63.2 


.   I  63.0 


70.0     62.0 


69.0  I  61.2 


68.0 


60.3 
60.2 


29.840 

66.2 

58.2 

30.200 

•              • 

71.0 

•           • 

1   .      . 

70.3 

30.198 

t  71.0 

70.2 

•  • 

30.196 
30. 192 

•  • 

•  • 

71.0 
70.0 

•  • 

.      . 
69.3 
66.2 

■           • 

30.180 

•            • 

69.5 

•           • 

65.0 

•           • 

•  • 

30.180 

•  • 

•  • 

69.0 

•  • 

•  ■ 

63.9 

•  • 

30.170 

68.0 

63.4 

•            • 

30.062 

•           • 

1  75.5 

•           • 

73.4 

.           * 

30.050 

75.0 

72.5 

53  «« 

c  c 

V  o 

3  U 


Apparent 
Zenith  Distance. 


-h 


—  I  56.0  I 

—  52.3  I 
+  2  14.2  ' 

-H       I7-I   I 

—  12.5 

—  52.2 

4-1  39-8 

—  12.6 

2  34.0 

3  7-2 

4  15.4 

—  3     7-2 
+       57.1 

—  2  41.6 

—  7.9 
+         9.7 

—  I  57-0 
2  50.7 
I  40.1 

—  10. o 
+        4.0 

—  2  24.3 

—  1  48.1 

+   I  57.9 


It 


S. 

N. 
S. 


I 

2 
2 


50.9 
53-5 
13.9 
39.8 
31.0 


N. 
S. 


I  12.3 

I  49>6 

54.0 

6.8 


—    2 


-f 


5.8 
52.2 

17-7 
4.2 

20.1 


—  22.2 
+       10.9 

I   56.4 
-H    2      8.7 

—  2   25.6 

56.9 

•  ■ 

1.9 
•+-  I  44.7 
+■    1    29.7 

-  37.8 
-f         20.8 

3    4.6 
-f       19-6 

-  2  49.0 


—  2  22.9 
+  2     5.6 

—  2  35.6     S. 
2  43.0  ,  N. 

—  I     1.6     S. 

+       57.0 

-»-  I     7.4 

—  I  38.8     s. 
4-  2  39.4     N. 


S. 

N. 
S. 


N. 
S. 


36  55     9-4 

3  50     4-2 

21  22  39.5 

63  13  15.9 
o  42     1.8 


28 
21 
66 

76 
o 

64 

7 

31 


10  58.9 

20  44.9 
41  21. I 
27.2 
31.6 


22 

57 


18 
38 
39 


55.2 
21.4 

>5.3 


S.     67  24  55.4 


21  43  10.2 
3  19  12.9 
64  52  22.8 
28  10  21.7 
28    9  52.1 

21  20  43.7 
23  26  46.5 

67  19  54.3 
o  57  32.2 

71  21  57.0 

.  o  40  50.3 
o  41  58.4 
o  46     2.8 


S.     18     2  22.2 

N.  10  15  1.8 
so  34  49.9 
N.  20  36  56.6 
S.  67  12  9.9 
S.     67  13  20.5 


25  35  0.6 
61  42  II. o 

65  45  21.7 

60  20  6.7 

61  50  21.4 

25  59  42.1 
51  5  15.2 
77  16  53.9 

72  2  10.0 

71  57  35.8 

66  34  7.4 

•     •    •    • 

67  24  57.1 
12  21  48.6 

12  21  33.6 
61  44  22.1 

65  45  23.5 
77  33  10.9 

73  30  23.5 
51  2  18.8 

51  22  41.0  I 

72  2  8.8 
71  57  27.6 

13  2  40.4 

66  34  3.1 


c 
o 

u 

n 


23.6 

3.4 
2   5.8 

31.8 

31.8 

23.2 

25.8 

2  21.5 

i.o 

2  54.9 

0.7 
0.7 
0.8 

•    • 

19.2 

10.7 

22.2 

22.2 

2  20.0 

2  20.1 

44.5 
4.0 

23.3 

*  57.3 
0.7 


2 
4 


31.9 

23.3 

17.4 

1.2 

1.0 


2   3.3 
8.0 

36.7 

•     • 

2  14.6 


27.0 

1  44.4 

2  4.7 
I  38.9 
I  45.3 

27.6 

1  10. 1 

4  5.7 

2  53.3 
2  52.6 

2  10.6 

•     • 

2  14.4 
12.3 
12.3 

1  44.3 

2  4.5 

4  9-5 

3  9-> 
I  10. 1 

1  II. o 

2  53.5 
2  52.8 

13.2 
2  10.7 


70  46  3.5    2  41.9 


70  46  9-4 

58  3  27.5 

5  32  15.1 


2  38.1 
I  29.2 

5.4 


Observed 
Declination. 


4- 


Reductton 
to  1877.0. 


ti 


17  JO  5.0 
35  34  22.5 

—  26  o  49.8 
4-  10  42  45.3 

10  43  14.9 

60  14  45.7 
4-  15  26  26,5 

—  28  28  37.0 
4-  37  56  5.6 

—  32  3'  >3." 

4-  38  12  47.8 
38  II  39-7 
38  7  35.2 

■     •     •     • 

20  50  57.4 

49  8  51.3 

59  28  50.9 

4-  59  30  57.6 

~  28  20  51.4 

—  28  22  1.8 

4-  75  49  32.7 

35  3  30.6 

+  17  30  36.0 

—  24  21  34.4 

4-  38  II  36.3 

10  42  8.0 
4-  60  14  47.0 

—  27  45  59.7 

—  37  32  49.6 
4-  37  56  6.2 

—  25  27  19.7 
4-  31  15  9-4 
4-  7  13  46.8 

•     •     •     • 

—  28  33  31.2 

4-  64  29  6.4 

—  22  50  16.6 

:!6  53  47.6 

21  28  6.8 

—  22  58  27.9 


12  53  29.1 
12  12  46  5 
38  27  20.8 

33  II  24.5 

33  6  49-3 

27  42  39-2 

•    •    •    • 

28  33  33.3 
26  31  37.9 
26  31  52.9 

22  52  27.6 

26  53  49.2 
38  43  41.6 

34  39  53.8 
12  9  50.1 

12  30  13.2 

33  I*  23.5 

33  6  41.6 

51  56  32.4 

27  42  35.0 

31  55  6.6 


31  55 
19  II 


8.7 
17.9 


4- 


4- 
4- 


4- 


> 

Vi 

O 


II 


9.6 

15.5 
3.2 

7.3 
7.2 

21.3 
8.3 
3-3 

14.5 
3.9 

13.7 
13.7 
13-5 

•    • 

10.7 

20.4 

23.5 

23.5 

4.6 

4.6 


—  27.1 

15.9 

—  9.8 

4-   3.1 

—  16.3 

7.2 

—  21.9 
4-   3.6 

5.3 
14.6 


4-  44  25  59-3  '  4- 


3.3 
21.2 

22.3 

21. 1 

21.4 

12.7 
19.0 

23.4 
22.4 
22.4 

20.6 

•      • 

22.5 

5.5 
5.6 

21.2 
22.4 
25.1 
23.9 
18.9 

19.0 
23.9 
22.8 

5.5 
21.0 

21.1 

•      » 

21.4 

18.6 

9.1 


Y. 
Y. 
Y. 
Y. 

Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y, 

Y. 
Y. 
Y. 
Y. 
Y. 


2.9  Y. 

II. 7  Y. 

4.7  .  Y. 

.  .  '  Y. 

22.4  I  Y. 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


Y. 
Y. 
Y. 
Y. 
Y. 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


REMARKS. 


156 


OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


DATE. 


1877. 
June  2 


25 


28 


29 


30 


July  12 


B 


I 

2 

3 
4 

5 

6 

7 

8 

9 
10 

II 
12 

13 
M 
«5 

16 

17 

18 

'9 

20 

21 
22 

23 
24 
25 

26 
27 
28 

29 
30 

31 
32 

33 
34 

35 

36 

37 
38 

39 
40 

41 
42 
43 
44 
45 

46 

47 

48 

49 
50 

51 

52 

53 
54 

55  . 

56 

57 
58 

59 
60 

6[ 
62 
63 
64 
65 


OBJECT. 


4U  Librae  .... 
O.  Arg.S,  15615  . 
Nadir  .... 
Lacaille  5872.  . 
B.  A.C.4769.     . 

Lacaille  5988 
n-i  Bootis. 
ir3  Bootis.      .      .      . 

B.  A.  C.  4912.     . 

Anon.  14*»  54"'  31' 


Anon.  15^  5™  5» 
Lupi    . 
Lacaille  6410. 
Lacaille  6495. 
Scorpii 


31 

7r« 


Nadir  . 

Weissc(2)XVI, 
B.  A.  C.  5008  . 
Lalande  30745 
Ophiuchi  . 


787 


7r2 


Bootis. 

Bootis. 

B.  A.  C.4gi2  . 

Weisse  (2)  1154 

O.  Arg.  S.  14490 

Radcliffe  3387 

Lalande  28740 

Scorpii 

Nadir  . 

O  Arg.  S.  1 562 1 


Anon.  i6*>  30™  49* 
O.  Arg.S.  15790  • 
O.  Arg.  S.  16090  . 
Anon.  i6*»  56™  33" 
Anon.  17'*    9'°  19* 

Anon.  17'*  9™  2f 
Lacaille  5963 
Bootis       .      .     . 
Bootis 
Lacaille  6109 


Anon.  14^'  43™  i6» 
V'    Bootis. 

B.A.C.  5006. 
Anon,  is"*  17™  4* 
Anon.  IS**  18™  i" 

Lalande  28740     . 
3     Draconis  . 

Nadir  .... 
Anon.  i6*»  17™  50" 
O.  Arg.  S.  1 561 5  . 

Radcliffe  3588  . 
B.A.C.  5718.  . 
Radcliffe  3588  . 
O.  Arg.  S.  16100  . 
Anon,  ib^  56™  4i« 

B.A.C.  5818.      . 
Anon.  17''  20™  !• 
O.  Arg.  S.  16958  . 
O.  Arg.  N.  1 74 1 9 
Anon.  17**  45™  5« 

Anon.  17''  46™  38* 

*  Nadir  .... 

f^   Lupi    .... 

Radcliffe  3387     . 

Lalande  28740    . 


3 

*c 

bo 


6.0 

8.5 


5.5 


7.0 


I 


5.5 
3.2 


9.2 
5.0 

7.5 
7.0 

4.5 


7.0 


8.5 


7.5 
5.0 


8.2 

9.0 
8.0 

•    • 
8.0 


7.0 

7.5 

5.0 

6.5 
9.0 

8.5 

7.2 
6.5 


9.0 


7.5 
8.5 
5.3 

8.0 

8.5 

7.5 

8.2 

8.3 


5.0 

•       • 

7.0 


bo 

O  TS 

O  2 
2 


2 

3 

3 
3 

2 
2 

2 

3 
2 

3 
3 
3 
3 
3 


3 
3 
3 
3 

I 
I 

3 

2 

3 

3 
3 
3 


3 

2 

3 

3 

2 

I 

3 
2 

3 
3 

2 

3 

3 

2 

3 

3 
3 

• 

2 
I 

3 
3 
3 
3 
3 

3 
3 
3 

3 

1 


3 
3 
3 


Transit 
Wires. 


VII,  IX 
III-VII 

ui-vii 

III-VII 

III,  VII 
I.  IX 
V.VII 
III-VII 
VII.  IX 

III-VII 
III-VII 
HI-VII 
III-VII 
III-VII 


III-VII 

III-VII 

III-VII 

V-IX 

IX 

VIII 

III-VII 

III,  VII 

III-VII 

III-VII 
IV- VI 
V-IX 

iv-vi 

III-VII 

VII,  IX 

V-IX 

V-IX 

III-VII 

V 
III-VII 

I,  IX 
III-VII 
III-VII 

VII,  IX 

III-VII 

III-VII 

III.V 

V-IX 

IV-VI 
III-VII 

I,  ix" 

V 

V-IX 
III-VII 

IV- VI 
III-VII 
III-VII 

III-VII 
V-IX 

III-VII 
IV-VI 

III-VII 

V-IX 

iii-vii 

III-VII 
IV-VI 


MICROSCOPES. 


MICROMETER. 


A. 


88  15 
82  o 
200  o 
91  30 
52  30 


II 


5.2 

3.1 
2.9 

2.5 

5.1 


90  15  5.2 
41  54  58.7 


•t 


(f 


92  30  3.2 

15  o  7.1 

84  o  5.1 

95  15  1.7 

96  30  6.0 

89  o  0.0 

83  50  2.3 

200  o  4.3 

20  35  3.3 

85  '5  6.7 
20  45  5.4 

84  19  .'^4.2 

41  55  0.8 


«(  « 


i( 


92  30  2.2 
15  o  3.6 
88  50  2.1 


14  30 
352  45 

83  50 
199  5Q 

81  59 


2.1 

7.9 

0.8 

57. ft 
58.1 


87  30  3-8 


t( 


87  59 
79  10 
94  15 


i( 


97  10 

41  55 
II   it 


58.1 
5.2 
3-0 

(I 

4.8 

3.2 

II 


90.45  3.2 


II 


II 


31  25 

84  35 

99  55 

«<  11 


II 

5.8 

1.7 

5.1 
ti 


352  45  7.1 

83  45  1.5 

200  o  5.9 

82  o  2.3 


II 


II 


9  44  58.8 
90  50  2. I 

9  45  6.0 
88  o  7.0 
79  10  1.5 


89  5 
56  40 
77  o 
350  25 
93  25 


200    o 

95   15 
14  25 

352  45 


2.7 

• 

3-7 
1.4 
1.2 


0.6 
4.0 
2.8 
6.4 


B. 


2.7 
3.8 
1.2 
55. 8 
1.4 

3.2 

57.1 
II 

0.2 
4.3 

1.9 

58.2 

2.7 
56.6 

58.1 

58.1 

59.2 

2.7 
2.4 

50.7 

0.4 
II 

0.1 
3.2 
i.o 

3.8 

8.8 

0.0 

57.2 

56.8 

3.1 

II 

59-7 
6.8 

2.8 


4.6 

3.9 
II 

2.2 


4.2 
1 .2 

5.9 
ti 


7.2 
0.2 
4.1 

1. 1 

II 

58.0 
0.4 

5.8 
4.8 
0.8 

1.4 

8.2 

1   2 

590 

59-4 


56.2 

58,7 

59- 1 

1.3 


C, 


6.2 

3.9 

4.9 
1.2 

5.8 

5  8 

59-7 
II 

2.9 
B.9 

5.9 
3.2 

7.7 
0.5 
1.7 

3.9 

4  9 
8.6 

7.8 
56.0 

4.3 
II 

5.0 
8.0 

4.9 

7.2 
14.7 

3.9 
62.0 

60.8 

6.3 
II 

62.9 
10.7 

7.9 


9.5 

7.1 
II 

5.6 


8.0 

6.1 

10.0 
II 


13.2  j 

5.0 

8.2 

4.6 
II 

62.6 

5.7 
8.9 

7.2 

3.9 

3.2 
12.5 

5.5 
6.0 

2.8 


0.9 

5.2  I 

5.7  I 
10.9  I 


D. 


J.5 
X.5 
1.5 
57.0 
1.6 


2.4 

53-1 
•I 

0.8 
0.2 

3.4 

58.8 

4.0 

57.3 
57.1 

0.0 

59.0 
6.0 
1.8 

50.0 

1.9 

II 

4.6 
6.0 

3.9 

6.0 
II. 8 

2.8 
61.0 
58.0 

5.9 

II 

61.8 
6.9 

5.9 
II 

4.0 

3.8 
II 

2.2 


4.9 

3-0 

6.8 
II 


8.0 
2.0 
6.9 

0.2 

II 

58.0 
0.9 
5.0 
3.8 
0.8 

0.1 

7.8 
0.5 

59-5 
59-0 

II 


E. 


F. 


3.8 
1. 1 

1.3 
0.5 
6.2 

5.8 

61.5 
II 

3.1 

8.5 

5.4 
2.3 

6.5 
0.2 

2.0 


(( 

9. 

3 

7. 

5 

7. 

7 

6. 

4 

II. 8 


10.2 

65.1 
It 

7.3 
II. 9 


10.2 

7.0 

II. o 

5.6 
6.5 


Mean.  lObserv'd.  Nadir  cor.  Corr'd, 


4.78 
3.48 
325 
0.57 
5.32 

5.43 

59.20 
«i 

2.92 
6.82 


5.32 
1.87 
6.32 
0.03 
1.28 


! 


2.7 
6.0 
9.1 

8.9  II. 2 

54.2  59-> 

1.6  5.3 
II  II 

59.8  4.2 

4.7  7.3 

1.2  5.9 

2.8  6.2 

8.3  12.3 
0.0  4.0 

56.3  62.9 

55.3  1  59.4 


n.2  '    3.37 

8.1       3.42 

1 1. 8       7.48 


3.3 


II 


5.8 


<i 


57.8  '  62.0 


6.3  ' 
3.7 


8.9 
6.3 


II 


5.7 

6.1 

II 

3.8 

II 

8.2 

3.7 
7.8 


9-7 

1.8 
6.1 

2.8 

i< 

(•0.4 
2.0 

8.5 
7.8 

3.1 

2.2 

13.6 
6.0 
3.6 

1.5 
i( 


9.3 

9.9 
II 

7.1 


II 


10.4 

6.0 

10.2 
II 


II. 8 

6.0 

II. o 

5.9 


6.25 
54.03 

2.38 
II 

2.65 

5.47 
3.X7 

4.68 

10.63 

1.92 

59-53 
58.07 

4.70 
II 

0.38 

7.47 
4.93 


6.32 

5.67 
II 

4.02 

(I 

6.92 

3.65 

7.63 
II 


9-50 

2.75 
703 
2.82 


61.4  '  5987 
3.2        2. 38 

10.6  ;   7.47 


57.1 

59.2 

3.1 

2.4 

0.0 

3.2 

5.6 

6  2 

M.T 

8.2 

8.0 
17.0 

q.8 
7.7 
5.1 

II 

6.2 
6.2 
5.6 

8.5 


6.95 
3.05 

2.93 
11.52 

4.45 
2.87 

1.50 

II 

0.03 
3.27 

2.73 
6.48 


r. 
32.866 

25 
30 

27 

29 


28 

27 
27 
3i 
31 

28 
29 
32 
30 
31 

30 

32 
26 

32 
30 

27 
27 
32 
32 
35 

35 
35 
31 
30 
31 

26 

28 

25 
30 
30 

31 
31 
27 

27 

28 

24 
25 

29 
32 
34 

35 
31 
30 
27 

25 

25 

33 
26 

34 
30 

32 
28 

29 
26 

28 

37 
30 
29 
25 
35 


649 
649 

899 
808 


210 

487 
418 

775 
774 

691 

653 
236 

502 
517 

607 

635 
893 

506 
351 

676 
632 
023 
068 

171 

438 

444 
668 

527 
921 

5S1 
961 

973 

785 
597 

952 
987 
766 

703 
529 

273 
387 
044 
546 

333 

343 
313 

738 

133 
718 

788 
125 
062 
820 

397 

302 
192 

937 
280 

609 

112 

515 
764 

918 
335 


30.696 

•  • 

30.696 
30.648 


r. 
32.I9S 

24 -957 

27.257 
29.159 

27.553 
26.824 

26.768 

;  3«.i33 
I  31.096 

I  28.048 
'  29.012 

3-' -595 
29.860 

30.873 


31 -979 
26.250 

31.850! 

30.648      29.713 


30.691 


30.691 
30.662 


30.662 
30.662 
30.664 


30.664 
30.617 

30,617 


26.970  ; 

26.933 

3»-338 

i  3'. 363 
34.486 

!  34.738 

34.751 

30.987 

.      .1 
31.231 

25.895 
28.287 

25.2941 
30.102  ' 

29.916 

31.261 

31.333 
27.0S9 

27.038 

I  27.873 

23.631 
24.720 

28.387 
I  3t.8S9 

:  33.6S7 

'  34.674 
30.655 

I 
26.493 
25-056 


25.102 

32.469 . 

25.395  i 
34.i6i 

29.737 

31.644  I 

27.527  I 
20.276 

25. 60S 

27.952 

36.462  I 

29.157  i 
25.292 
34.711  » 

I 
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B 

o 

& 


m. 


30.058 
29.950 


29.952 


29.964     78.2 


THERM'S. 


At. 


74.5 


78.0 


78.2 


29.976  I  78.0 


29.960     78.0 


I 


»9-97a  I  77.0 

29.980  I  77-0 

i 
30.o6^»  I  71.8 


30.080  j  70.5 


30.072 
30.074 


70.0 


70.0 


30.080 


30.080 


30.076 


69.5 


69.0 


75.0 


30.076 


75.0 


30.084 


30.090 


30.098     73.5 


74.0 


73.8 


30.100 
S9.964 


99.964 


73.a 
78.0 


78.0 


99.970     78.0 


30.080 


3o*o6o 


79.0 


78.8 


Ex. 


70.0 


80.2 


79.0 


750 


72.8 
72.4 

65.3 
65.1 


64.2 


64.0 


63.3 


63.1 


62.8 


70.6 


69.2 


68.4 


68.8 


69.0 
76.9 


76.3 


75.8 


75.3 


7S.8 


7«.5 


77.0 


71.0 


C  C 

«>  o 

s  o 


Apparent 
Zenith  Distance. 


n 


-  I     8.6 
+  2  38.1 

•  • 

I  26.0 
26.3 


I  16.7 

I  39.5 

-H    I  41.3 

-  35.5 

77.5      -  34.3 


2 
2 


28.5 
28.8 

30.9 


-        38.6 


+    2 


+    2 


8.6 

53.7 

27.5 
3.2 

2.6 

39.5 
41.8 

31.2 

32.8 

6.6 


3  19.6 

2  45.5 

+       5^.6 

-  59.2 

1  55.6 

2  26.5 
20.5 

•  a 

-       I       50.0 

+   2   34.9 

+  2  33.5 

-  I    17.4 
+  2  24.3 

-  2   10.4 
+  8.2 

-  "SJ.S 

+    I    17.5 
22.7 

a  17.7 
+  I    4.2 

-  3  22.5 

+       «6.4 

+  a  27.5 
—  9  97.6 


S. 

N. 


-h  I     I.I 

-H  31.0 

—  50.0 

+  4.4 

-  27.4 


—  I     2.0 

-4-  I   57.5 

-  58.0 
-h  9.0 


I  35. c 

I    36.1 

41.9  I  s. 
42.7  I  N. 
20.6     S. 


S. 


»» 


68  13  56.2 

62  2  41.5 

•  •  •  • 

71  31  26.5 
32  30  31.7 

70  16  22.2 
21  56  38. 7 
21   56  40.5 

72  29  27.4 
5     027.5 

64     I     6.5 

75  15  32.8 

76  29  16.3 

69  o    4.4 

63  49  33.9 


o  34  1.4 

65  17  5.0 

o  44  8.3 

64  20  3.0 

21   56  37.4 

21   5<^>  38.5 
72  29  20.7 

5     o  37-3 
68  47  42.0 


N.  5  32  23.8 
N.  27  17  18.2 
S.     63  49  31.0 

•  •  •  * 

61   59  19.5 

67  32  13.3 

67  30  58.4 

68  2  27.8 

59  'o  4.3 
74  15     7.6 

74  14  25.5 

77  9  24.5 
21   56  36.9 

21  56  38.5 

70  46  10.6 

70  48  23.6 
II  27  52.4 
64  35  54.2 

75  54     8.4 
S.     75  53  12. I 

N.     27    17    17.0 

S.     63  44  42.2 


62 
62 


1  52.8 

2  37.8 


N.  10  12  26.6 
S.  70  48  45.0 
N.    10  12  28.2 

S.    67  57.56.5 

59  >o  II -3 

69    4  II. 4 

36  41  29.0 

S.     57    o  27.1 

N.    29  32  39.5 

S.     73  26     5.7 

73  21  39.0 

•     .     .     . 

S.     75  15  29.7 

N.     5  32  29.7 

N.    97  17  21. I 


c 
o 

o 


3 

4 


1 

3 
3 


2 
I 


n 


22.8 
22.8 

2    57.3 

50 

2    25.0 

5.5 

29- 3 
I   54.9 

•  • 

1  46.4 

2  16.6 
2  16.4 

2  2Q.  I 
1    35.0 

3  18.9 


18.8 

O.T 

22.6 

22.6 

390 

39-4 
II. 4 

57.5 

39-4 
39.3 

29.0 
53.6 


I  45.5 
I  45.6 


10. 1 
40.0 

9.9 
15.4 
32.2 


2  23.3 
41.2 

I    24.9 

3«.3 

3  3.5 

3     2.7 


2  18.7 

1  45.2 

•  • 

2  42.2 
35.0 

2  31.6 
22.2 
22.2 

2  52.3 

4.8 

1  52.6 

3  26.1 

3  45.2  ' 

2  22. 9  I 
I  52.1 


0.5 
2    0.1 

0.7 
1  55.2 


I 


I 


Observed 
Dccliiiatiun. 


I  Reduction 
to  1877.0. 


+ 


+ 


-h 


o    /       "    i 

—  29  22  36.1  '  + 
23  10  47.9  ^ 

•      •      •      • 

—  32  40  29.9 
+   6  22  32. I  1 


—  31  25  15.0 
-h  16  56  37.9 
+  i6  56  36.1 

-  33  38  40.9 
+  43  54  1 1. 1 


I 


25  9  20.3 

36  25  20.1 

37  39  22.7 
30  8  48.5 
24  57  47.2 


-f  38  19  36.9  ' 

—  26  25  26.3  j 
-h  38  9  29.8  I 

-  25  28  19.4  I 


16  56  38.6 
16  56  37.5  ' 
33  38  39-2 
43  54  21.1  , 
29  56  28.8 


+  44  26  8.1  ' 

-h  66  II  26.3  I 

-  24  57  47.1  I 

•  •  •     •   I 

23  7  27.1  I 

28  40  SI.  I  ' 

28  39  36.0  : 

29  II  9.1 
20  18  0.5  ' 
35  24  47.7  ' 


35  24  5.5 
38  19  45.8 
16  56  39.3 

16  56  37.7 
31  55  10.8 


31 
27 
25 
37 
37 


57  24.2 

25  35.0 

44  12.9  , 

4  90 

3  13-6 


I  4-  66  II  24.8 
I  -  24  52  57. Q 


23 

-  23 

+  49 

-  31 
+  49 

-  29 
20 


9  59.5  , 
10  44.6  I 

6  15.5  I 

57  46.2  ; 

6  16.9 

6  33.1  I 
18  4.7  ' 


-  30  12  55.9  ] 
2  II  28.6  , 
18 
68 

34 


8  13.2 
26  49.6 

35  30.4 


34 


2.9 


I 


•    •         •    •  •    • 

3  28.0  —  36  25  18.9 

5.4  -f  44  26  13.9 

28.8  +  66  II  28.7 

I 


+ 


18.6 
15.3 

•    • 

25.1 
12.2 

23.2 

9.3 

9-3 
23.1 

3.2 

20.3 
22.3 
21.9 
19.9 
18.2 


5.8 

15.0 

6.1 

J3.4 

8.8 

8.8 

23.1 

2.5 
21.0 

3.1 
0.7 

18.2 

•  • 

15.8 

15.9 
15.8 

14.7 
12.7 

13.5 

13.4 
25.2 

8.7 

8.7 

22.9 

22.8 
6.0 
20.3 
22.5 
22.5 

0.5 
18.1 

•  « 

15.8 
15.8 

36 

14.5 

3.4 

M  7 
12.6 

13.0 

8.3 
10. o 

3.8 
9.9 

9.8 

•  • 

23.1 

0.7 
1.9 
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•0 

of  mic. 
idings. 

MICROSCOPES. 

MICROMEIER. 

DATE. 

0) 

Xi 
a 

OBJECT. 

9 
c 

Transit 
Wires. 

i 

B 

3 

1" 

A. 

B. 

C. 

D, 

E. 

F. 

Mean. 

Observ'd. 

Nadir  cor.  Corr'd.j 

1 

1877. 

0         f            II 

II 

n 

•» 

II 

II 

II 

r. 

r. 

r. 

July  12 

I 

Weisse  (2)  11 80  . 

.    7.5 

3 

III-VII 

IS  50   5.2 

0.9 

8.9 

2.6 

5.1 

8.2 

5.15 

25.987 

30.617     25.361 

2 

O.Arg.N.  15872 

.   8.3 

2 

IV,  VI 

349  20   6.5 

2.3 

I3v0 

6.7 

8.8 

9-3 

7.77 

29.286 

.     .        28.644 

3 

O.Arg.N.  15882 

.   8.5 

2 

IV.  VII 

349  20    6.5 

II 

II 

II 

11 

11 

II 

30.626 

.      .        29.984 

4 

Anon,  lb**  12"  la 

(■  .    9.3 

3 

III-VII 

21    40     0.0 

55.6 

1.6 

56.1 

1.2 

4.2 

59.78 

25.282 

.     .        24.658: 

5 

Anon.  i6*»  13™  i^ 

■    .      9-0 

2 

VII,  IX 

t(       It             (t 

II 

m 

II 

II 

II 

II 

II 

30.286 

.     .        29.645 

6 

Anon.  i6*»  30"  52 

• 

•            •       ■ 

3 

III-VII 

87  30  3.4 

59.1 

3.9 

0.9 

1.8 

5.t 

2.37 

31.502 

30.890 

7 

B.  A.C.5562 

.      7.5 

I 

V 

87  30    3-4 

II 

II 

11 

II 

II 

«4 

24.324 

23.707 

8 

Anon.  16^  44"  41 

■    .      9.2 

3 

III-VII 

80    0    0.8 

59.1 

3.7 

0.1 

1.3 

4.6 

1.60 

3».643 

.      .        31.030, 

9 
10 

a'   Herculis  ,      . 

3 
3 

III-VII 

44  20    5.0 
56  40    2.5 

3.» 

56.7 

7.5 
2.3 

3.5 
59-9 

4.9 
0.7 

7.9 

5.6 

5.32 
1.28 

28.143 
27.988 

27.C7fl 

Anon.  17**  20™  I" 

»           •            •       • 

■              m       • 

V-IX 

27.371 

« 

II 

0.  Arg.  S.  16958  . 

.   .    7.5 

3 

III-VII 

76  59  58.9 

56.1 

61.9 

57.5 

57.6 

62.0 

59.00 

29.868 

1 
.        .           29.254 

12 

O.Arg.N.  17419 

.   .    8.5 

3 

IV-VI 

350  25     2.3 

58.0 

8.2 

2.0 

2.2 

5.1 

2.97 

26.451 

.        .            25.826 

13 

B.  A.  C.  6038  .     . 

.       .    • 

I 

I 

93  40    3-7 

2.8 

7.1 

5.8 

3.4 

7.5 

5.05 

26.100 

.        .        '    25.517 

14 

Anon.  17^  45"  17 

2 

IV,  V 

((     i(      (i 

II 

II 

ti 

i» 

II 

11 

29.460 

.        .        .    28.844 

«5 

B.  A.  C,  6045  .     . 

1      .       .    • 

2 

V,VII 

«t             4t               •• 

II 

II 

11 

II 

II 

II 

27.691 

27.069; 

1 

16 

Lalande  33592 

.       8.0 

3 

III-VII 

20      20          4.8 

2.3 

8.7 

4.8 

5.7 

8.1 

5.73 

31.526 

.        .           30.901 

17 

Nadir  .     .     .     , 

1            •              •        • 

• 

•            ■ 

200          0           I.I 

58.8 

4.5 

0.5 

0.6 

5.8 

1.88 

30.529 

30.617    i          .        . 

13 

18 

Radcliflfe  3387     . 

•              •        • 

2 

VII,  [X 

15      25           2.5 

58.8 

4.8 

59-2 

3.4 

6.9 

2.60 

25.784 

30.462        25.292 

19 
20 

fc     LibrsB .      .      .      . 

3 
3 

V-IX 

78       10          2.5 
6145           1.7 

58.9 
57.1 

5.1 

2.8 

1 .2 

4.2 

7. 1 

3.17 
1. 15 

32.283 
31.792 

.        .           31.828: 

Anon.  15*"  42™  47 

•  .'    8.3 

III-VII 

58.0 

l.I 

#  • 
6.2 

.        .           31.331 

21 

B.  A.  C.  5296 

.    7.0 

3 

III-VII 

88  35     2.4 

58.5 

2.8 

59.1 

0,6 

5.7 

1.52 

29.859 

.        .           29.402 

22 

B.  A.C.  5357 

1            •              ■        « 

3 

V-IX 

98  35     0.5 

56.8 

1.2 

57.4 

0.2 

3.5 

59.93 

25.436 

.        .           24.991 

23 

Anon.  i6">  13"  i^ 

1-  .    8.5 

3 

III-VII 

21  40    4.3 

0.8 

7.2 

2.3 

6.2 

9.2 

5.00 

30.271 

.        .           29.802 

24 

Weisse  (2)  616    , 

•              «        • 

3 

III-VII 

20  40    0.0 

55.0 

1.9 

5J.0 

I.I 

3.1 

59-52 

26.435 

.        .           25.965 

25 

Lacaille  6894 

1            •              •        • 

3 

III-VII 

94  30    0.0 

57.2 

3.1 

59.* 

59.6 

4.0 

0.50 

29.901 

.        .       ,    29.446 

26 

B.A.  C.  5572 

•              ■        • 

I 

IX 

89  10    2.2 

59.1 

3-5 

59.8 

0.7 

4.9 

1.70 

32.752 

32.318! 

27 

B.  A.C.  721    .     , 

8,0 

3 

V-IX 

9055     5.1 

0.9 

6.2 

I.I 

3.0 

7.2 

3.92 

29.091 

28.6421 

28 

a'   Herculis  . 

3 
3 

III-VII 

44  20     1.8 
77     0     I.O 

57.2 

3.7 
4.8 

58.3 
0.0 

1.2 

4.9 
4.3 

1. 18 

27.875 
29.804 

■    27.4X1 

29 

0.  Arg.  S.  16958. 

*       7.5 

V-IX 

57.6 

1.2 

1.48 

.        .           29.349 

30 

Lalande  32322    , 

8.0 

3 

III-VII 

21  35    0.5 

57.0 

3.1 

59-5 

0.7 

4.7 

0.92 

26.944 

26.475 

31 

Weisse  (2)  1394  , 

.      8.0 

2 

I,  IX 

22  45     1.6 

58.6 

4.2 

58.9 

2.2 

5-2 

1.78 

32.234 

31.736 

32 

Weisse  (2)  1398  . 

.      8.3 

3 

III-VII 

ti     i<      t« 

II 

II 

»* 

II 

.» 

II 

36.313 

i        '.           35.844I 

33 

B.  A.  C.  6070 .     . 

1          •           •      • 

3 

III-VII 

95  39  58.5 

56.4 

62  5 

58.0 

58.8 

60.3 

59.08 

28.926 

.        .           28.471 

34 

Lalande  33592    . 

•           •      • 

3 

III-VII 

20  20    2.7 

58.9 

6.0 

1.4 

2.8 

4-7 

2.75 

31.335 

.        .           3O.S65 

35 

Nadir  .     .     . 

»          •           •      • 

• 

•            • 

200    0    4.0 

0.8 

6.2 

5.2 

2.3 

8.6 

4.52 

30.458 

30.462              .        . 

14 

36 
37 

K     LibrsB 

3 
•    3 

III-VII 

78  10    0.5 
15  50    4.6 

56.3 
0.8 

3.0 
6.8 

0.2 

0.8 

4.9 
8.1 

0.95 
4.32 

32.187 

25.853 

30.561        31.629 
.        .        i    25.272 

Weisse  (2)  1180 

1          •            ■       •  • 

V-IX 

1.8 

3^8 

38 

0.  Arg.  S.  15194 

.      7.5 

3 

III-VII 

82  45     3.2 

59.2 

4.8 

2.6 

2.7 

7.2 

3.28 

30.302 

29.745 

39 

B.  A.C. 541 1  . 

.     .      5.5 

3 

III-VII 

22    10      3.1 

59.1 

5.8 

1.2 

3.3 

7.2 

3.28 

32.549 

.        .        1    31.982 

40 

0,  Arg.  S.  15621  . 

.     .      8.0 

3 

III-VII 

82      0      5.8 

1.2 

5.9 

3.3 

4.7 

9.0 

4.98 

31.919 

.        .            31.362 

t 

4» 

Anon.  16"^  35™  15 

•    .      9.5 

3 

V-IX 

89     0      1.9 

O.I 

4.9 

0.9 

1.8 

7.« 

2.78 

28.888 

.        .        j    28.339 

42 

Anon,  i6*»  50"  21 

■    .     9.0 

3 

V-IX 

88  55     5.4 

3.9 

7.4 

4.3 

5.1 

10. 1 

6.03 

35.028 

34.479! 

43 

28  Ophiuchi . 

.     6,5 

I 

V 

84  19  57.8 

54.8 

61.0 

56.1 

58.7 

61.3 

58.28 

24.390 

.        .            23.829 

44 

31  Ophiuchi . 

.      7.0 

3 

V-IX 

t(      It       <« 

II 

II 

II 

II 

II 

II 

30.452 

.        .        '    29.901 

45 

B.  A.C,  5818 

.      7.0 

3 

III-VII 

89     5     3.6 

0.4 

5-7 

2.3 

3.0 

5.9 

3.48 

32.322 

31.767 

46 

Anon.  17^  16"  5c 

)■    .      .   . 

3 

III-VII 

23  34  60.2 

56.1 

61.8 

56.8 

60.1 

63.4 

59.73 

32.205 

31.637 

47 

B,  A.  C.  5960.     . 

2 

III,V 

91     0    0.9 

57.3 

2.8 

58.4 

59.3 

3.0 

0.28 

32.639 

32.083 

48 

Anon.  17^  32"  i( 

)•    .      .   . 

2 

VII.  IX 

11     It       If 

11 

II 

II 

II 

II 

II 

26.274 

.        .        .    25.733I 

49 

B.  A.  C.  6038 

I 

I 

93  40    4.3 

2.8 

6.6 

4.2 

4.6 

8.0 

5.08 

26.009 

25.482 

50 

Anon.  I7'>  45"  15 

■    . 

2 

III.V 

II     II       II 

II 

II 

ii 

II 

n 

II 

29.335 

28.779 

51 

B.  A.  C.  6045 

3 

V-IX 

II     II       II 

II 

II 

II 

II 

II 

II 

27.591 

.        .        i    27.0441 

52 

0,  Arg.  S.  17817 

9.0 

3 

III-VII 

79  55     2.8 

I.I 

6.1 

3-2 

4.1 

7.1 

4.07 

34.441 

33.884 

53 

Nadir  .     ,     .     . 

• 

•              • 

200    0    0.0 

54.8 

1.2 

59- 1 

58.7 

4.0 

59.63 

30.401 

30.561    '          .        . 

30 

54 

a    Coronas  Borealis 

2 

VII.  IX 

24  44  56.1 

48. 3 

56.1 

48.9 

54.2 

57.6 

53.53 

33.616 

30.678 

32.916 

55 

a    Coronas  Borealis 

I 

V 

II     II       II 

II 

II 

II 

II 

II 

II 

33.723 

•        . 

33.045 

56 

Nadir  .     .     .      , 

•            •      • 

• 

•                  0 

199  59  60.0 

51.3 

59.5 

53.1 

57-7 

64.1 

57.62 

30.454 

30.678               .         , 

31 

57 

0    Coronas  Borealis 

2 

I.  IX 

24  45     3.8 

56.8 

3.1 

58.8 

1.6 

6.0 

1.68 

33.897 

30.655 

33.209 

58 

a    Coronas  Borealis 

3 

III-VII 

II     II       11 

II 

II 

II 

II 

II 

II 

33.992 

.        . 

33.331 

59 

f)    Ophiuchi  (fst  *) , 

1          ■            ■      • 

2 

IV.  VI 

?2      5      3.0 

56.4 

3.5 

58.1 

1.6 

5.1 

1.28 

36.568 

.        . 

35.915 

60 

p    Ophiuchi  (2d  *)  , 

2 

V.IX 

II      II         II 

II 

II 

II 

II 

II 

II 

36.734 

.        . 

36.093 

61 

Lacaille  6999 

.      7.0 

3 

III-VII 

96    10      3.1 

58.4 

4.9 

58.1 

2.9 

5.9 

2.22 

34  078 

.        • 

33.430 

62 

B.  A.  C.  5700  (is 

it  *)     9.0 

3 

V-IX 

78    15      3.2 

58.8 

5.1 

59-8 

3.4 

7.2 

2.92 

34.585 

.            a 

33.937 

63 

0.  Arg.  S.  16420 

.      7.5 

3 

III-VII 

82   25      2.0 

57.9 

4.3 

59.8 

2.2 

6.9 

2.18 

31.297 

•            . 

30.647 

64 

Anon.  I7*»  16™  5c 

f    .     9.0 

3 

V-IX 

23  35     3.7 

58.9 

4.9 

59-9 

4.8 

8.0 

3.37 

32 . 632 

,            . 

31.962 

65 

B.  A.  C.  5960 

.      7.0 

3 

III-VII 

90  59  60.2 

55.8 

61.9 

56.7 

59-7 

63.2 

59. 5S 

32  630 

30.655 

31.981 

OBSERVATIONS  WITH  THE  MURAL  CIRCLE, 
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I 


E 

o 

ha 


THERM'S. 


At.  I  Ex. 


in. 

•          • 

• 

•                        • 

0 

•  • 

30.082 

•  • 

•  • 

•  • 

78.0 

•  • 

•  • 

72.0 

•                       • 

1      .            . 

•          • 

1 

•                        • 

70.8 

30.086 

•  • 

•  « 

•                        • 

77.5 

1      .           . 

70.4 

30.080 

.            a 

76.0 

.              a 

69.4 

•                        • 

*            . 
30.076 

76.0 

•                       • 

68.8 

30.070 

75.5 

68.0 

1 

•            • 
30.008^ 

.            a 

78.5 

•           ■ 

73.3 

■            . 
30.106 

78.0 

a           a 
73.0 

30.3tlO 

•          • 

•  • 

78.0 

•  • 

•                        • 

72.0 

•            • 

•  • 

•  • 

• 

71.7 

•  • 

30.S02 

•  • 

• 

•  • 

77.0 

•  • 

•  • 

•  • 

71.0 

•  • 

•  • 

30.900 

•  • 

•  • 

•  • 

76.0 

•  • 

69.6 

30.050 

•                        • 

78.0 

75.0 

•  ■ 

90.050 

•  m 

•  • 

77.8 

•  • 

74. a 

m            m 

30.060 

77. a 

73.2 

3oio56 

1 

•         • 

77.0 

• 

7a- 7 

•     • 
30.060 

a           . 

.     . 

a             • 
76.0 

.             . 
a          . 

71.3 

1 

3o[o56 

•     • 

75.i 

a           a 

71.0 

1 

1  a9-9i4 

.           a 
85.0 

80a6 

•     • 
90.060 

•          a 
a          • 

a          • 
a          a 
83.0 

.           a 
a          a 

79.7 

J»^«|o 

a           • 

Ss.o 

78.7 

•          a 

a           • 

'           •          • 

a           a 
•           • 

5  2 


it 


+  2 


+  2 
+ 
—  1 


+ 

—  2 

+  3 

+ 


—  I 
+  2 

a 


I  +  I 


I 
I 

3 
3 


51. 1 

18. 1 

8.0 

2.1 

42.7 

52.1 
20.4 

13-4 

3.1 

55.4 

51.3 

5.3 

13.7 

21.6 

38.2 

32.6 
1.3 

•    • 

3».4 
35-4 


40.6 

44.4 

5.4 

II. o 


I  47.  S 
a  3-4 
ao.3 
I  1.5 
I  1.1 


I 


Apparent   ' 
Zenith  Distance. 


I 


25.4 

42.5 
0.5 

47.4 
II. I 


-  27.9 
+  3  17.2 

-  32.3 

+  I  17.6 

1  22.4 

23.4 

2  10.8 
2  20.5 

36.2 

1  31.8 

-  2  28.2 

+  2  27.5 

-  57.3 

-  41.7 

+   18.7 

2  37.0 

6.2 
2  6.4 

+   17.3 

-  I  12.7 
+   42.6 

I  21. 1 
20.4 

+  I  50.5 

-  54.4 

-  3  3.1 
+   47.9 

-  27.1 


1 


»/ 


N.   4  7  29.5 

30  39  9.7 

N.  30  39  51.7 

S.   I  42  47.2 

I  40  10.9 

67  29  34.5 
67  33  19.6 

59  59  29.3 
24  21  22.9 

36  41  23.7 

S.  .  57  o  22.4 

N.  29  32  46.2 

S.  73  42  25.5 

73  40  41.3 

73  41  36.9 

S.   o  19  37.5 


N. 
S. 


S 

N. 
S. 


5  32  29.9 
58  9  5.9  ' 
41  44  19-4  I 


I 
o 


68  35 
78  37 

40 

42 
74  30 

69  8 

70  55 
24  21 

57  o 
I  36 


20.3 
36.9 
II. 2 
6.0 
17.8 

49.0 
46.5 
22.3 
21.9 

51.4 


2  44  7.4 

2  41  58.6 

75  40  47.0 

o  19  35.7 


58  9  9.9  ' 

4  7  27.5 

62  45  II. 3  I 

29  f.2  ' 
61  59  22.3  I 

I 
69  o  54.9  I 

68  52  4S.7  ; 
64  23  If. 7 
64  20  T.4 

69  4  8.1 

3  34  8.4 

70  58  55.0 

71  2  14.0 
73  42  26.7 
73  40  43.3 


73  41  37.7 
59  53  2.8 
...  I 

4  43  22.2 

4  43  18.1 


4  43  21. I 

4  43  17.3 
62  I  55.9 
62  I  50.3 

76  8  14.7 
58  12  S9'6 
65  24  41.9 

3  34  1-9 
70  58  57.5 


I 


I 


c 
o 

u 


Observed 
Declination. 


2 
2 
I 


3 
3 
3 


2 
2 

3 
3 


f 


4.0 

33.1 
33.2 

1.7 
1.6 


14.2 
14.6 

36.7 

25.4 
41.8 

26.2 

31.8 
9.5 
9-3 
9-5 


I 


2  26.2 
2  41.0 

25.5 
I  26.4 

1.6 


30  17  36.4 

-  32  4  48.7 
+  14  31  51  o 

—  18  8  9.5 
+  37  16  45.8 


2  24.T 
2  23.1 

I  55.7 

1  55.5 

2  24.7 


30 
30 

25 

25 
30 


9 
I 

31 

28 

12 


40.2 
30.0 
28.6 
18.1 
54.0 


3.5 
40.6 

41. r 

18.8 
8.6 


-h  35  19  26.9 

—  32  7  56.8 

32  II  16.7 

34  51  56.7 

34  50  13. I 


3  8.6  34  51  7.5 

I  36.1  '  —  21  o  59.1 

.  .  ...» 

4.5  +  34  10  12. I 

4.5  !  34  10  16.2 


4.5  I  34  10  13. 1 

4.6  I  +  34  10  16.9 
I  43.2  |-  23  10  0.3 
I  43-2  23  9  54.7 

3  39.0  I    37  18  14.8 

I  28.7  19  20  49.5 

1  59.9  '  —  26  33  3.0 

3.4  '  -H  35  >9  33.5 

2  39.3  I  -  32  7  58.0 


Reduction 
to  1870.0. 


+  43  I  12.3  ' 

69  33  21.6  I 

69  34  3-7 

37  10  49.9  I 

+  37  13  26.3  I 

-  28  38  9.9 

28  41  55.4 

—  21  7  27.2 

H-  14  31  50.5 

+  2  II  33.3 


-  18  8  9.6 
-h  68  26  56.8  I 

-  34  51  56.2  , 
34  50  I I. 8  \ 

-  34  51  7.6 


0.3  i  +  38  34  i.o 

I 

...  .   «   •   . 

5.4  '  +  44  26  14. I 

29.5  '  —  19  16.56.6 

49.8  1  2  51  30.4 


2  21.8  '  29  44  3.3 
4  31.0  —  39  48  29.1 

1.6  +  37  13  26.0 

0.7  ,  +  38  II  32.1 

3  19-4  1  -  35  39  58.4  ' 


2.7  36  9  28.7 

2.7  +  36  II  37.5 

3  36.7  -  36  50  44.9 

0.3  38  3*  2.8 

.  •  •   •   .   . 

I 

I  29.1  1  —  19  17  0.2 

4.0  1  -h  43  I  »o-3 
I  47.5  '  —  23  53  20.0 

2.1  '  +  36  44  35.5 
I  44.2  -23  7  27.7 


I 


I 


t 
I/) 

O 


I.O 

Y- 

1.7 

Y.' 

1.7 

Y. 

2.1 

Y., 

2.1 

Y.I 

1 

16.4 

Y- 

16.2 

Y- 

13.6 

Y.' 

5.2 

Y.  ' 

6.8 

Y. 

9.8 

Y. 

0.2 

Y. 

10.8 

Y. 

10.8 

Y. 

10.7  , 

Y. 

1.3  1  Y. 

I 

0.5  I  Y. 
17.2  I  Y. 

12. I  ;  Y. 


19.3  I  Y. 

21.2   Y. 

1.9  Y. 

1.7  Y. 
18.2  ,  Y. 

16.5  I  Y.  : 
15.2  I  Y.  , 

5.0  1  Y.  , 

9.8  I  Y.  , 
1.4  I  Y. 

1.4  Y. ' 

1.4  Y. 

10.6  Y. 
1.0  Y. ; 


17.5 
0.7 


13.7 
13.7 
13.6 

1.5 
II. 8 

11.8 

II. o 

10.9 

10.8 
6.9 

•   • 

0.0 
0.0 


I 


0.1  ' 
0.1  I 

15.9  i 


18.4 
12.7 

13.7 
1.9 

12.7 


Y. 
Y. 


17.4  I  Y, 
1.8  Y. 

15.9  I  V. 

16.4  '  Y. 
15.2  '  Y. 


Y. 
Y. 
Y. 

Y. ; 

Y.  ; 
Y.  ; 

Y.  I 

Y.I 

I 

Y., 

Y.  , 

Y.I 

Y. 

Y.i 
I 

Y. ' 
Y.  ' 

Y. ; 

Y. 


15.9  I  Y. ■ 


Y. 
Y.i 
Y.  . 

Y.; 

Y. 


REMARKS. 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


• 

■ 

•0 

• 

6  a 

MICROSCOPES. 

. 

MICROMETER. 

DATE.!  1 

E 

OBJECT. 

9 

C 

bo 

^4      MW 

^   C 

Transit 
Wires. 

— 

-— 

! 

3 

CO 

5- 

A. 

H. 

C. 

D. 

E. 

F. 

Mean. 

Observ'd.  Nadir  cor.i  Corr'd. 

Z 

S 

Z  ♦ 

n 

1 
1 

1877. 

Of                 It 

n 

n 

It 

11 

fr 

r. 

r.         '    r. 

July  31 

I 

B.  A.  C.  5964      .     . 

7.5 

3 

V-IX 

90  59  60.2 

55.8 

61.9 

56.7 

59.7 

63.2 

59.58 

30.763  '     30.655     30.122 

1     2 

Anon.  17'*  42"»  I5»    . 

8.0 

3 

IH-Vll 

89  45     3.9 

1.4 

5.9 

2.0 

3.1 

6.9 

3.87 

27.943           .      .      27.294 

3 

Anon.  17^*  43"'  17*    . 

9.0 

2 

VII,  IX 

<l        t<           << 

It 

It 

It 

tt 

tl 

It 

28. 081 

.     .      27.445 

4 

0.  Arg.  S.  i75o6(ist*) 

9.5 

2 

I,  IX 

81   55     6.0 

1.7 

7.0 

2.8 

5.0 

9.1 

5.27 

33.156 

.      .      32.522 

5 

O.Arg.  S.  i75o6(2d  •) 

8.3 

3 

IIl-VII 

• 

tl        t<           t« 

It 

It 

II 

It 

tt 

tl 

•           • 

.      .      32.73' 

6 

Anon.  18^  4™  25" 

•       • 

2 

III,  VII 

79  »5     1.5 

50.1 

4.8 

0.6 

2.4 

6.8 

2.53 

28.938 

.      .   '  28.288 

1     7 

Anon.  i8'»  16™  34*    . 

g.o 

2 

I.  IX 

88  25     3.8 

0.4 

4.9 

0.4 

3.2 

7.2 

3.32 

25.782 

.      .   '  25.154 

8 

Anon.  i8*»  i6"»  34"    . 

8.3 

3 

III-VII 

tt     it       (( 

It 

t< 

t« 

tl 

II 

•• 

27.587            .      .      26.937 

9 

Anon.  iS*»  25"  i8"    . 

8.5 

3 

V-IX 

95  45     6.2 

2.8 

9.7 

4.2 

6.9 

10.0 

6.63 

33.189           .      .      32.550 

1  10 

1 

Anon.  i8'»  35'"  52*    . 

7.S 

3 

III-VII 

60    0     1.4 

56.6 

6.0 

59-2 

3.1 

8.0 

2.38 

32.584 

.      .      31.929 

1 
II 

Weisse  887    ..     . 

•             • 

2 

VII,  IX 

«i          <<               (4 

It 

€i 

II 

It 

It 

It 

36.295 

.      . 

35.641 

12 

Anon.  i8'»  47*"  52*    . 

•             • 

2 

V.VII 

92   15     0.0 

5^.2 

1.2 

57.0 

58.3 

1.8 

0.58 

29.528            .      .   '  28.878 

13 

Anon.  i8"»  48^"  I5«    . 

•             • 

2 

VII,  IX 

*t     <i       tt 

<t 

tl 

It 

It 

tt 

tt 

28.190            .      .      27.556 

1  14 

0.  Arg.  S.  1 9104  .     . 

8.0 

3 

III-VII 

80  49  58.7 

52.8 

60.5 

53-9 

57.3 

60.8 

57.33 

29.129 

.      .      28.47S 

15 

Gr.  Cat.  1 710       .     . 

6.0 

3 

IV-VI 

12  10     4.8 

0.5 

8.9 

50 

7.2 

9.0 

5.90 

35.554 

.      .      34.896 

16 

Nadir 

•   • 

• 

i 

m             • 

199  59  60.7 

51.9 

61.3 

57.2 

58.5 

65.7 

59.72 

30.497 

30.655          .     . 

Aug.  3  !  17 

ff    CoronsB  Borealis 

•    • 

2 

I,  IX 

24  45     3.5 

58.3 

3.9 

0.7 

3.8 

6.1 

2.72 

34.164  ,     30.761   '  33.370 

18 

a    Coronas  Borealis 

■    . 

2 

III,  VII 

t(     tt       tt 

tt 

It 

It 

tt 

(t 

ft 

33.976 

.     .      33.205 

1  »9 

o>    Ophiuchi  .... 

5.0 

3 

III-VII 

80     4  52.2 

55.8 

61.9 

56.0 

61.2 

64.5 

58.60 

31.895 

.      .      31.138 

;  20 

Radcliffe  3588     .      . 

6.5 

3 

IV-VI 

9  45     4.1 

02 

6.1 

i.i 

6.8 

8.0 

4.38 

26.312            .      .      25.54S 

21 

0.  Arg.  S.  16060  .      . 

■       ■ 

3 

III-VII 

89     5     5.6 

3.4 

7.8 

3.8 

6.7 

10.9 

6.37 

33.806 

.      .      33.051 

22 

Weisse  (2)  1735  .     . 

6.0 

3 

III-VII 

33  15     1.8 

0.2 

4.1 

0.3 

5.8 

7.5 

3.28 

35.400 

.     .      34.634 

1  23 

0.  Arg.  S.  16420  .     . 

•       • 

3 

III-VII 

85  25     3.1 

0.0 

6.0 

2.1 

5.2 

8.2 

4.10 

31.424 

■           • 

30.668 

24 

Anon.  I7*>  i6"»  6* 

7.0 

2 

VII.IX 

23  25     2.4 

59.4 

4.0 

59.6 

4.1 

7.8 

2.88 

33.052  ,         .      . 

32.269 

25 

B.  A.  C.  5960      .     . 

7.0 

2 

I,  IX 

91     0    2.3 

57.8 

1.8 

58.8 

0.8 

3.8 

0.88 

32.678  '         .      .      3^-948 

26 

1 

Anon.  I7*»  32™  i6»    . 

• 
7.0 

3 

III-VII 

It     tt       tt 

tl 

tt 

It 

It 

tl 

tl 

26.277            .      .      25.522, 

27 

Lacaille  7464 

•       ■ 

2 

III.  VII 

93  50    2.4 

58.9 

2.9 

59.7 

3.4 

6.2 

2.25 

31.120 

.      .      30.369 

28 

Anon.  I7*»  45*"  12«    . 

•       • 

2 

III.  VII 

tt     tt       It 

It 

tl 

It 

It 

tt 

tl 

31.162 

.      .      30.4»i 

29 

Anon.  17^  57'"  J9«    . 

9.0 

3 

IlI-VIl 

82  30    4.1 

0.2 

4.8 

2.4 

5.2 

8.3 

4.17 

34.507            .      .      33.750 

30 

0.  Arg.  S.  17817  .     . 

9.0 

3 

V-IX 

79  55     3.1 

0.8 

6.1 

2.1 

5.8 

8.2 

4.35 

34.722            .      .      33.969 

31 

Anon.  18^  16"'.  33*    . 

8.3 

2 

I,  IX 

88  24  60. 2 

56.8 

61.7 

56.0 

60.6 

64.2 

59  92 

27.634            .      .      26.901 

32 

Anon,  iS^  16™  34'    . 

8.5 

3 

IV-VI 

It     tt      It 

tt 

tt 

It 

tt 

It 

tt 

25.729            .      .      24.970 

33 

Anon.  i8*»  25™  20*    . 

9.0 

3 

V-IX 

95  40     5.1 

3.4 

8.6 

4.3 

6.7 

8.7 

6.13 

28.194            .      .      27.449 

34 

Anon.  i8*»  35"*  52«    . 

7.5 

3 

IV-VI 

60    0    4.8 

1.2 

6.8 

1.9 

7.2 

10.4 

5.38 

32.769  ,         .      .      32.cx>S 

35 

Anon.  18**38™  i8«    . 

9.0 

3 

III-VII 

It     tt       It 

tt 

tt 

tl 

It 

It 

It 

30. 740 

.      .      29.979 

1 

36 

Anon.  i8'»  47™  52«    . 

•       • 

1 

V 

92  15     5.0 

2.2 

8.2 

5.3 

6.2 

10. 1 

6.17 

29.839 

•            • 

29.078  . 

37 

Anon.  18*^  48"*  IS*    . 

•       • 

2 

VII.IX 

tl     tt       tl 

It 

11 

It 

<i 

It 

II 

28.505  '         .      .      27.766 

38 

0.  Arg.  S.  19104  .      . 

8.2 

3 

III-VII 

80  50    3-7 

0.3 

5-3 

1.6 

4.4 

7.5 

3.80 

29.350            .      .      28.593 

39 

Gr.  Cat.  1710       .     . 

6.0 

3 

IV-VI 

12  10     1.8 

59.8 

5.7 

2.3 

5.2 

7.7 

3.75 

35.543 

.      .      34-779 

40 

Anon.  19*'  22™  i8"    . 

8.3 

3 

III-VII 

23  55     6-1 

2.2 

8.1 

3.3 

7.2 

8.8 

5.95 

26.036 

.      .      25.26S 

41 

Nadir 

•       • 

• 

•    • 

200    0    2.0 

57.4 

4.2 

0.7 

3.8 

8.1 

2.70 

30.696 

30.761          .      . 

4 

42 

Lacaille  6930       .     . 

6.0 

3 

III-VII 

91  45     2.2 

59-5 

2.9 

1.9 

2.8 

6.1 

2.57 

29.942 

30.571      29.377 

43 

Lacaille  7023 

7.0 

3 

III-VII 

91   55     5.1 

2.6 

6.9 

3.8 

6.2 

9-3 

5.65 

29.629 

.       .    ;   29.064 

44 

Anon.  i6'»  50™  2i"    . 

9.0 

2 

VII.  IX 

88  55     4.7 

2.7 

6.1 

2.7 

5.7 

9.2 

5.18 

34.954 

34. 40' 

45 

Weisse  (2)  1735  .      . 

6.0 

2 

III-VII 

33  15     3.2 

1.5 

4.5 

1.6 

5.8 

8.9 

4.25 

35.307 

34.731 

46 

B.  A,  C.  5800      .     . 

6.0 

3 

III-VII 

85  44  59-4 

55.9 

62.2 

59.8 

61.6 

63.6 

0.42 

36.474 

.      .       35.<>oS 

47 

Anon.  17^  16"'  50«    . 

•       • 

3 

V-IX 

23  35     2.0 

56.6 

3.2 

57.4 

3.2 

4.1 

1.08 

32.438 

31.852 

48 

Anon.  17'^  26"*  30*    . 

9.0 

I 

V 

97  20     6.0 

6.0 

9.8 

6.0 

7.2 

9.8 

7.47 

27.647 

•             • 

27.076 

49 

Anon.  I7*»  27*«»  30"    . 

9.0 

I 

V 

tl     tl       ft 

It 

It 

It 

tt 

It 

If 

29.932 

.      .    '  29.361 

50 

O.Arg.  N.  17419 

8.0 

1 

V 

350  25     5.4 

1.7 

11.6 

3.9 

7.8 

9.2 

6.60 

26.640 

26.069 

1 

51 

Anon.  I7^»  45™  i^*    . 

8.5 

2 

I,  IX 

93  30     1.8 

59.3 

4.0 

1.4 

2-7 

5.0 

2.37 

29.939 

1 

29.402 

52 

B.  A.  C.  6037      .     . 

7.0 

I 

V 

It     tl       It 

tt 

It 

It 

11 

It 

It 

25.603 

25.032 

53 

Anon.  17^  57"»  22"    . 

9.0 

3 

III-VII 

82  30    4.5 

1.7 

6.1 

3.0 

5-3 

7.0 

4.60 

34.659 

•            • 

34.002 

54 

0.  Arg.  S,  17817  .      . 

•       • 

3 

III-VII 

79  55     2.1 

0.3 

5.2 

2.0 

4.1 

6.8 

3.42 

34.5" 

.      .      33-944 

55 

B.  A.  C.  6270  (1st*) 

•       • 

2 

1,IX 

85  30     2.9 

59.7 

6.1 

4.2 

4.6 

7.2 

4.12 

28.545 

.      .   ,  27.999 

56 

B,  A.  C.  6270  (2d  ♦) 

•       • 

3 

III-VII 

It     tl       It 

II 

tl 

II 

tl 

t< 

tt 

27.240 

26.67a 

57 

B.  A.  C.  6321      .     . 

6.0 

2 

VII,  IX 

88  40    3.1 

2.8 

7.7 

4.1 

5.7 

9.1 

5.42 

32.562 

.      .      32.00) 

58 

Weisse  887    .     .     . 

•       • 

3 

III-VII 

60    0     1.8 

58.4 

5.5 

1.0 

3.7 

8.0 

3.07 

36.246 

.      .      35.675 

59 

Lacaille  7926 

7.0 

2 

III.  VII 

92  19  58.3 

57.8 

62.7 

59-4 

60.0 

61.4 

59.93 

30.640 

30,078 

60 

Anon,  18^  48»n  53"    . 

9.0 

1 

V 

It     tt       It 

II 

•1 

.t 

It 

II 

It 

32.285 

.      .      3^.714 

61 

0.  Arg.  S,  19202  .      . 

9.0 

3 

III-VII 

88  35     2.1 

59-5 

4.6 

58.9 

1.7 

4.3 

1.85 

29.541 

.      .      28.975 

62 

Gr.  Cat.  1710       .     . 

6.0 

3 

III-VII 

12  10     5.5 

5.0 

11.8 

8.0 

9.7 

II. I 

8.52 

35.580 

1          ^'  -f 
'      •   1  34.900 

63 

Anon.  i9*»  22»n  i8"    . 

8.2 

3 

III-VII 

23  55     3.3 

2.1 

8.0 

3.9 

6.4 

8.1 

5.30 

25.870 

•^    ■              ^    ^    -T 

.          .          25.292 

64 

Anon.  19'^  30™  20*    . 

9.0 

1 

IX 

19  55     3-8 

3.8 

9.8 

5.0 

8.2 

8.4 

6.50 

29.600 

.       .    !   2B.0SQ 

65 

Anon.  19^  30™  23"    . 

8.5 

2 

V.VII 

tt     II       It 

It 

It 

<t 

Ci 

It 

It 

33.743 

30.571 

33.166 

\ 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE, 


i6i 


m 

1 
1 

15  tft 

THERM'S.  1 

—» 

o  O 

E 

o 

. .  _ 

3    U 

& 

At. 

Ex. 

Inst 
cor 

in. 


30.084     81.3 


30.100  I  80.8 


77.5  I   - 


77.3 


77.0 


30.100  I  80.2 


30.104     80.0 


76.5 
76.0 


75.6 


39. 888  i  79-5      77.3 


29-894  '  79.0  1  76.7 


I 


39.902      79-0  ,  76-0 


29.906  I  78.7 


29.906  I  78.0  I  74.1 


....      73.8 
35.900  I  77.5  i  74.0 


■               *              * 

39.900 

77.0 

73.2 

j  30.000 

1 

77.2 

73.0 

J0.0O4 

77. 0 

72.5 

10.006 

1 

1 

76.8 

• 

71.0 

•     • 

S0.II4 

I75.5 

68.8 

90.006 

74.5 

68.0 

y>.oo6 

74.0 

67.0 

It 


I 


—  I 

+ 

2 
+    I 

—  I 
I 

—  2 


3.8 
24.8 
I  20.1 
I  19. 1 
25.6 


—  2 


53-7 

31.9 
36.0 

19.9 
o  5 

56.8 

35.1 
16.6 

47.7 
33.4 


I  45.6 

1  40.4 

—  35.7 
+  2  19.5 

—  I  35.6 

2  25.2 
20.9 

I  11. 1 

—  I     I.I 

+  2  20.3 

—  II. 6 
12.9 

1  57-5 

—  2    4.4 

+   I  37.1 

2  37.7 
4*    I   20.0 

—  I     2.9 
+         0.7 

28.9 
I    10.0 

+       44  I 

—  2  29.9 

+    2   28.3 


19.5 

+  29.3 

—  2    17.9 

—  2   28.2 

-e  3     5.1 

—  58.0 

+  I  31-^ 

f  20.0 

—  2    3.3 


+ 

—  2 
2 

—  2 
+   I 

4-    1 

—  I 

3 


Apparent 
Zenith  Distance. 


l8.7 

35.7 
8.3 

3.6 
2.7 

44.2 
3.0  I 

57.9  1 
2.4 
53.7 


33.1 
3  36.7 
3   37.5 

31.7 
1   39.3 


s. 


s. 

N. 


S. 

s. 

N. 


N. 
S. 


70  59  55.8 
69  46  28.7 

tM)    46    24.0 

61  53  46.2 
61   53  39-7 

59  "5  5^.2 
68  27  35.2 
68  26  39.3 

75  43  46.7 
39  59     19 

39  57     5-6 

72  15  35-7 
72  16  17.2  I 

60  50  45.0 
7  52  27.5 


4  43  171 

4  43  22.3 

6     4  22.9 

10  12  36.1 

^»9     3  30.7 
13  12  38.1 

65  24  43.2 

3  23  51.8 

70  58  59.8 


S. 

N. 

S. 


S. 

N. 
S. 
N. 
N. 


68  26  37.0 
68  27  37.6 
75  41  26.1 

39  59     2.4 

40  o    6.0 

72  15  35.0 

72  16  16.2 

60  50  47.9 

7  52  26.1 

3  57  34.2 


71  45  22.1 

71  55  35. « 
68  52  47.2 

13  12  36.0 

65  41  55-3 
3  34  30 
77  21  39.1 
77  20  27.5 
29  36  56  6 

73  30  21.1 
73  32  38.1 
62  27  56.4 

59  52  59.8 
65  31     6.S 

65  3»  48.4 
68  39     2.4 

39  57     5.2 

72  19  57.5 
72  19    6.2 

68  35  34.0 
7  52  28.1 
3  57  32  8 
o  4  21.8 
o    6  32.7 


I 


e 
o 

u 


2   39.3 
2   29.2 

2    28.9 

1    43.2 

I    43.2 

1  32.8 

2  19.2 
2    19.1 

3  33. £ 

46.5 

46.5 
2  51.4 
2    51.5 

'  39- J 

7-7 


4.5 
45 

1  35.2 

9.9 

2  22.7 
12.9 

1  59.8 

3.3 

2  38.7 


71       2    21.2 

2  39-3 

73  49  50.7 

3     8.0 

73  49  49-4 
62  28     6.6 

3     8.0 
I  45.7 

59  53     0.0 

I  35.1 

2  19.0 

2    19. I 

3  33.1 

46.4 
46.4 

2    51.0 
2    SI. 2 

1    38.9 

7-7 
3.8 


2  47.9 
2  48.6 

2  23.0 
131 


2.5 

3-5 
3.2 
2.9 

31  .b 


4 

4 


3 

3 
I 

I 

2 


6.4 
6  8 

47-5 
36.  S 

2.9 


2      2.() 

2    22.7 

47.0 

2    54.4 

2  54-3 

2    22.4 

7.8 

3.9 
0.1 
O.I 


Observed 
Declination. 


Reduction    g  ' 

to  1877.0.  i    S  ' 

I  %  ' 

I   O  ! 


I 


+ 


+ 


30 

25 
26 

35 
32 

32 
34 
34 
23 
21 

29 

29 

36 

I 


12  14.6 
40  47.8 
33  4.2 
29  43-7 

7  59-7 

I 
II  21.7  , 

59  >9.9  I 
59  18.6 

36  13.5  ' 
o  56.3  ! 

I 

35  17.2  1 

3^  17.9 
51  20.4  , 

6  10.0 

7  13.6 


+ 


33  24  47-2 

33  25  28.6 
21  58  48.0 
46  46   12.6 

34  56     0.8 


-  32  54  31.2 

33  4  44.8 

-  30     I   31.4 
4-   25  40  49.7 

-  26  50  19.0 

+  35  19  32.3 

-  38  32  3.5 

-  38  30  51.6 
+  68  31  7.2 

-  34  39  48.7 

34  42  6.1 
23  36  5.1 
21  o  57.8 
26  39  30.9 

26  40     2.5 

29  47  46.3 

I  4  134 

33  29  13. I 

33  28  21.7 

-  29  44  17.6 
+  46  46  14.7 

34  5^>  2.1 
38  58     0.7 

+39    o  11.6 


-f 


32  8  56.3 
30  55  19- < 
30  55  14. I 
23     I  50.6 

23     I  44.1 

20  23  50.2 
29  36  15.6 

29  35   19.6 

30  53  41.7 
I     6     9.6 

I     4  13.3 

33  24  48.3 
33  25  29.9 

21  58  45-3 
46  46  14.0 


34  10  17.2  , 

-+-  34  10  12.0  ,  — 

—   21   12  19.3  -H 

+  49    6  24.8  — 


-+- 


+ 


+ 


+ 


+ 


0 


12.6 
II. 4 
11.3 

8.4 
8.4 

6.9 

7-7 
7.6 
8.1 
2.1 


0.5 

4.9 

4.9 
1.6 

5.2 


0.3 

0.3 

15-0 

3.3 

16.3 
0.1 

13.8 

2.3 
12.9 

12.9 

12.4 

12.4 

8.4 

7.0 

7.9 
7.9 
8.5 
0.4 

0.2 

5.2 
5.0 

1.8 
6.0 

5.9 


18.1 

17.3 
16.0 

0.0 

13.7 
2.4 

15.2 

151 

5.5 

12.4 
12.4 

8.4 

7.1 
6.8 

6.8 
6.8 
0.2 
5.2 
5.2 

2.8 
6.3 
6.1 

6.5 
6.5 


I 


I 


Y. 

Y.I 
Y. 
Y. 
Y. 

I 

Y.' 
Y.  , 
Y.  , 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 

Y. 

I 

Y 
Y. 
Y.  I 

Y. 
Y. 
Y. 
Y. 

Y. ! 

Y.^ 

Y.' 
Y.  ' 
Y.  ' 
Y.  ' 

Y.  ! 
Y.I 

Y.  ; 

Y. 
Y. 

Y. 
Y.  , 
Y.  , 

Y., 

Y., 

I 

Y., 

\: 

I 

Y. 
Y. 

Y. 
Y. 
Y. 
Y. 

Y,  ' 

I 

Y.  ' 
Y.I 
Y.  ! 
Y.  i 
Y.  I 

I 

Y.  I 
Y. 
Y    ' 
Y. 
Y. 

Y. 
Y.  ' 
Y. 
Y., 
Y. 


REMARKS. 


J 


SI — riA. 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


m 

de. 

• 

MICROSCOPES. 

MICROMETER. 

DATE. 

OBJECT. 

3 

G 

Transit 

t 

E 

s 

e 

Wires.       " 

1 

6t 

A. 

B. 

c. 

D. 

E. 

F. 

Mean. 

Observ'd.  Nadir  cor. 

Corr'd. 

Z 

1 

r 
1 

Z 

-- 

#• 

11 

II 

1 

1877. 

1 

Of                  It 

II 

n 

II 

1 
r.                r.        1      r. 

Aug.  4 

I 

Anon.  I9*»  39"™  27*    . 

•            ■ 

3 

III-VII 

20  50    0.9 

0.1 

5.5 

0.0 

3.7 

4.5 

2.45 

33.719  '     30.571      33. MO 

2 

Nadir 

■            • 

• 

.     • 

200     0      0.2 

57.4 

3.7 

I.I 

0.2 

5.5 

1.35 

30.468       30.571          •     . 

18 

3 

B.  A.  C.  5932      .     . 

5.0    1 

3 

III-VII      1 

97  20     4.2 

59.4 

7.0 

55.3 

6.3 

4    I 

2.7a 

25.663       30.516     25.155 

4 

O.Arg.N.  17415 

8  2 

3 

IV-VI 

350  25   3.4 

59.2 

9.9 

58.9 

8.4 

5.0 

4.13 

26.643           .      .   ,  26.120 

5 

O.Arg.S.  17394  .      . 

9.0 

3 

III-VII     1 

1 

83  55     «.o 

56.1 

5.5 

54.3 

4.9 

'•«, 

0.47  , 

29.238           .      .      28.727 

6 

B.  A.  C.  6125      .     . 

6.5 

3 

III-VII     1 

80  19  60.1 

56.0 

65.0 

53.7 

64.1 

60.5 

59.90 

31.740           .     . 

31.228 

7 

Lalande  33210    . 

6.5 

3 

III-VII 

(1       1.           (« 

tt 

If 

tt 

«i 

tt 

It 

30.589           .     . 

30.077  ' 

8 

0,  Arg.  S.  17956.      . 

•       • 

3 

V-IX       ' 

77  44  61.2 

55.4 

64.2 

58.8 

63.6 

60.  S 

59.62 

34.469 

33.960, 

9 

0.  Arg.  N.  18534       . 

8.2 

3 

IV-VI       1 

346  35     2.2  i 

55.7 

7.1 

S3-4 

4.8 

1.4 

0.77 

29.140           .      .      28.615 

10 

Lalande  35006    .     . 

7.5 

I 

V 

14           (I                 tt 

1 
1 

tt 

tt 

«l 

It 

tt 

It 

24.950 

• 

24.434  , 

1 

II 

Lacaille  7926       .     . 

1 

•       • 

2 

III,  VII 

1 

92   20      2.2   ' 

58.2 

6.2 

54.7 

4.2 

1.0 

1.08 

30.643           .     . 

30. 137 

12 

Weisse  is49  • 

8.0 

2 

VII,  IX 

60  20      4.6 

58.0 

7.2 

.56.8 

6.2 

5.0 

2.97 

a8.8o6           .     .  •  28.291 

13 

Anon.  I9*»  ii™  34*    . 

9.0 

3 

III-VII 

20   24   60.4 

54.8 

64.0 

53.0 

64.6 

60.1 

59.48 

31.196  .         .      . 

30.672 

14 

.    Weisse  (2)  556    .     . 

9.5  , 

3 

III-VII 

22      0      4.5 

0.7 

9.2 

59.5 

9.8 

6.f 

4.97 

35.238  '         .     . 

34.7«5 

15 

Anon.  i9*»  19™  46"    . 

9.0 

1 

IX 

t(      t(         i« 

tt 

If 

It 

tt 

II 

II 

30.682 

•          • 

30.130 

• 

16 

Anon.  19*'  32"  o* 

5-5 

3 

III-VII 

69   20      2.9 

59.2 

7.8 

58.1 

6.7 

3.8 

3.08 

33.704 

• 

33.190 

17 

Anon.  19**  39™  27"    . 

9.0 

3 

III-VII 

20   50      5.9 

2.0 

10.2 

58.1 

9  4 

7.1 

5.45 

33.9'9 

•          • 

33.395 

18 

Weisse  1208  . 

9.0 

3 

III-VII 

67    55      0.6 

56.7 

6.1 

55.0 

4.9 

3.0 

1.05 

26.931 

.        .     1    26.417 ! 

19 

Anon.  IQ*»  57"  46"    . 

9.3 

3 

III-VII 

23  55     5.1 

2.2 

II. I 

59.6 

9.2 

4.0 

.  5.20 

30.077      ;                    .            .             29.554 

20 

Weisse  XX,  46  . 

7.0 

2 

VII,  IX 

68     5     2.7 

59.5 

9.9 

590 

7.7 

5.3 

4.02 

31.138                          .            . 

30.627 

21 

Anon.  20^  15"  9" 

9.0 

3 

'      III-VII 

22  10     1.2 

57.2 

6.9 

54.6 

5.3 

2.6 

f.30 

32.691 

•                 • 

1 
32.168 

22 

Nadir 

1  .    • 

• 

•            ■ 

199  59  59-9 

54-4 

64.7 

53.0 

62.9 

61.0 

59.32 

30.346 

30.516    1          .        .    1 

20 

23 

Anon.  I7'>  52°*  43'    . 

9-5 

I 

V 

342  20    2.7 

55.8 

9.6 

55.4 

6.2 

1.6 

1.88. 

24.784 

30.758    '    24.026 

24 

Anon.  i8*>  4"*  25" 

1  ^-5 

3 

V-IX 

79  «5     4.3 

0.2 

8.4 

58.0 

7.7 

5.3 

3.98 

29.144      '                    .            . 

28.394 

25 

Lacaille  7662       .     . 

6.0 

3 

III-VII 

96  25     1.7 

56.8 

6.2 

55.8 

5.3 

1.6 

1.23 

35.840 

•                 • 

35.089 

26 

Lalande  34412 

8.0 

3 

,     III-VII 

21  35     2.7 

58.4 

6.2 

54.2 

7.8 

4.0 

2.23 

34.425 

.    .  ;  33.660 

27 

O.Arg.N.  18534 

•    • 

2 

IV.  V 

346  35     5.8 

59.6 

12.5 

58.9 

10.7 

7.1 

5.77 

29.508      '                    .            . 

28.743 

28 

Anon.  iS^  37"*  21"    . 

8.7 

I 

VI 

tt     tt       ti 

It 

tt 

tt 

«« 

It 

tt 

28.360 

27.588 

29 

Lalande  35006     . 

.    • 

I 

VI 

If     tt       tt 

It 

ft 

II 

(1 

It 

" 

25.330 

24.588, 

30 

Anon.  iS**  47"  52"    . 

7.5 

2 

III.V 

92  14  60.7 

55.5 

64.6 

55.7 

62.1 

59.7 

59.72 

29.596 

28.843 

31 

Anon.  i8'>  48"  15"    . 

8.0 

1 

3 

V-IX 

tt     tt       tt 

•« 

■     tt 

<l 

tt 

*i 

II 

a8.a63 

27.519, 

32 

0.  Arg.  S.  19140  .      . 

'8.5 

3 

1      III-VII 

74  20     5.7 

58.8 

8.9 

59.0 

8.4 

4.4 

4.20 

29.195 

•      • 

28.440  1 

33 

Anon.  19^  ii*"  30"    . 

'  8.5 

3 

III-VII 

20  25     4.7 

590 

1     8.8 

'     57.9 

8.8 

4.0 

3.87 

31.496 

• 

30.730 

34 

Anon.  19''  I9«"  2o»    . 

•   • 

3 

III-VII 

22     0      3.7 

;  58.1 

8.7 

:  57.8 

8.7 

5-2 

3.70 

34.879 

34.114' 

35 

Anon.  19'*  2o"»  47"    . 

•   • 

3 

V-IX 

tt      tt         tt 

<t 

<• 

tt 

*« 

II 

It 

29.772 

28.998 

36 

Anon.  19'*  32"'  o* 

1  5.5 

3 

'      III-VII 

,      69  20     3.1 

57.2 

8.9 

58.8 

7.4 

5.2 

3.43 

33.860 

33  104 

37 

Anon.  I9*»  39"™  27*    . 

■  8.8 

3 

III-VII 

20  49   618 

54.7 

64.6 

52.7 

64.6 

61.3 

59.95 

33.807 

33.041 

38 

Anon.  19'*  49™  42*    . 

8.5 

3 

III-VII 

96  50     1.8 

55.8 

6.8 

54.8 

4.3 

1.0 

0.75 

32.722 

31  071 

39 

Weisse  XX,  46  .     , 

6.0 

■     3 

III-VII 

68     5     4.4 

0.7 

10.9 

59  1 

8.9 

6.9 

5.15 

31.344 

30.588 

40 

Anon.  2o'»  15"  9* 

8.5 

3 

III-VII 

1     22  10     1.7 

57.2 

6.8 

54.3 

5.7 

2.2 

1.32 

32.900 

32.135 

41 

Nadir 

•       ■ 

1     • 

•            • 

200    0     5.7 

0.0 

;    9.8 

59.1 

8.0 

6.5 

4.85 

30.763 

30.758 

•     . 

21 

42 

60  Herculis  .... 

•       ■ 

3 

1     III-VII 

46     0     5.7 

0.2 

8.0 

57.7 

9.6 

5.2 

4.40 

33.648 

30.645 

33.001 

43 

n'^   Herculis  .... 

•       • 

3 

1      III-VII 

44  19  61.0 

54.0 

62.9 

52.0 

63.7 

60.0 

58.93 

28.088 

27.441 

44 

B.  A.  C.  5S75      .      . 

<  .    . 

3 

III-VII 

87  10     3.6 

56.8 

6.8 

55.8 

5.2 

a. 9 

1.85 

30.952 

30.312 

45 

0.  Arg.  S.  16952  .      . 

7-5 

3 

j      III-VII 

77     0     2.8 

54.7 

5.1 

53.2 

5.2 

a. 9 

0.65 

29.953 

29.311 

46 

Anon.  17'>  37'"  9" 

7.2 

'     3 

'       IV-VI 

,  350  20     2.2 

53.3 

6.2 

53.0 

4.5 

I.I 

0.05 

29.712 

29.059 

47 

Anon.  I7*>  46*"  4* 

9.0 

3 

III-VII 

1     50  10     8.7 

1.6 

'  I0.6 

59-5 

II. 7 

9.4 

6.92 

31.062 

30.416 

1 

48 

0.  Arg.  S.  17506  .      . 

• 

3 

III-VII 

1     Si   55     4.5 

58.1 

7.9 

57.2 

5.8 

3.7 

2.87 

33.380 

32 .  739 

49 

Anon.  i8'»  4'"  25*      . 

8.5 

3 

III-VII 

79  »5     1.9 

57. c 

5.9 

55.8 

5.7 

3.1 

1.57 

28.960 

28.319 

50 

B.  A.  C.  6270      .      . 

1 

•       • 

3 

III-VII 

85  29  60.1 

53.1 

63,8 

53.7 

62.5 

59.5 

58.78 

28.521 

27.881 

51 

O.Arg.N.  18539       •* 

•       • 

I 

V 

346  35     7.1 

0.4 

12.8 

58.0 

11. 0 

7.5 

6.13 

29.470 

28.825 

52 

Anon.  18''  37"'  21"    . 

•       • 

1 

V 

i(     tt       tt 

It 

It 

<i 

It 

It 

It 

28.541 

27.896 

• 

53 

Lalande  35006     . 

■       • 

I 

V 

0     tt        tt 

ti 

It 

tt 

tt 

It 

II 

as. 263 

24.618 

54 

Anon.  1 8''  52"'  25'    . 

9.0 

2 

III.  VII 

67   15      I.O 

55.3 

6.0 

54.1 

4.7 

2.3 

0.57 

26.964 

26.320 

55 

0.  Arg.  S.  19140  . 

8.5 

3 

III-VII 

74  20    3.2 

58.2 

6.9 

57.1 

6.1 

2.3 

2.30 

a8.936 

28.294 

56 

Anon.  19*'  II™  34*    . 

9.0 

3 

V-IX 

20  25     6.4 

14 

11.2 

59.0 

10.6 

6.3 

5.82 

31.478 

30.816 

57 

1         Anon.  19*'  24'"  15*    . 

8.3 

3 

III-VII 

21   54  5J>.9 

54.8 

63.5 

53.9 

63.8 

6u.i 

59.1 7 

26.447 

25.795 

58 

Nadir 

•       • 

• 

• 

200     0     4.0 

58.4 

8.0 

58.2 

7.2 

5.9 

3.62 

30.612 

• 

59 

Anon.  2o'»  13'"  27"    . 

•    • 

3 

III-VII 

92     0     4.1 

59.2 

8.0 

58.2 

6.7 

4.4 

3.43 

34.314 

33.675 

t 

60 

0.  Arg.  S.  20578  .      . 

7.0 

3 

1      III-VII 

84   10     2.7 

58.2 

7.3 

57.0 

5.5 

2.4 

2.18 

33.350 

32.710 

61 

Lacaille  8513 

1   •    • 

3 

III-VII 

95     5     4.7 

1.4 

8.5 

0.0 

8.4 

4.9 

4.65 

32.962 

30.645 

32.324 

Sept.  3 

62 

B.  A.  C.  6029 

6.0 

3 

III-VII 

93  35     2.7 

0.3 

6.6 

0.0 

4.8 

1.0 

2.57 

27.675 

30.532 

27.150 

63 

Anon.  17''  45'"  32*    . 

•       • 

1 

V 

tt     tt       tt 

tt 

tt 

ti 

It 

II 

II 

27.722 

•       • 

27.190 

64 

B.  A.C.  6o42(2d») 

■       • 

2 

VII,  IX 

tt     tt       tt 

It 

tt 

It 

It 

It 

ti 

28.663 

•       • 

28.153 

65 

V'^  Draconis  .... 

•       • 

IV-VI 

346  45     7.9 

4.8 

17.6 

5.8 

12.5 

6.5 

9.18 

34.425 

30.532 

33.884 
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B 

o 

& 


THERM'S. 


At. 


Ex. 


in. 


30.006     73.0  I  66.6 


30.027  ,  77.5  I  73.3 

.     .      .     .  I  .     . 

30.022  '  77.0     73.0 


30.040  I   7/i.2 


30.040     76.0  I  71.4 


30.050     75.2     70.2 

30.050    75.0  ;  70.0 


30.020    78.5 
90.020    78.2 


30.020    78.0 


74.7 


73.7 


73.0 


30.026  76.8 

90.030  76.5 

-    .  I  .    . 

30.030  :     76.0 


30.040    j    79.5 
30.036    ,    79.2 


71.7 
70.6 
69.2 


30.044     .     79.0 


30.056     '78.5 


30.050         77.8 


30.06s 


76.5 


90.060    ,    76.9 
70.6 


39-994 


76.5 
76.0 


75.0 


74-0 


72.4 


78.3 


7«.i 


65.0 
64-4 


«;  O 


+ 
■I- 


t0 


-  I  38.4 

•        • 

+  2  31.9 
2    1.6 

+     39.9 


38.5 

2.4 

2    4.1 

43*4 
2  54.5 


4.3 
53.6 

21. 1 

2  27.7 

4.1 


I 
I 
I 


40.0 
46.4 

52.3 
14.0 

19.7 


-  I  7.9 

+  3  7.2 

+  50.3 

-  2  39.5 


—  I 

+ 
I 

2 


—    2 


54.7 
39  4 
15.6 

50.6 
36.2 

17.8 

48.9 

22.9 

8.9 

3».4 


-   '  37.3 

I  35.3 
I     1.8 

18.4 

I     6.9 


-  I  34.0 
+  I  20.2 

—  9.8 
+  ai  6 


—  1 


29.5 
13.0 
25.8 

5«.7 
6.4 


36.8 

1  5-9 

2  48.7 
I  55.3 

+       53.5 

—  25.6 
-H  a  II. 8 

-  I  55. a 
I  24.9 

—  I  12.8 

+   I  «9-3 
28.1 

+       57.9 

-  S    1.7 


Apparent 
Zenith  Distance. 


S.      o  48  24.0 


S. 

N. 
S. 


S. 

N. 

N. 


77  22  34.6 

29  32  54.3 
63  55  40.6 

60  19  21.4 

60    IQ   57.5 

57  42  55.5  I 
33  24   15.8 
33  22    4.8 

72  19  56.8  ' 

40  20  56.6  ! 

0  24  38.4 

1  57  37.2 

2  o    0.9  ! 


49  18  23.1 
o  48  19.0  I 

■17  56  53.4  , 
3  55  192  . 

48     4  44-4  , 

S.       2     8  53.4  j 

.      .      .      .1 
N.    37  36  50.9  ' 

S.     59  >5  54.3  1 
76  22  21.7  I 


S. 

N. 

N. 
S. 


»  33  7.5 
33  24  13.9 
33  23  38.6 
33  22  3.7 
72  15  36.0 

72  16  17.5 
54  20  53.1 

0  24  41.0 

1  57  54.8 

2  o  35.2 

49  18  26.2 

o  48  24.6 

76  48  59.0 

48    4  46.7 

2    8  54.4 


c 
o 

o 


Observed       .Reduction 
Declination.      to  1877.0. 


"     I 


I 


4     2.7  I   -   38  32  5S.5 


31.6 
I   53  2 


+  6S  27     4.7  '  ~ 
-  25     3  55.0  1   -+- 


I  37.4 

I  37.4 

I  27.9 

36.8 

36.8 


2  53.3 
47.4 

O.q 
r.9 
1.9 

I     5.0 
0.8  i 

I      2.0  I 
3.8   1 

I      2.3 

2.1 

•  • 

42.7 

1  33  I 

3  44.7 

1.5 

36.7 
36.7 

36.7 

2  52.0 


—    10  25 


38 
9 

34 
9 


5 
4 

58 
12 


49.3 
19.0 

17.6 

15.8 

7.9 


2 
I 


3 
I 


52.2 

17.5 
0.4 

1.9 

2.0 

4.8 
0.8 

53.7 

3.3 
2.1 


+   36  44  43.3 

■      •  >      • 

+   76  31  12.4 

—  20  33  48.6 

—  38  32  27.6 

+   37  20  29.8 

72  18  28.4 

72  17  56.5 

-H   72   16  19.2 

—  33  24  49.2 

33  25  30.9 

—  15  28  31.8 

+   3S  28  57.4 

36  55  42.1 

+   36  53  1.7 

—  10  25  52.2 
+  38     5  13  4 

—  37  59  >3.9 

—  9  12  II .2 

4-    36  44  42.3 


25  58  30.4 

27.0 

12 

54  41.4 

24  21  19.2 

25.1 

-^ 

14 

31  54.5 

67  9  52.1 

2 

10.6 

1 

28 

18  23.9 

s. 

57  0  22.2 

I 

25.2 

18 

8  8.6 

N. 

29  39  30.5 

31.6 

+ 

68 

33  40.9 

S. 

30  9  53.9 

32.3 

+ 

8 

43  12.6 

61  53  37.0 

I 

43.7 

23 

I  41.9 

59  15  54.3 

I 

33.3 

20 

23  48.8 

65  31  5.2 

2 

1.5 

— 

26 

39  27.9 

• 

33  24  17- I 

36.8 

-h 

72 

18  32.7 

33  23  48.0 

36.8 

72 

18  3.6 

33  22  5.2 

36.7 

-l- 

72 

16  20.7 

47  16  55.9 

I 

0.4 

— 

8 

24  17.5 

54  20  55.8 

I 

17.6 

— 

15 

28  34.6 

s. 

N. 


0  24  40.3 

1  57  11.0 
.... 
71  58  8.2 
64    8  37.2 

75  3  51.8 
73  36  31.9 
73  35  30.6 
73  36  0.5 
33    6  52.5 


0.4  I  -H   38  28  58.1 

1-9  j  +   36  56  25.9 

•  •       I  •  ■  •  • 

2  49-7  -   33     7  19- 1 

I   54.6  1         25  16  53.0 


3  25.9 
3  9-4 
3  9-3 
3  9-4 
36.9 


36  '3  38.9 
34  46     2.5 

34  45     >.i 

34  45  31.1 
72     I     8.2 


21  27  20.0 

2J  27  56.1 

—    18  50  44.6 

-+-   72  18  31.4 

+   72  16  20.4 


-  33  29  11.3 

—  I   28     5.2 

4-   38  23  5q.5  ' 

36  55  59-7 
-t   36  53  36  o  I 


■H 


4- 


■f 


+ 


-+- 


II 


0.8      +   38     5   14.0      -       6.7 


»5.9 
8.0 


I 


ja    i 
O    I 


Y. 
Y. 
Y. 
Y. 


9.8  I  Y. 


7.8 

7.7 
6.2 

9.3 
9.3 

6.2 

2.7 
9.4 
9.6 
9.6 

3.5 
10.3 

5.3 
10.8 

6.7 
If. 6 

8.6 
7.0 

II. 5 

8.0 
9.8 
9.8 

9.9 
6.4 

6.3 

0.3 

q.8 

10. o 
10. o 

3.6 
10.8 

O.  I 

6.8 


I 


1.4 

0.5 

13.4 
9-3 

8.5 
0.1 

8.7 
7.0 

7-3 

10. o 

10. o 

10. o 

0.5 

0.3 


10. 1 
10.4 


5-5 

13  7 

i3-<> 
136 

10.6 


Y. 
Y. 
Y. 

Y.  I 

Y.I 
I 

Y.I 
Y. 
Y.  i 
Y. 

Y.  ' 
Y.  ' 
Y. 
Y. 

Y. ; 

Y.I 
Y.I 
Y.  I 
Y.  , 

Y. 

I 

Y.  ' 
Y.  I 

Y.I 
Y.I 


Y. 

Y 

Y. 

Y. 

Y. 

Y. 

Y. 
Y. 
Y. 
Y. 


—     12.0     Y. 


Y.' 
Y.  ' 
Y. 

I: 

Y.  , 

Y 

Y. 

Y. 

Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


Y. 
Y. 
Y. 

3.7 ;  Y. 

6.4      Y . 


Y. 
Y. 
V. 
Y. 
Y. 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


1877. 
Sept.  3 


21 


22 


I 

2 

3 
4 

5 

6 

7 
8 

9 
10 

II 
12 

'3 
14 
15 

16 

17 

lb 

19 
20 


21 
22 

23 
24 

25 

26 

27 

28 

29 

30 

31 
32 

33 
34 
35 

36 

37 

38 

39 
40 

41 
42 

43 
44 
45 

46 
47 

48 

49 
50 

51 
52 

53 
54 

55 

56 

57 
58 

59 
60 


23  I 


61 
62 
63 
64 
65 


OBJECT. 


Anon.  i8'»  9™  40* 
Anon.  iS"*  11"  iq^ 
Anon  18*'  21™  i6" 
Anon,  iS"*  25™  20« 
Anon.  18^  34™  39* 

Anon.  i8*>  50'"  (42«) 
O.  Arg.  S.  19202  . 
Lacaille  8090 
Nadir  .... 
Sagiltarii  . 


B.  A.C.6343. 

Aquilas 

B.  A.C.6435  . 

O.  Arg.  S.  19202 

Weisse  345     . 


Anon.  I9*>  17™  ly 
Anon.  19'*  31'°  o* 
Lacaille  8196. 
Weisse  1208  . 
Anon.  19^  55™  21* 

Anon.  19'*  57"'  26" 
Lalande  38708     . 
Anon.  2o'»  15"*  4* 
B.  A.C.  7006 
Lacaille  8513.     . 


Anon.  20*»  49"  8* 
Anon.  20'*  57™  36" 
Lacaille  8760. 
Anon.  2i*»  i8'°  50* 
Anon.  21"^  28™  38" 


72 


Cygni  .  .  .  . 
Anon.  21^  40*"  4* 
O.  Arg.  N.  23385. 
Anon.  22*»  15"'  1" 
Nadir  .     .     .     . 


33  Sagittarii  .      .      . 
B.  A.  C.  6499  • 
O.  Arg.  S.  19256  . 
Weisse  (2)  556     . 
Anon.  19''  20™  59* 

Anon,  ig**  31"™  o" 
Lacaille  8196. 
Anon.  19*»  49™  30* 
Anon.  19**  55™  21" 
Anon.  19^  56™  47* 

Weisse  (2)  189     . 
Anon,  20*^  15"*  9* 
Anon.  20^  15"*  15* 
Anon.  20**  16°'  55* 
Anon.  20**  33^  22" 

Anon.  20''  44"*  35' 
Weisse  1359  . 
O.  Arg.  S.  21286  . 
Anon.  21^  18™  57* 
Lalande  42034 

72  Cygni  .... 
Anon.  2i'»  40*"  4* 
O.  Arg.  N,  23385. 
Anon.  22*'  15""  2* 

26  Cephei 


18 


Nadir  . 
Lacaille  9747 
Lalande  713 
Andromedas 
Ceti     .     . 


ude. 

• 

B  be 

c 

No,  of 
read in 

9.0 

2 

9.0 

3 

•         • 

3 

8.3 

3 

•         • 

I 

9.0 

8.5 

7.0 


5.0 

6.0 
.  9.0 


7.0 


8.0 


7.0 

•         • 

9.0 

8.0 


8.5 

8.0 
6.0 

9.5 
7.7 


6.5 

9.0 

7.0 
7.0 


5.5 


7.3 

6.0 
7.8 


9.0 
9.0 

8.2 

8.5 
9.0 


6.5 

6.5 
9.0 


5.5 


9.0 

•       • 

7.3 
5.0 


7.2 


5.0 
6.5 


3 
3 
3 


3 

3 

3 

3 
1 


3 
2 

2 

3 
I 

3 

3 
2 

3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 


2 

3 

3 

2 


3 

3 

3 

3 
2 

3 
2 

2 

2 

3 

2 

3 
3 
3 
3 

3 

2 

3 
3 
3 


3 
3 
3 
3 


Transit 
Wires. 


MICROSCOPES. 


MICROMETEK. 


HI.  V 

V-IX 

IH-VII 

V-IX 

VI 

III-VH 
III-VII 
III-VH 

ni-vu 

HI-VII 
IH-VH 
IH-VIl 
III-VII 
V 

III-VII 
III,  VII 
VII,  IX 
III-VII 
V 

V-IX 

V-IX 

I,  IX 

III-VII 

III-VII 

III-VII 
III-VII 
III-VII 
V-IX 
III-VII 

V-TX 

III-VII 

IV- VI 

V-IX 


VII,  IX 
III-VII 
III-VII 
III.V 
VII,  IX 

III-VII 
V-IX 

III-VII 
V-IX 

VII,  IX 

III-VII 

III,V 

VII,  IX 

VII,  IX 

V-IX 

III-V 
III-VII 
III-VII 
III-VII 
III-VII 

V-IX 
III,  V 
IV- VI 
III-VII 
IV- VI 


III-VII 
III-VII 
III-VII 
III-VII 


I 


B. 


C. 


D. 


77  30  2.1 

ti         <t  t« 

90  30  1.6 

95  40  6.5 

346  40  1.9 

81      O  I.I 

88  35  2.8 

94  5  3.5 
199  59  59.7 

95  40  5.0 


1 .0 


10.2 


59.5       8.0 
6.9     13.9 

58.3    I».J 


82  30 

63  45 
96  25 

88  35 
67  20 


2.2 
5.0 
0.0 
2.2 

5.8 


58.7 
0.9 
0.8 

55.4 
4.1 

58.8 
2.2 
0.1 
0.0 
4.8 


1. 1 

<i 

59.4 
6.6 

58.0 


7.4  ■  58.8 

8.7  0.1 

9.4  1.5 

66.0  58.1 

11.5  3.T 


5.7 
9.0 
6.3 

6.3 
II. 7 


i« 


<i 


69    9  59- > 
96  40     2.2 

67  53     31 
23  55     6.0 


57 

■9 

0 

5 

I 

3 

5 

.8 

tt 


7.4 
8.9 

12.2 


ti 


t< 


tt 


it 


,     20    5  I. I 

22  10  4.0 

tt      It  tt 

95     5  5.0 

78  20  2.1 

21  45  1.2 

98  10  3.7 

20    9  59.2 

20  55  3.2 


59.2 
3.t 


tt 


57.5 

1.3 

57.0 

57.9 
3.1 

tt 

56.9 

59-4 
i.o 
4.8 

It 


•• 

t< 

4.6 

12.6 

2.7 

9.4 

0.3 

7.2 

20  55 

77  50 

5  50 

93  55 
200    o 


3.2 
2.8 
5.2 
o.S 
4.1 


4.1 

5S.2 

1.4 

1.4 
3.2 
4.8 

0.5 
4.2 


7.9     57.9 
9.8       1.4 


3.8 

1.8 
0.0 
1.6 

58.7 
3.6 

3.6 

1.8 

5.5 
0.0 

4.3 


9.1 
66.8 

9-7 

9.7 
9.8 

14.0 
7.6 

10.3 


80  25     5.6       4.2 
90     5     1. 1   I  59.8 

81  40     5.7        3.2 


22 

tt 


o 
tt 


1.5 
tt 


69  10  3.8 

96  40  4.0 

96  55  5.1 

23  55  2.4 


n 


20   10 
22  10 


.t 


tt 


5.9 

2.9 
it 


It 


1.3 
tt 


2.3 

3.5 

4.9 

1.2 

tt 


4.7 

2.3 
II 

It 


10.7  3.1 

6.4  5^.8 

9.7  30 

8.2  '     05 


tt 

10.2 

II. 2 

II. 7 

8.2 


12.8 

9.8 
11 

ti 


ft 


3.4 
3.3 
3.4 
0.0 


tt 


31  29  58.8      56.8     64. 1 


20     5 

72  55 
88  10 
20  50 


o  8 
2.9 

4.9 
1.2 


20  54  58.9 


tt 


77  50 

5  50 

93  55 

354  25 

200    o 

85  25 
20  40 

25  50 
72  25 


41 
3.0 

1.7 
0.4 

1.2 
2.0 
4.8 
6.2 
2.6 


59  3 
I .  I 

2.8 

1.2 

57.9 
tt 

4.1 

3.8 
1.6 
1.2 

1.7 

T  7 


8.2 

9.0 

10. 1 

a. I 
65.9 


II. 9 
12.8 

q.S   i 

7.8      I 


6.0 

2.4 
It 


55.0 

59.0 
I.I 
2.0 

59.9 

58.3 


5.0 
4.8 
1.0 
0.2 

1.9 
3  <^ 


E. 


7-1 


tt 


3.7 
10.5 

6.1 


2.4 
4.6 

5.9 
61.4 

II. 7 

6.6 
9.8 
6.2 
6.2 
10.8 

(t 

4.0 

6.7 
8.9 

12.2 

tt 

7.9 

10.2 

tt 

1 1. 4. 

7.9 
8.2 

9.3 

65.5 
10.2 

IC.2 
9.2 

12.2 
7.1 

8.8 

II. 7 
6.2 

9-3 
7.8 


10.2 

10. o 

9.9 

7.7 
if 

10.7 

10.4 
t> 

tt 
64.2 


tt 


6 

4 

7 

.6 

8. 

4 

7 

8 

65 

.7 

II. 8  j 
10.2  I 

7.3 
7.7 

8.2 
7.8 


4.9 

12.2 

4.3 

'37 

6.9 

13.2 

4.4 

14.0 

3.6 

9-5 

2.4 

9.5 

F.   Mean.  Observ*d.  Nadir  cor 


tt 


1.3  I  3.80 
tt     it 


59-5 
50 

1.9 

0.1 
1.0 
0.9 

59-9 
6.1 

2.0 
6.0 
0.8 

3  o 
7.2 

t( 

2.x 

2.8 

5.2 

7.1  ! 

ft 

1.2 

4.7 
tt 

6.2 

2.9 

3.1 
4.2 

59.2 

3.> 

3.1 
4.9 
7.0 
1.0 
5.2 

6.6 

2.0 

5.4 

3-9 
tf 

5.6 

5.5 
6.3 

3.1 

if 

6.1 

4.6 
ft 

tf 
60.2 

0.7 

2.4 
4.2 

13-4 
60.1 

tf 

5.8 
5.5 
1,4 
1.9 

2.7 

3.7 

5.2 

7.3 
5.0 


1.95 
8.23 
2.S8 


1.42 

3.02 

3.67 
60.08 

6.92 

2.13 

5.55 

1.73 
2.60 

723 

ft 

1.57 
3.20 

4.73 
8.02 

If 

2.53 
5.53 

»f 

9.27 

4.47 
3.33 
5.33 

61.27 
5.20 

5.20 

5.28 

8.12 

2.83 

6.15 

6.98 
2.38 
6.05 

3.87 

ft 


5.92 

6.25 
6.88 

3.77 
ft 


7.70 

5.40 
tf 

«f 
5985 

2.40 
4.02 
5.40 
5.27 
1. 13 

ft 

7.12 
6.68 

3.58 
3-53 

4.02 
4.33 

7.52 
8.67 

5.43 


r. 


35 

35 
32 

28 
29 

30 

29 
35 
30 

34 

33 
30 

35 
29 
33 

31 
35 
31 
27 
29 

33 
27 
33 
33 
32 

26 

35 
31 
36 
32 

32 
31 
27 
27 
30 

35 
31 
34 
33 
38 

35 
31 
32 
29 

32 

31 
32 
33 
35 
27 

33 
34 
34 
33 
3« 

31 

31 
26 

27 
33 

30 
3" 

39 
29 


141 
132 
19S 
180 

303 

351 
546 

445 

388 

534 

691 

027 
803 

515 
720 

348 
602 

873 
070 

525 

080 
148 
051 
515 
973 

686 
185 

473 
298 

055 

183 
229 
007 
486 
611 

460 
292 

174 
268 
678 

701 

951 
704 

367 
866 

100 
982 
486 
804 
210 

882 
911 

823 

135 
849 

950 
326 

913 

551 
674 

501 
198 

983 

583 


31.176 


r. 
30.532 


30.532 
30.562 


30.562 


30.521 


33. 
34. 
34. 
3«. 
3>. 

3'- 

s6. 

37- 
33. 


30.521  ' 

30.459  y 
.  .  39 
.     .      «9 

30.459  i  3* 
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E 

o 

cs 
X 


I 


I 


THERM'S. 


At.   hx. 


in. 


30.010  '  70.0  I  63.7 
30.014  .  70.0  '  63.2 


30.026  ,  69.0  I  6). 2 
30.068  68.0  64.0 


30.066  67.5 


30 


30 


30 


30 


30 
30 

30 
30 


3" 


30 


076  6C».8  I  61. 


100  65.6 


106  64.5 


122   63.2 


136  '  63.2 
i.|o  '63.0 


248 
248 


30.a63 
3o!s68 


3025ft  63.5 


I 

,  65.2 

I  •  ■ 
1  65.0 


250  I  64.0  57.6 


270  ,  63.0  i  55.6 


62. 
60. 


63.9 


59.5 


58.3 


58.0 


58.5 
s8.o 

60.0 
59-2 


53-5 
52.7 

56.9 


f2  « 
«>  o 


o 

it 


c 

3 
u 
*•* 
w 

C  0 


Apparent 
Zenith  Distance, 


l_ 


ft 


n 


-  2  24.5  I  S. 
2  24.4 

-  52-4 

+  I  13.2  '  S. 
38.9  I  N. 


I 


5.5 
+  30  7 
-  2  34.2 

2  4.7 


S. 


—  I 


—  2 


—  I 


38.2 
16.7 

44.5 
32.7 
39.0 


I 


24.7 
2  38.1 

41.8 

1  49  4 
32.5 

I  18.5 

I  47.5 
I  16.9 

X  32.3 
I  15.8 


57  27  39-3 
57  27  39.4 
70  29  Q.5 

75  41  21.4 
33  19-18. 2 

61  o  7.0 
68  35  33.8 

74  2  29.5 

•     •     •     • 

75  3S  2.2 

62  28  23.9 

43  4?  22.3 

76  22  17.3 

^8  35  35.3 
47  »8  28.3 

47  19  42.6 
49  7  23.5 
76  39  21.4 
47  56  54.2 
3  55  40.5 


3 
o 

2 

2 

75 


53  49-6 
6  50.1 
8  48.6 
8  33.2 
3  51.5 


+ 

2      1.4 

58  22     5.8 

— 

2  24.7 

I  42  38.7 

28.8 

78    9  36.6 

2    59.2 

0    7    2.0 

46.6 

0  51  18.6 

50.3 

0  54  14.9 

— 

21.0 

s. 

57  49  44.3 

+ 

I    51.6 

N. 

14     8     0.3 

• 

f 

I    35.9 

S. 

73  56  38.8 

—  2  35.1 

24.3 

1  54.6 

2  28.6 

4  14.9 

2  42.4 

45.3 

—  I   8.7 

4-   36.6 

—  I  12.8 

17.9 
I  17.0 

1  32.2 

—  2  44.8 
+  I  44.1 

—  1  45.1 

2  17.7 
2  IS.O 
I  21.7 

41.4 


44.3 
25.7 
53.2 
32.8 
38.6 


23.3 
-  4  58.2 

+   a7.6 
5 


S. 

N. 
S. 

N. 


60  22  31.8 
70  4  38.0 

61  38  II. 4 

I  57  35.3 

1  55  49-« 

49  7  23.5 

76  39  20.9 

76  53  58.2 

3  55  40.4 

3  53  510 

o  9  49.8 

2  8  48  4 
2  8  33.2 
2  7  20.6 

II  31  44.0 

o  3  17.2 

52  52  46.4 
68  7  50.4 

o  48  43.5 
o  54  19.7 

o  54  16.9 

57  49  41.4 
14  8  0.1 

73  53  30.7 
25  36  35-1 


65  24  4T.0 

o  35  9.3 

5  50  36.3 

52  24  42.9 


c 
o 

*■* 

u 
a 


I      ft 

I  28.4 

1  28.5 

2  38.3 

3  3S.2 
37-3 

1  42.0 

2  23.8 

3  i^>.o 

•     • 

3  37.8 


2.0 
6.1 

56.8 

3.5 
3.9 


3.9 
0.1 

2.2 

2.1 

3  32.0 

I  33.1 
».7 

4  27.5 

0.1 
0.9 

0.9 

I  3^-2 

14.5 

3  17.3 


1  40.9 

2  37-5 
I  46.4 

2.0 

1.9 


4 


1.9  I 


1  48.7  ' 
54.5  I 

3  50.4  I 

2  24.6 


I 
I 

3 
1 


I 


6.7 

58.9 

3.4 

4.0 

3-9 

0.2 
2.2 
2.2 
2.2 
II. 9 


o.  I 

1  16.8 

2  24.1 

0.8 
0.9 

0.9 

I  32.5 
14.7 

3  19.6 
28.0 


2  6. 1 
0.6 

5.9 
I  154 


Observed 
Declination. 


+ 


18  35 

28.9 

18  35 

29.1 

31   38 

9.0 

36  5» 

20.8 

72  13 

34.3 

22  8 

29  44 
35  12 


1?.2 

18.8 

0.7 


+ 


36  48   1.2 

23  3^  33-8 
4  52  38.0 

37  32  28.9 
29  44  21. I 

8  25  51.4 

8  27  5.8 
10  14  50.8 

37  49  39-4 

9  4  18.9 

34  57  54.4 


34  59  45.3 

38  46  48.6 

36  44  48.0 
+  36  45  3.5 

-  36  13  44.7 

-  19  30  o.i 
-f  37  10  58.4 

-  39  20  25.3 
+  38  46  36.7 

37  59  »9-3 

+  37  59  23.0 

-  18  57  36.7 
+  53  »  53.6 

-  35  6  17.3 


21  30  33.9 

31  13  36.7 

—  22  ,\()   19.0 

-I-  36  5^  1-5 
+  36  57  47.9 

—  10  14  51.4 

37  49  41.0 

—  38  4  22.8 
+  34  57  54.4 

34  59  43.9 

38  43  48.8 
36  44  48.2 

36  45  3.4 

36  46  16.0 

-  27  21  42.9 

+  38  50  21.5 

-  14  o  24.4 

-  29  16  35.7 

-+-  38  4  54.5 

37  59  18.2 

+  37  59  21.0 

-  18  57  35.1 

+  53  I  53.6 

-35  3  'I. 5 
+  64  30  41.9 


—  26  33  8.3 
-h  38  18  28.9 
+  ^32  56.6 

-  13  32  19.5 


• 

\^ 

Reduction     > 
to  1877.0.      £ 

REMARKS. 

tn 

.ra 

0 

II 

+       6.0     Y. 

5.9     Y. 

9.3     Y. 

-h     10.6     Y. 

-     12.3     Y. 

+       3.4     Y. 

4.4     Y. 

4.7      Y. 

.    .      Y. 

12.4      Y. 

+       5.9     Y. 

-      1.4      Y. 

+      9.3     Y. 

+       5-0     Y. 

-       3.3      Y. 

1 

3.4     Y. 

-       4   I      Y. 

+      4.5     Y. 

-      6.1     Y. 

17.2     Y. 

1 

17.4     Y. 

18.4      Y. 

18.7     Y. 

1S.7      Y. 

2.3     Y. 

£.9  '  Y. 

20.9     Y. 

5.9  ,  Y. 

22.0     Y. 

22.3     Y. 

1 

1 
2S.3     Y. 

14.1      Y. 

23.5     Y. 

-     14.3     Y 

•                     * 

Y. 
T 

+       3.8     Y. 

6.2  1  Y. 

+       2.4 

Y. 

-     15.3 

Y. 

15.4 

Y. 

-       4.1 

Y. 

+       4.5 

Y. 

+       3.1 

Y. 

-     17.4 

Y. 

17.5 

Y. 

18.6 

Y. 

18.8 

Y. 

18.9 

Y. 

19.0 

Y. 

18. s 

Y. 

20.7 

Y. 

10.9 

Y. 

8.6 

Y. 

22.2 

Y. 

« 

22.5 

Y. 

22.6 

Y. 

14. 1 

Y. 

23.8 

Y. 

14.2 

Y. 

23.4 

Y. 

•              • 

Y. 

25  3 

Y. 

24.2 

Y. 

247 

Y. 

-     27.7 

Y. 
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DATE. 


1877. 
Sept.  23 


25 


Oct.  I 


S 

9 

2: 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

«3 
14 
>5 

16 

17 
18 

19 
20 

21 

22 

23 
24 
25 

26 

27 

28 

29 
30 

31 
32 

33 
34 
35 

36 

37 

3^ 

39 
40 

41 
42 

43 
44 
45 

46 

47 
48 
49 
50 

51 
52 
53 
54 

55 

56 

57 
58 

59 
60 

61 
62 

63 
64 
65 


OBJECT. 


44 


Lalande  1504 
O.  Arg.  N.  1118 
Weisse  o**,  144 
Ceti     .      .     . 
Lacaille  444  . 


Weisse  643  . 
Lalande  3390 
O.  Arg.  S.  1210 

20  Arietis.    .     . 

f    Arietis 


B.  A.  C.  750  . 
Lalande  4903 
O.  Arg.  S.I  834    . 
Anon.  2*"  52™  30" 
Anon.  2*>  58"'  17" 

Anon.  3*>  5"  12" 
Nadir  . 
B.  A.C.  8252. 
Lacaille  9747 
Radcliffe  73  . 

Groombridge  73 
Weisse  749    . 

18  Ceti     ... 
Lalande  1504 

64  Ceti     .     .     . 


44 


O.  Arg,  N.  1118 
Weisse  144    . 
Ceti     .     .     . 
Lacaille  444   . 
Weisse  643    . 


Lalande  3390 
O.  Arg.  S.  1210 

20  Arietis      .     . 

^  Arietis  .  . 
B.  A.  C.  750  . 

Lalande  4903. 

O.Arg.  S.  1834  . 
Anon.  2*»  52"  30" 
Anon.  2**  58"  I7« 
Anon,  3*"    6"  ii" 


Eridani     . 
Nadir  . 
B.  A.C. 6569. 
Lacaille  8090. 
Lalande  36762 


Anon.  19**  31™  ©■ 
Lalande  37785     . 
Anon,  ig""  57"  2i" 
Anon.  I9'»  57"  2i" 
Anon.  19'*  57"  26» 

Weisse  135  .  . 
Anon.  2o*»  34*"  7^ 
O.  A  rg.  S.  20896  . 
Weisse  1359  .  . 
Anon,  an •>  16™  47* 

Weisse  (2)  871     . 
Anon.  21''  36™  II* 
Weisse  (2)  1102  . 
Lacaille  9012 
Piazzi  33  .     .     . 


26  Cephei 

Nadir  .... 
Lalande  36238    . 
Anon.  19*'  20"  17* 
Lalande  36732    . 


9 


8.5 

•        • 

9.0 

7.0 

7.5 
7.5 

9.0 

6.0 

6.0 


7.5 

7.5 
8.0 

9.0 
8.5 

8.0 

•  • 

7.0 

•  • 

8.0 

9.0 
9.0 


6.0 


9.0 
6.0 
6.0 

7.5 


8.5 
9.5 
8.5 
8.5 

5.5 


8.0 


7.5 


7.5 

8.0 

8.5 

•       • 

6.5 

8.5 

7.3 
8.8 

5-5 


S  be 

c 

«*M  — 

tt 


3 
3 
3 
3 
3 

3 

3 

3 

3 
I 


3 

3 
3 
3 
3 


3 
3 
3 

3 
3 
3 
3 
3 

2 

3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


3 
3 
3 

3 

3 
1 

2 
3 

2 

3 
3 
3 
3 

2 
2 

3 

2 

3 


3 
2 

2 


Transit 
Wires. 


V-IX 

IV-VI 

III-VII 

III-VII 

III-VII 

III-VII 

III-VII 

V-IX 

III-VII 

V 

III-VII 

III-VII 

III-VII 

V-IX 

V-IX 

III-VII 

IV-VI 
III-VII 
III-VII 

III-VII 
V-IX 

III-VII 
V-IX 

III-VII 

VI.  VII 
V-IX 

III-VII 
III-VII 
III-VII 

III-VII 
III-VII 
III-VII 
III-VII 
III-VII 

III-VII 

III-VII 

V.IX 

V-IX 

III-VII 

III-VII 

III-VII 

III-VII 

V-IX 

III-VII 
III-VII 

V 

III.  VII 

V-IX 

III.  VII 

V-IX 

III-VII 

III-VII 

V-IX 

III.V 

VII.  IX 
III-VII 
VII.  IX 
III-VII 

IV-VI 

iii-vii 

III.  VII 
VII,  IX 


MICROSCOPES. 


MICROMETER. 


A. 


i» 


20  25  5.0 

4  25  i.o 

46  o  0.4 

67  30  2.2 

83  40  1.0 


68  10 
22  5 

77  30 
33  40 
48  50 


It 


II 


3.8 
0.1 
0.0 

2.4 
5.2 

« 


44  30  2.3 

84  o  0.5 

44  10  I.I 

21  45  1.4 


20  25 

200  o 

6  25 

85  25 

14  40 


3.1 
5.2 
1.6 

2.9 
6.0 


16  9  56.6 
25  50  6.6 
72  25  4.0 
20  24  58.4 
70  55  4.3 


4  25 
46  o 

67  30 

83  40 

68  10 


3.8 
3.6 
1,4 
4.1 
3.7 


22  5  2.0 

77  29  58.5 
33  40  5.6 
48  50  3.6 


•I 


II 


II 


44  30 
84  o 
44  10 
21  45 
21  45 


0.9 
0.9 
3.0 

5.5 
5.8 


81  4  58.7 
200  o  4.1 
88  20  2.1 
94  5  4.0 
22  o  0.2 


69  10 
23  55 


3.2 
6.1 


23  55  1.0 
II  It   II 


II 


II 


II 


70  10 
21  10 
86  30 

72  55 
70  o 


3.0 
6.9 
1.1 

4.9 
2.4 


24  45  2.2 

•I   II  II 

19  55  1.8 

87  55  6.1 

42  20  3.6 


354  25 

200  o 

22  40 

22  o 


1.4 
3.3 
2.5 

'•5 


II 


II 


B. 


It 


5.0 
1.4 

59.8 
1.8 
1.8 


4.0 
I.I 
1.5 
4.4 
6.5 

II 

2.8 
0.8 
1.6 
1.6 

3.3 
5.8 
59.8 
0.9 
2.0 

52.2 

5.8 

4.1 

55.8 

2.0 

2.2 
2.2 

58.8 

1.9 
1.9 

i.o 

56.5 

5.3 

2.8 
II 

58.1 
55.8 

1.4 

2.8 

2.7 

56.8 
1.2 

57.8 

57.9 
55.4 

58.4 
1.2 

56.5 
II 

II 

58.8 
2.0 

58.0 
1.0 

59.8 

57.4 
II 

58.1 
2.8 
0.3 

59.1 
0.0 

57.9 

57.2 
II 


C. 


»* 


12.9 

8.3 
5.8 
8.6 

7.1 


II. 2 

7.9 
6.8 

9.0 

II. 8 


II 

6.9 
6.6 
6.9 

7-5 

11. 6 
12.6 

8.5 

9.5 

II. I 

60.8 

11. 7 

10. 0 
64.0 

8.9 

9.9 

9-5 
6.2 

8.8 

9.8 

7-7 
64.6 

12.0 

9.0 
II 

5.< 

6.3 

8.2 

11.5 
9.8 

63.4 
9.2 
5.0  1 
6.0 
4.1 

7.3 

10. 1 

^.o 

II 

It 

6.5 
10.2 

6.6 


D. 


n 


4.2 

59.0 
58.0 

0.2 

1.8 

4.0 

59.6 

59.8 

3.5 
6.8 

II 

0.8 
1.2 
0.2 
i.i 


I 


13. 4 

8.2 

6.4 

7  8 
7.8 

"3 
9.1 

7.4 
g.8 

13.4 


8.8 
6.1 
6.2 
8.2 


4.2  II. 3 

5.2  10.7 

58.5  8.2 

2.0  I  9.2 

0.9  10.7 


I 


48.0 
2.6 

2.7 

51.2 

0.0 

0.0 
0.0 

58.4 
0.8 
0.9 

59-2 
54-4 

3  9 
2.2 

41 


55.4 

56.9  , 
0.0  j 

2.0 
2.5 

54.0 

59.1 
58.1 

58.5 

54.0 

59-0 
0.4 

55.9 
II 

II 


56.6 

3.3 
58.0 


8.1 

59-5 

7.1 

57.9 

4.9 

It 

55.9 
II 

6.2 

58.0 

10.3 

2.1 

7.5 

58.3 

8.2 

57.8 

7.5 

0.2 

4.4 

54.2 

5.7 

II 

54.0 
II 

60.2 

13.7 

12.2 

65-9 
10.2 

10.8 
II. I 

6.3 
9.2 

10.3 

9.2 
65.8 
13.9 

11. 3 
II 

6.1 

6.2 

9.4 

12.8 

12.5 

62.3 
8.8 
6.0 

7.4 
5.2 

8.6 

11.3 

5.4 
It 

11 

8.1 

13.3 
6.0 

9.9 
8.1 

5.4 
If 

6.2 

11. 4 

9.4 

8.1 

8.8 

7.8 

7.8 
II 


F. 


5.7 
1.9 
I.O 

3.5 
2.9 

6.1 
2.2 
1.0 

4.5 
7.2 

II 

3  ' 
1.4 
2.0 

2.8 


4.0 
7.0 

4.1 

5.2 
6.0 

55.9 

8.5 
7.2 

59.1 
6.9 

7.0 
6.0 

3.1 
5.5 
7.1 

4.9 
60.9 

8.5 

7.8 
11 


1.7 
2.2 

3.7 
7.0 

7.7 

59.9 
5.6 

3.3 
3.8 
2.0 

4.9 
6.5 

0.0 
It 

II 


4.2 
8.5 
2.9 
5.5 
5.3 

1.4 
It 

2.6 
7.2 
6.3 

3.9 
4.0 

3.1 

3  o 
II 


Mean.  Observ'd. 


I  ^ 


I 


7.70 

3.30 
1.90 
4.02 

3.73 

6.73 

3.33 

2.75 
5.60 

8.48 

It 

4.12 

2.77 
3.00 

3.77 

6.23 

7.75 

3.45 

4.95 
6.12 

55.62 
8.15 
6.70 

59.07 
5.38 

5.62 
5.40 
2.37 
5.05 
5.62 

4.00 

60.12 

8.20 

6.12 
II 


1.22 

1.88 
4.28 

6.93 
6.83 

59.18 
4.67 
2.05 

2.93 
0.15 

3.57 
5.93  ' 

0.75 

II 

II 

2.87 

7.37 
2.10 

4.82 
3.43 

1.20 
It 

2.15 
6.65 

4.23 

3-07 
3  0' 
1.05 

1.53 
It 


34 

33 

33 
28 

31 

32 
32 
28 
30 
31 

36 
24 
33 
29 
27 

34 
30 
30 
31 
34 

27 
2S 

31 
34 
31 

33 

34 

28 

31 
32 

33 
28 

30 

31 

35 

24 
33 
29 
27 
39 

32 
30 
33 
35 
37 

35 
34 
30 
27 
32 

34 
35 
34 
34 
32 

28 

31 
29 

34 
34 

33 
30 
29 

30 

37 


329 
190 

913 
756 

567 

269 

951 

329 
000 

683 

045 
617 

517 
628 

599 

835 
558 
no 

145 

459 

541 

385 
123 
126 

329 

352 
067 

647 
543 
583 

010 
260 
065 
607 
954 

519 

383 
639 

682 

142 

717 
466 

667 

323 
226 

612 
287 
402 
286 
808 

251 

626 

613 
911 

494 

335 
005 

572 
702 
742 

788 
464 

572 
936 
337 


Nadir  cor.  Cori'd 


r, 
30.459 


30 
30 


30 
30 


30 
30 

30 


459 
465 


465 

485 


485 
535 

535 


r. 

33.853 
32.727 

33.452 
28.298 

31.112 


32.172 
32.485 
27.877 
29.536 
31.224 

35.584 
24.156 

33.063 
29.166 
27.124 

34.368 

•  • 

29.641 
30.685 
33.985 

27.067 
27.906 
30.660 

33.^4 
30.866 

32.874 

33.598 
28.183 
31.082 
32.120 

32.538 
27.798 
29.595 
31.140 

35.487 

24.052 
32.923 
29.168 
27.201 
38.670 

32.256 

•  • 

33.187 
34.845 
36.725 


35.129 

33-795 
29.917 

26.791 

32.308 

33.769 
35.125 
34.133 
34 . 428 
32.013 

27.845 

30.499 
29.079 

34.234 
34.254 

33.297 

29,030 
30.390 
36.778 
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E 

o 


THERM'S, 


At. 


ID. 


50.250       61.8 


30.240       61.2 


30.232    ,    60.5 


30.180       67.0 


30.174    i    67.0 


30.164       66.5 


•  • 


30.164    I    66.3 


30.160       65.5 


30.150   I   65.2 


30.148 


65.0 


30.150       71.0 


30.154    1    70.8 


•  • 


30.146 


■  • 


Ex. 


5g 

V  o 

11 

3  o 


II 


54  3 
54.2 


53.7 


—  2  0.7 

I  25.5 

—  I  48.2 

+  53-4 

—  34.8 


8.1 
»7.9 

6.5 
14.5 
38.3 


62.7 


—  2  55.0 

+  3    3.1 

—  I  36.0 
4-  26.1 
+  I   30.x 

—  2  16.9 

•  • 

-♦-         II. 2 

—  21.5 

—  2     4.9 


+   I  3»-9 

+   I     5.6 

62.2  I  —       20.7 

1  54.2 
27.1 


61.6 


61.6 
61.6 


60.6 


60.1 


59.9 
67.6  ' 


66.5 


■  • 


70.0     65.2 


30.154     68.5 


30.148  .  68.0     63.5 


63.7 


•  • 

•  • 

•     • 

•    • 

•  • 
66.5 

•  ■ 

•  • 
61.1 

•  • 

9B.ISO 

66.0 

60.7 

90.090 

•     • 
71.0 

•  • 
69.0 

■     • 

•    • 

•     • 

•     • 

I  30.1 

-  I  52.8 
+     56.9 

-  33.9 

1  6.4 

—  I  19.6 

+  I  9.0 
+      12.7 

-  35.7 

—    2   52.0 

+  3    6.4 

—  I  31.6 
+  26.1 
+  I  27.7 

—  4  31.7 

—  I  10.7 

—  1  39-9 

2  3*9 

3  30.7 

2  40.7. 

—  I  58.9 
+  2.6 
+   I  40.6 

—  I   12.3 

1  58.1 

2  40.6 
2  9.5 
2    18.8 

—  I      3.1 

+    1      7.5 

—  15.6 

+        28.8 

—  a  12.7 
a  13.3 

-  «  43.3 

+      30.4 

—  la.a 

-  3  3a.4 


Apparent 
Zenith  Distance. 


S. 

N. 
S. 


/» 


0  23  7.0 
15  30  22.2 

25  58  13.7 

47  30  57.4 
63  39  28.9 

48  3  58.7 
2  3  45.4 

57  31  9-2 
13  40  20.1 
28  49  30.1 

28  47  13.4 

24  33  7.3 
63  58  26.8 

24  10  29.1 

1  46  33-9 


S.   o  22  49.3 

•    •    ft    ■ 

N.  13  34  15.3 
S.  65  24  43-5 
N.   5  21  58.8 

N.   3  48  32.5 

S.   5  51  13.8 

52  24  46.0 

0  23  4.9 
S.  50  54  38.3 

N.  15  36  24.4 
S.  25  58  12.6 

47  30  59-3 
63  39  3«.i 

48  8  59.2 

2  3  44.4 

57  31  9> 
13  40  20.9 

28  49  30.4 

28  47  14.2 

24  33  7.6 

63  58  30.3 
24  ID  30.3 

1  46  34.6 
I  40  35.1 

61  3  48.5 

a     •     .     • 

68  18  22.2 

74  2  31.! 

I  56  29.4 

49  7  22.8 

3  53  7.0 
3  55  3.3 
3  56  41.3 

3  53  48.4 

50  8  4.7  ! 
I  7  26.8  I 

66  27  52.6 
52  52  46.0 

49  59  0.3 

4  46  8.7 
S.  4  4^  45.6 
N.  o  4  29.0 
S,  67  52  54.0 
S.  22  17  50.9 

N.  25  36  40.3 

•  «  .  . 

S.   2  40  32.1 

I  59  49.3 
S.   I  56  29.1 


c 
o 

u 


Observed 
Declination. 


2 
I 
I 


vS       I 


0.4 
16.3 
28.4 

3.6 

57.0 
4.9 

2.1 

31.3 
14.2 

32.1 

32.0 
26.6 

58.7 
26.1 

1.8 


-h 


9  16  24.8 

36  49  51.3 
18  39  1.7 

25  13  4.5 
ID  3  36.6 

10  5  53.4 
14  20  4.9 
25  6  46.7 
14  42  43.6 

37  7  3.1 


0.4  '    38  30  49-1 


13.8 
4.2 
5.4 

3.8 

5.9 
14.1 

0.4 
0.3 

16.0 
27.9 

2.4 

55.0 

3.8 

2.1 
29.7 

13.9 
31.5 
31.5 

26.2 

56.9 

25.8 

1.8 

1.7 


I 


I  43.4  I  —  22  II  53.1 


2  21.0 

3  J4.8 

1.9 

I  5.3 
3.9 
3.9 
3.9 
3.9 


7.9 
I.I 

10. o 

15.2 

7.9 

4.8 

4.7 

0.1 

19.9 

23.5 

27.5 

•  . 

2.6 

2.0 

1.9 


I 


34 
34 


Reduction 
to  1877.0. 


O     /       II 

38  30  31.4 

54  30  17.3 

12  54  56.7  ' 

8  38  22.2  I 

24  47  47.1  1 


29  27  4.4 

-  35  12  7.1 

I-  36  57  7.5 

-  10  14  49-3 
+  35  o  27.9 

34  58  3».6 

34  56  53.6 

+  34  59  46.5 

-  II  15  33.8 
+  37  46  10.9 

-  27  36  23.8 
14  o  22.4 

-  II  6  29.4 


7  25.3 

8  48.5 


H-  52  28  37.9  1 

—  26  33  8.9 
+  44  15  43.0 

42  42  15*1 

+  33  2  19.1 

—  13  32  21.3 

+  38  30  33-5 

—  12  2  9.8 

+  54  30  1^2 

+  12  54  58.3 

—  8  38  22.9 

24  47  47.3 

—  9  16  24.2 

+  36  49  52.3 

—  18  39   0.0 

+  25  13  4.0 

10  3  36.9 

10  5  53.1 

-h  14  20  5.0 

—  25  6  48.4 
+  14  42  42.7 

37  7  2.4 

+  37  13  2.0 


+  38  58  7.9 
-  29  I  35.1 
-f  16  35  24.4 

64  30  46.6 

•    •    •    • 

36  13  4.1 

36  53  47.5 

-H  36  57  7.8 


II 


—  23.6 
20.6 
26.5 
28.7 
30.0 

29.1 
21.6 
3^.2 
23.0 
25  8 

25.8 

24.5 

31.5 
23.6 

17.4 
16.7 

•    • 

24.5 
25.2 

24.4 

24.3 
25.2 

27.7 
24.1 

28.2 

21.3 
26.7 
28.7 
29.8 
29.1 

22.1 
30.2 

23.4 
26.0 
26.0 

24.7 

31  4 

23.8 

17.9 
17.3 

—  30.8 

.  • 
4-  5-0 
+   6.2 

-  15.8 

3.9 

17.3 
18.3 

18.3 

18.3 

7.0 
21.2 

5.3 
10.4 

13.4 

24.0 
24.0 
24.9 

12.5 
23.1 

26.1 

m  • 

14.9 
15.9 

-  15.9 


> 

(A 

O 


Y. 
Y. 
Y. 
Y, 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y, 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 
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DATE. 


1877. 
Oct.  2 


13 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

TI 
12 

13 
M 
15 

16 

17 
18 

19 
20 

21 
22 
23 
24 
25 

26 

27 
28 
29 

30 

3» 
32 

33 
3-1 
35 

36 

37 

38 

39 
40 

41 
42 

43 
44 
45 

46 

47 
48 

49 
50 

5' 

52 

53 
54 
55 

56 

57 

58 

59 
60 

61 
62 
63 
64 
65 


OBJECT. 


O.  Arg.  S.  19857  . 
Anon.  19**  49"  30* 

B.  A.C.  6857.  . 
Weisse  (2)412  . 
Anon.20>*  15"*  12» 

B.  A.C.  7006.     . 
Anon,  so**  32™  24* 
O.  Arg.  S.  20819  . 
Anon.  20*>  57™  36" 
Anon.2i*»  4">  io» 

Anon.  21^  5™  50" 
Weisse  (2)  871     . 
Weisse  (2)  1 100  . 
30  Aquarii 

Piazzi  33  .      .      • 


Anon.  22*»  17"  31" 
Anon.  22''  38'"  29* 
Lacaille  9315  (1st  *) 
Nadir  .... 
Lacaille  8045. 


Lalande  36732     . 
O.  Arg,  S.  19857  . 
Sagittarii  . 
Weisse  1068  . 
Anon.  19**  59"'  20" 


^    Capricorni 

Anon.  20"  19™  5 3* 
AnoD.  20'*  32™  24* 
Anon.  2o''  jS*"  38" 
O.  Arg.  S.  20896  . 

Anon.  20*»  57""  36" 
Lacaille  8760. 
Anon.  21"^  36"'  II" 
Weisse  (2)  1 102   . 
30  Aquarii     . 

Anon.  22'»  4™  50* 
Anon.  22**  I7"«  3M 
Lacaille  9195. 
Anon.  22I'  37'"  38* 
Lacaille  9315  (ist  •) 

Anon.  23''  II™  37" 
Anon.  23**  20™  29" 
Nadir  .... 
Anon.  19*'  49"  42' 
Anon.  19*'  57"'  2i" 

Anon.  20*'  13™  27" 
Lacaille. 847 1. 
Anon.2o*»  34™  7" 
Anon.  2o**  44™  35" 
Weisse  1359  .    .. 

Anon.  2i*»  4™  io» 
Anon.  2i'»  20"»  42* 
Lacaille  8873. 
Weisse  (2)  iioo  . 
Anon.  22''  4™  50" 

B.  A.C.  7810 
Anon.  22'>  30™  36" 
Anon.  22*>  38™  14" 
Anon.  22'*  49™  38* 
A*  Aquarii     . 


75 


Anon.  23*»  ii"»  37" 

Anon.  23^  20""  39* 

Pegasi 

Anon.  23*»  4:™  35" 

B.  A.C.  8355  (ist*) 


1 
>* 

a 

E& 

•^ 

-•S 

a 

o-o' 

1     ^ 

.  rt- 

« 

0  t 

S 

Z  "^ 

MICROSCOPES. 


MICROMETER. 


7.7 
8.0 


8.0 
7.0 


6.0 


8  5 
8.8 


8.8 

7.5 
7.5 


I  7.3 
6.5 


6.3 

7.5 
8.0 

6.0 

7.7 


8.3 

.    • 

7-5 


7.7 

6.5 
9.0 
6.0 

5  5 
6.5 

•       • 

7.5 

8.3 


7.0 

•       • 

8.0 


8.0 

•       ■ 

5-5 


3 

2 

2 


3 
3 
3 

3 
3 
3 
3 
3 


3 

2 

2 

3 
3 

I 

2 

3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 


2 
3 

2 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 

3 
2 

2 

3 

3 
3 
3 
3 
3 


Transit 
Wires. 


III-VII 

IH-VII 

V.  IX 

VII.  IX 

III 

V 

III-VII 

V-IX 

III-VII 

III-VII 

V-IX 
III-VII 
III-VII 
III-VII 
lIl-VIl 

III-VII 
III-VII 
III-VII 


3  .       V-IX 


IV-VI 
III.  VII 

V.  IX 
III-VII 
III-VII 


III-VII 
III-VII 
III-VII 
III-VII 
V-IX 

IV-VI 
III-VII 
III-VII 
III-VII 
III-VII 

VII,  IX 
IV-VI 

vii.  ix 

V-IX 

III-VII 
III-VII 
III-VII 
III-VII 
III-VII 

I-V 

III-VII 

III-VII 

III-VII 

IV-VI 

IV-VI 
III-VII 
VII.  IX 
VII,  IX 
III-VII 

III-VII 
IV-VI 

III-VII 
IV-VI 
IV-VI 


A. 


u 


75  25 

96  55 
18  50 

22    10 


5.8 

5.4 

2.2 

3.8 


It 


II 


It 


31  30 

83  5 
21  45 
71    10 


6.7 
3.8 

4.0 
4.8 


«< 


«( 


<« 


24  45 

»9  55 
66     o 

42  20 


4.8 
3.0 
4-1 
3-9 


22 

73 


10 
10 


85  40 

200    o 

92  40 


22    o    4.9 

75  25     0.7 


73 

•28 


II 

5 
o 


11 


IX 

71  55 

V.VI 

351  35 

V-IX 

31  30 

III-VII 

80    9 

V-IX 

86  30 

21  45 
98  10 

24  45 

19  55 
66     o 

347  JO 

22  10 

85  10 

73   10 
85  40 


65     4 

352  40 

I  200    o 

96  50 

23  55 


92 

100 

21 

20 

72 


71 
II 


o 

45 
5 
5 

55 


5 
II 


3.6 
5.4 

7.2 

3.8 

1.3 
59.1 

5.8 

2.0 

2.9 

5.9 
0.2 

2.3 

4.7 
4.2 

4.0 

4.4 

5.6 

50.8 
1 .1 
4.1 

1.7 
4.1 

31 

5.- 
6.2 

6.3 
0.8 

3.8 
II 


B. 


1.3 

3.3 

57.3 
0.8 


3.0 

0.1 

•:9.8 

59.8 


II 


0.5 
59.1 

57.3 
59-5 


0.2  55.5 
1.8      57.0 

3.8  I  59-3 
0.0  .  55.8 
0.2       0.0 


4.9 

59.5 
II 

2.4 

5.2 

8.2 
3.1 


1.8 
2.1 

4.0 
6.2 

5.8 
7.1 
7.1 

58.9 
2.2 

4-3 
1.6 

3-6 
2.4 

2.8 

6.1 

5.3 
0.2 


II 


0. 
Co. 

3 

8 

8 

2 

1. 

5 

3. 
-     6. 

9 
2 

c. 


II. 8 
10.6 

7.2 
9.0 


II 


10. 1 

7.6 

7.1 
7.9 

II 

8.6 
7.8 
7.2 
7.0 

4.8 

5.9 
9.1 

4.1 
6.1 


11.5 

8.1 
II 

9.8 
12.2 

'49 
12.5 

7.9 
68.4 

14.0 

8.9 
10. 1 
14. o 

8.9 

9-7 

15.6 
12.9 

13  7 
12.2 

13.7 

66.8 

10  8 

II. 3 

7.8 

9.1 

9.0 

8.2 

II. 8 

II. 8 

6.8 

8.4 


D. 


2. 1 
1.2 

55.2 

57.6 
II 


II 

0.2 

57.4 
57.4 
59.9 

11 

59.8 

59. 1 

58.2 

57.8 

53.2 
57.0 

58.8 

55.3 

58.7 

5.0 

0.8 
II 

3.0 
7.0 

7.3 

•        • 

0.1 
61:0 

8.2 

0.9 
4.0 
6.0 
1.8 

1.5 

5.2 
7.6 

7.6 
9.3 
9.9 

61.4 
2.8 
6.2 
0.7 
1.2 

1.2 

2.8 
5.2 
5.0 
0.9 


E. 


It 

12.2 
II. 2 

8.1 

II. 2 
I* 


12.7 
8.1 

10. 1 
9.8 


II 


9-2 
9.2 

8.7 
8.8 


5.7 

6.5 

8.8 

5.2 
4.6 

12.4 

6.1 
II 

9.4 
12.8 

139 
9.5 
7.4 

66.6 

14.0 

8.8 

9-3 
II. o 

7.7 
8.5 

10.8 
II. 4 
11.4 
11.2 
12.4 

65.5 
5.2 
8.6 

9-5 
10.2 

9.3 

lO.I 

'35 
14.7 

7.8 


2.2      10.2 


I 


F.       Mean. 


Observ'd 


n 


II 


II 


9.1 

4.3 
5.0 

6.6 


II 


5.6 

4.1 

4.7 
5.2 


•I 


II 


93  54  58.0  I  56.2  I  62.5  53.8 
5.5  6.2  II. 3  5.2 
4.7  '     2.9      10.9  ;     4.2 


»9  50 

I  347   10 


'3 

2.0  I 

3.7  i 
1.6 

0.1 

I 

6.1 

0.2 

II 

3-3 
7.0 

9.0 

3-9 
0.9 

60.9 
6.5 

2.5 
3.6 

4.9 
0.0 

2.1 

4.4 

5.5 

5.9 
6.0 

6.0 

^8.1 

'58.9 
4.4 
3.1 
4.1 

3.1 
5.1 
7.2 

7.3 
2.3 

6.0 
<i 


63.8      57.4 

'3  4  [     7-0 
12.6        6.4 


352  49  56.0 

72  35     5.0 

73  10  3.2 
85  44  b8.7 
67  15     I.I 


65     5 


5^.4 
6.0 

3.7 

57.8 

1.8 


352  40 
41   10 

355  25 

353  30 


0.7 

58.9 

5.2 

5.8 

4.1 

3.8 

0.0 

0.4 

2.2 

2.4 

637 

II. 7 

9.8 

64.4 
8.1 

5.4 

'3.1 
9.2 

6.4 

9.6 


57.8 
4.9 

4.9 

58.3 

0.2 

58.9 
5.0 
4.8 

0.3 
1.4 


^3  3 
12.9 

11.4 

65 -3 
72 

6.2 
12.7 
9.8 
5.6 
8.2 


57.7 
6.8 

5.0 

59.' 

3-9 

1.2 

4.7 
8.0 

0.0 
2.4 


•I 


6.97 

3.55 
3-90 
4.80 


II 

4.75 
3.72 

3.37 
3.70 

0.12 

1.70 

3.92 

0.33 
1.62 

7.47 

2.57 
II 

5.25 
8.27 

10.17 

5.80 

2.98 

62  80 

9-45 

4.10 

5.63 
8.00 

340 

4.37 

7.45 

7.97 
8.07 

8.37 
9. 12 

61.75 
350 
6.48 
4.07 

5.38 

4.68 

5.75 
8.33 
8.40 

3. '3 

5.65 
II 

58. 62 
S.io 

6.95 

59. '5 

7.88 

6.33 
60.60 

3.72 

1. 88 

7.75 
6.62 

2. 12 

4.37 


Nadir  cor.  Corr'd. 


r. 


7.8  I  6.83  28. 654 

7.2  :  6.48  32.448 

2.8  ,  2.i8  ,     28.656 

6.7  4. 85  I     25.732 

33.035 


33-544 
27.615 

36.583 
35.268 

38.372 

34.536 
28.483 
3^.082 
31.929 

34.724 


35.355 
32.47' 
29.334 
30.398 
39.716 

37.395 
28.564 

24.474 
28.356 

31.786 

38.716 
29.178 

27.543 
31.322 

34  970 

35.248 
31.560 

3'. 479 
29.604 

32.028 

35.210 
35.403 
32.945 
32.752 
29.586 

32.894 
32.478 
30.564 
32.498 
30  43S 

34.116 

32.433 
26.096 

34  057 

34.758 

28.784 
25.024 
29.604 

28.599 
35. '82 

33- '4' 
32.3'o 

35.836 
33900 

33095 

3?. '35 
32.709 

3'. 341 
28.696 

32.830 


r. 
30.535 


30 
30 


30 
30 


30 


535 
504 


504 
403 


403 


r. 

28. 122 
31.921 

23.101 

25. '74 
32.4641 

33.009  I 
27.075  I 

36.062 ! 
34-726' 
37.830' 

34.008 
27.942 

37.539 

3'. 395 
34.186 

34-813 

31-938 
28.804 

• 

39  233 

36.8S0 
23  064 
26.077 

27. ^54 
3'.27f' 


38.222 
28.669 
27.028 
30.822  , 

34-477 

34.737  I 
31.064 
30.g69 
29.092 

3' .527 

34.697 
34-S92 

32.447 

32.250 

29.087; 

32.393 
3'   967 

•  • 

32 . I 20 , 
30.017 ' 

33.719 
32.03c) 

25.6S6 
33.646 

34.337 

28.3S6 
24.623 
29.208 
28.188 
34.770 

32.73' 
3*.90g 

35-43> 
33 .  509  : 
32.693, 

32.733! 
32.299 

30.935 ' 
28 .  2S7  I 
32   421 , 
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E 

o 

£ 


THERM'S. 


At.    I    Ex. 


in.      I       ' 
30.056  ,  71.0 


30.068 


o 

68.2 


70.5  I  66.5 


30.062 


70.0 


65.5 


30.054  I  68.5  ;  f.3.5 


30.052 
30.040 


67.2     62.3 


63.5 


30.041 


63.0 


30.060 


30.080 


30.088 


30.100 


62.0 


61.0 


60.5 


59.5 


•  • 


30.106 


59.0 


;  30.120  '  58.5 


30.190 


59.2 


30.19a 


58.5 


30.9OO 


30._sio 
90.SIO 


57.5 


56.5 
56.0 


30.SIO 


90.116 


9D.SIO 

9»*no 


55.0 


55.0 


S4.0 


55.0 


53.6 


52.3 


51.6 


51.3 


•19  4 


»  • 


48.8 


48.4 


54.4 


53.0 


51.8 


50.3 


49-7 


49- S 


48.9 


48.3 
48.1 


Si  CO 

Si 

2S 

"0 


»» 


—  1 

+ 

+  2 

—  I 


58.8 
0.2 

59.5 
31.2 

17.2 


I    34.3 

1  3J.7 

3  10. o 

2  28.1 

4  5.6 


2 
I 

3 


5.6 

4.5 
56.2 

43.7 
11.2 


2  30.8 

-  I     0.7 

+        37.5 

-  4  49-3 

-  3  35.9 
+   1     0.7 

1  34.7 
4-   1     9.9 

-  40.0 

-  4  17.6 
+  41.7 
+   I  33.1 

-  25.7 

2  20.3 

2  28.4 

33.3 

-  30.4 
+        28.4 

-  47.8 
2   27.2 

2  33-3 
I  16.7 

-  I  10.5 

+       28.6 

-  I  15.0 
I     1.7 

•  • 

I     6.4 
0.5 

1  56.6 

-  I     3.9 

+   2   15.2 

-  »    54.3 

-  2   16.6 

+        50.6 

2  48.5 
24.8 

+        56.8 

-  a  29.5 


I 

9 
I 
1 

I 
I 


—  I 


25.6 

59.8 

50.4 
50  o- 

84.4 
25.7 

19.1 
29*3 
53.7 
15:9 


Apparent 
Zenith  Distance. 


S.  55  26 


S. 

N 
S. 


S. 

N. 
S. 


S. 

N. 

S. 


S. 

N. 
S. 

N. 
S. 


S. 

N. 

S. 


S. 

N. 


N. 
S. 


5.7 
76  54  6.3 

1  8  58.3 

2  12  36. I 
2  8  47.6 


c 
o 


I  21.5 

3  56.7 
1. 1 
2.2 
2. 1 


Observed 
Declination. 


2 
II 
63 

I 

51 


8  30.6 
31  38.6 

1  53  6 
42  35-8 

5  59.2 


16  33  48 
38  4  24 
40  2  38 

3^»  41  o 
36  44  49 


2. I  36  45  6 

11.5  -+-  27  21  48 

50.5  1  -  24  10  5 

1.7  I  -+-  37  II   I 

10.0  I  —  12  13  30 


51  7  59-2  i 

4  46  9.2  , 

o  8  5».5  I 

45  59  19.6  I 

22  17  52.5  I 

I 
I 

2  7  29.3  I 
53  9  1.0  , 
65  40  41-4  I 

•     •     •     •   I 

72  35  12.3  . 


I  10. 1 

4.7 
0.1 

58.7 
23.3 


12  15  30 
34  7  24 
39  2  31 
7  6  30 
16  35  23 


2.1 

-H   36  46     7 

1  15.7 

-    14   16  37 

2      5.2 

26  49     7 

3  1.9 


I  56  31.6 

55  26  3  3  I 

55  26  37.3  ' 

53  6  15.2  ' 

7  59  28.3  ! 


2.0 

23.8  I 

23.9  I 

17. 1  j 
S.I 


51  50  52.5 
25  24  12.5  I 
II  31  36.1  I 
60  9  37.0  I 
66  27  49.1  I 

I  42  35.7  I 

78  9  32  3  ; 

4  44  37.6  , 
o  4  28.2  , 


I  13.8 
27.6 
II. 9 

1  41.0 

2  12.8 

1.8 

4  30.9 
4.8 


-  33  44  35 

+  36  57  5 

-  16  33  48 
16  34  22 

-  14  13  53 
+  30  54  2 


+ 


12 

64 
27  21 


58  27 
18  iS 


21 

27 


50 

17  39 
36  23 


+  37  II  I 
—  39  20  24 

+34  8  56 
0.1  I  -H  38  58  7 
45  59  16.5  I   I  0.5  I  -  7  6  38 


32  52  19-7 
2  7  3».7 
65  8  51.3 
53  8  57.9 
65  40  37.7  I 

45  3  46.7 
27  20  58.2 


2 
I 

2 


+  71  46  36 

4-  36  46  I 

—  26  17  18 

14  16  37 

26  A9     7 


6  II 
66  15 


6 
7 


76  48  57.7 
3  55  4.9 

71  58  8.1 

80  44  I. 8 

I  7  23.5 

o  3  14. I 

52  52  46.6 


I 


51 
51 


5 

7 


56.2 
54.2 


37.8 
2.2 

5.8  1 
18.0  I 

8.9  1 
I 

58.7  I 
30.3  I 

4  3." 

4.0  : 

I 

2  57.0  1  —  33  7  26 

5  43.0  i  —  4»  56  6 

I.I  !  4-  37  46  14 
0.1   +  38  50  24 
I  17. 1   -  14  o  24 


-  37  59  21 
+  34  58  29 


73  55  23.4 

o  8  55.1 

32  52  22.5 


I 


1  12.4 

1  12.5 

3  20.6 

0.2 

37.9 


27  II 

52  34 

53  7 
65  43 


26.4 
8.0 

15.9 
:o.6 


47  13  39-3 

S.  45  3  36.2 

N.  27  21  4-3 

S.  21  9  37.3 

N,  24  34  4.2 

N.  36  31  II. 5 


I 

I 

2 
1 


30.2 

16.5 

18.2 

9.6 

3.5 

58.9 
30.4 
22.8 

26.9 
29.4 


I 


12  13  29 

12  15  27 

35  5  5 
39  2  34 
71  46  39 

66  5  35 

13  41  45 

14  14  55 
26  51  41 

8  21  4 


6  10  56.3 
66  15  13.5 

17  43  38.7 
63  28  9.9 

65  25  19.7 


4 
2 

2 

5 
1 

I 

7 
3 
3 

4 

5 
9 

4 

5 
o 


2 

3 
4 
5 
4 

5 

9 
8 

2 


3 

4 

4 
I 

2 

3 

9 

3 
I 

8 

6 
3 

9 
9 

3 
o 
2 
6 

9 

8 

9 
2 

I 

2 

4 

7 

3 

4 
o 


• 

k. 

Reduction 

> 

to  1 

877.0. 

u 
0 

ti 

m^ 

2.0 

Y. 

-f 

3.9 

Y. 



18.9 

Y. 

19.7 

Y. 

19.9 

Y. 

20.0 

Y. 

19.4 

Y. 

5.8 

Y. 

22.6 

Y. 

II. 9 

Y. 

12.0 

Y. 

24.2 

Y. 

25.' 

Y. 

17.8 

Y. 

23.2 

Y. 

25.9 

Y. 

19-5 

Y. 

^ 

18.1 

Y. 

•            • 

Y. 

H- 

6.4 

Y. 

^.^ 

16.1 

Y. 

2.0 

Y. 

2.0 

Y. 

3.8 

Y. 

18. 1 

Y. 

6.2 

Y. 

23.1 

Y. 

19.8 

Y. 

6.6 

Y. 

5.5 

Y. 

23.1 

Y. 

4.2 

Y. 

24.7 

Y. 

25.7 

Y. 

17.9 

Y. 

26.8 

Y. 

26.6 

Y. 

16.2 

Y. 

19.4 

Y. 

17.9 

Y. 

23.3 

Y. 

— 

27.0 

Y. 

•           • 

Y. 

+ 

4-4 

Y. 

— 

19.0 

Y. 

+ 

0.4 

Y. 

-H 

2.2 

Y. 

— 

22.4 

Y. 

23.3 

Y. 

lO.O 

Y. 

II. 5 

Y. 

13.0 

Y. 

6.9 

Y. 

26.9 

Y. 

28.9 

Y. 

29.4 

Y. 

18.4 

Y. 

18.9 


Y. 


16.6 

Y.  ! 

21  .9 

Y. 

21.0 

Y. 

29- 5 

Y. 

27.7 

Y. 

29.2 

Y. 

28.7 

Y. 
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DATE.    S 

.    B 


OBJECT. 


1877. 
Oct.  13 

14 


15 


16 


17 


I  I 
2 

3 
4 
5 

6 

7 

8 

9 
10 

II 
12 

>3 
14 
15 

16 

17 
18 

»9 
20 

21 
22 

23 
24 

25 

26 
27 
28 

29 
30 

31 
32 

33 
34 
35 

36 

37 

38 

39 
40 

41 
42 

I  43 
44 

'  45 

46 
47 

48 

49 
50 

51 
52 

53 
54 
55 

56 
57 

58 

59 
60 

61 
62 
63 
64 
65 


B.A.C.8355(2ci») 
Nadir  .... 
Anon.  2''  9*°  36*  . 
O.  Arg.  S.  1554    . 
Weisse  (2)  711     . 

Weisse  (2)915  . 
B.  A.  C.  giB  .  . 
Anon.  2*»  54™  12" 
Anon.  3**  5™  |6"  . 
Anon.  '^  s""  34"  . 

Weisse  240    . 
Anon.3*>  28™  35* 
Anon.  3**  40"* 
A  27  Pleiadum     . 
Weisse  (2)  1143  . 

Lacaille  1346.  . 
Anon.  4^^  ii"»  33" 
Anon.  4'>  i8«»  17« 
B.  A.  C.  1404.  . 
Anon.  4"^  35«"  38" 

Anon.  4*»  41"™  42* 
4     AurigsB     . 

Anon.  \^  56"  42* 
Nadir  .... 
Anon.  I9'»49"»  24" 

Lalande  38175  . 
Anon.  20*»  3""  47* 
Anon.  20''  9™  40» 
O.  Arg.  S.  20819  • 
Weisse  1359  . 

Anon.  2I*»  16™  4» 
Nadir  .... 
Anon.  19**  57™  54" 
Anon,  ig**  58™  59" 
Anon.  20*»  14™  55» 

Anon.  20*»  49™  8" 
Anon,  2o'»  «,7'»  31" 
Anon.  21*"  \t^  4* 
Lacaille  8873. 
Anon.  21**  37™  o» 


rr 


'P* 


Anon.  2i*»  52»»  32« 
Anon.  22*»  10™  56" 
Anon.  22*^  26"*  9" 
Nadir  .... 
75   Fegasi       .      .      . 


Anon.  23*»  46™  25" 
B.  A.  C.  8355  (ist*) 
B.  A.  C:  8355  (2d  *) 
Lalande  713  . 
Andromedae. 


Andromedae  . 
Ceti     .... 

e'-    Sagittarii  . 
57  Sagittarii  . 

Anon.  \^  57"»  54" 

Anon.  \^  58"'  59« 
f*    Capricorni     . 
Anon.  20^  15"™  8" 
Anon.  20**  16'"  56» 
Nadir  .... 


f'  Cygni.  .  .  . 
Anon.  2i''  20'"  17" 

69  Cygni .... 
Anon.  21''  37™  o" 
Weisse  (2)  11 96  . 


8.0 


5.5 
6.0 

6.5 
7.0 
8.0 


8.0 
5.5 


7.0 

8.3 
8.0 

7.0 


5-0 


7.5 
7.2 

8.0 

•       • 

8.5 
8.0 

8.0 


7.5 


8.0 

8.5 

•  • 

9.0 

•  • 

6.0 


6.0 


6.5 
5.0 


5-5 


5.0 
5-5 


8.3 
6.5 


Transit 
Wires. 


2 

3 
3 

3  I 
3 

3 

2  I 

2 

3 

2  I 

3  i 
3 

3 

2 

3 
3 
3 
3 

2 

3 
I 


3 

3 

2 

3 
3 


7  o 


3 
2 

3 
3 
3 

3 
2 

3 

3 
2 

3 

3 

3 
2 


3 

3 
I 

3 
3 


I 

3 

2 

3 
2 

3 
3 
3 

2 

3  , 
3 


III,  VII 

V.  VII 
III-VII 
III-VII 


III-VII 

Ill-Vil 

V-IX 

IV,  VI 

I.  IX 

III-VII 

IV.  VI 
III-VII 
III-VII 
III-VII 

V,  IX 
III-VII 
III-VII 
III-VII 

V-IX 

VII,  IX 

III-VII 

VI 

iii-vii 

V-IX 

III-VII 

V.VIl 

V-IX 
III-VII 

VII 

•  • 

V 
V-IX 
V.VII 

III-VII 
VII,  IX 
III-VII 
III-VII 
III-VII 

VII,  IX 
III-VII 
III-VII 

III-VII 

V-IX 
III.V 
IV-VI 
III-VII 
V-IX 

III-VII 
VII,  IX 
III-VII 
V-IX 
ill,  VII 

V-IX 
TII-VII 
III-VII 
VII,  IX 


III-VII 
III-VII 

IX 
III-VII 
III-VII 


MICROSCOPES. 

MICROMETER. 

1 

A. 

B. 

C. 

D. 

E, 

F. 

Mean. 

tt 

Observed 

Nadir  cor 

Corr'd. 

e                      *» 

rr 

tt 

tt 

M 

r. 

r.        \ 

r. 

353  30    2.2 

2.4 

9.6 

1.4 

8.2 

2.4 

4.37 

32.988 

30.403  . 

32.553 

200    0    0.0 

0.7 

5.5 

58.3 

5.4 

0.8 

1.78 

30.312 

30.403  : 

•         « 

1       301.1 

2.2 

8.2 

58.2 

10.2 

3.3 

3.87 

32.456 

30.482  J 

3'. 937 

83  15     1.4 

0.0 

5.8 

57.6 

8.1 

2.0 

2.48 

30.274 

29.796 

33  15     2.0 

1 

3.2 

7.1 

59-5 

10.5 

5.2 

6.25 

35.023 

34.536 

1 

23  25     0.9 

59.8 

5.7 

57.0 

8.9 

2.5 

2.47 

30.027 

29.538 

1     81  45     2.1 

».9 

7.6 

0.0 

9-5 

3.9 

4.17 

32.583 

32.iC'5 

20  30     5.0 

5.1 

II. I 

2.9 

14.2 

6.0 

7.38 

30.935 

30.428 

20  24  59.2 

58.9 

65.2 

57.8 

68. 0 

60.0 

61.52 

34 . 740 

34.247 

ti    <(        «i 

It 

II 

II 

11 

(1 

II 

34.272 

33.771 

62  25     3. I 

3.1 

7.2 

1.2 

9.4 

3.9 

4.65 

29.566 

29.085 

12     0     2.9 

4.7 

II. 0 

3.0 

13.2 

5.8 

6.77 

26.160 

25.673 

34  55     30 

3.8 

7.9 

J. 4 

10.4 

4.8 

5.22 

27.350 

27.848 

tt    It        tt 

II 

II 

II 

II 

i< 

II 

28.334 

26.864 

23  50    0.4 

0.9 

5.2 

59.0 

8.7 

1.7 

2.65 

30.497 

30.008 

90  15     2.8 

2.9 

7.7 

59-7 

8.2 

3.4 

4.12 

33.370 

32.911 

4 1  20     1 . 1 

3.1 

7.2 

59.1 

9.3 

4.9 

4.12 

25.889 

25.404 

84  30     1.5 

2.5 

7.7 

0.8 

9.' 

4.8 

4.40 

27.653 

«       % 

27.176 

'     89  35     4.7 

5.1 

10.3 

4.4 

II. 6 

6.2 

7.05 

33.936 

33.460 

84  50    0.0 

1.2 

5.7 

0.1 

7.8 

3.6 

3.07 

26.925 

26.453 

48  10    6.0 

6.4 

II. 7 

5.9 

>5.5 

8.6 

9.02 

30. 545 

30.057 

21    10    4.3 

6.5 

10.8 

4.1 

15.8 

7.0 

8.08 

28.259 

27.770 

14    0    2.8 

5.2 

7.8 

1.9 

10,6 

9.2 

5.45 

29.388 

28.901 

199  59  58.7 

57.0 

63.3 

58.4 

65.2 

60.8 

60.57 

30.482 

30.482 

•          » 

9^  55     4.9 

2.8 

8.0 

1.0 

12  3 

9.0 

6.33 

32.477 

30. 537 

31.948 

21     5     2.7 

1.8 

6.7 

58.0 

13.2 

7.1 

4.92 

28.959 

• 

28.406 

68     5     1.0 

58.3 

4.4 

54.4 

91 

5.2 

2.07 

27.767 

27.232 

1     12  35     0.7 

58.4 

3.9 

53.1 

9.8 

3.4 

1.55 

34.379 

33.822 

83      5      I.O 

57.7 

2.8 

54.0 

7.4 

2.9 

0.97 

36.416 

35.888 

72  55     4.2 

0.4 

6.8 

57.9 

12.1 

5.3 

4. 45 

34.854 

34.319 

10     5     6.0 

4.8 

10.7 

0.6 

14.7 

7.5 

7.38 

33.703 

•       • 

33.158 

200    0     5.5 

1.2 

7.1 

58.4 

10.3 

7.1 

4.93 

30.537 

30.537 

• 

i     78     0    3.0 

0.9 

7.9 

0.0 

10.9 

7.5 

5.03 

32.338 

30.564 

31.774 

«     t<       i< 

II 

II 

•1 

II 

II 

II 

39. 79' 

39-234 

9»    55  57.5 

55.3 

60.3 

50.2 

63.3 

58.3 

57. 4S 

33  757 

33.213 

78  24  62.0 

59-0 

66.7 

56.4 

69.2 

63.3 

62.77 

36.150 

35.589 

21  40     3.3 

58.8 

5.3 

54.9 

9.8 

4.3 

2.73 

35.285 

34.697 

10     5     0.0 

57.9 

6.1 

55.0 

8  8 

0.9 

«  45 

33.533 

32.958 

93  55     1-5 

58.1 

4.4 

56.5 

6.7 

4.1 

1.88 

29.574 

29.017 

21    55     2.5 

59.6 

6.1 

56.0 

9.9 

5-3 

3  23 

33.126 

32.555 

79   30      2.1 

59.7 

6.8 

57.0 

Q.I 

5.9 

3.43 

35.768 

35.216 

21    10      4.6 

0.7 

7.1 

58.7 

II. 6 

5.8 

4.75 

35.566 

34.995 

52     4   57.3 

53.0 

60.1 

50.0 

64.7 

61.4 

57.75 

27.943 

27.378 

200      0      1.2 

55.3 

3.2 

53.8 

5.2 

2.9 

0.27 

30.425 

30.564 

•           • 

41    10      5.2 

1.8 

9.0 

59. « 

12.3 

10.4 

6.30 

31.438 

30.871 

37    49   60.8 

54.8 

63.1 

51.7 

65.5 

61.3 

59-53 

31.841 

31.269 

353  30     3.7 

1.4 

9.8 

56.8 

II. 8 

6.1 

4.93 

33.059 

32-479 

14           tt                   (( 

It 

II 

It 

II 

II 

II 

33.194 

32.624 

20  35     5.6 

4.9 

10.8 

1.4 

14.7 

7.8 

7.53 

30.62S 

30.056 

25  so    0.8 

59.7 

50 

56.1 

7.8 

3.2 

2.10 

29.531 

28.953 

18  30     4.2 

1.7 

9-7 

0.2 

ior8 

5.1 

5.28 

33.234 

•       • 

32.662 

.     70  54  58.2 

55.4 

61.9 

550 

64.8 

62.1 

59-57 

31.058 

30. 564 

30.501 

75    15     2.4 

59.2 

9  0 

0.4 

8.7 

4.8 

4.U& 

27.167 

30.624 

2ft.  546 

78   15     3.9 

1.7 

10. 1 

2.7 

11.2 

6.1 

5.95 

33.857 

•       • 

33.240 

78     0     0.0 

58.1 

5.8 

57.4 

8.1 

3.1 

2.08 

32.355 

•       • 

3t.736 

It      <i       tt 

ti 

■  « 

41 

II 

II 

II 

39.732 

•       • 

39.115 

71    50     4.2 

4.1 

9.0 

0.8 

11.8 

6.6 

6.08 

29.039 

»       • 

28.417 

22    10      0.5 

59-6 

6.1 

56.9 

8.7 

2.9 

2.45 

33.044 

•       • 

32.413 

It       It         It 

II 

II 

II 

II 

II 

II 

36.072 

•       • 

35.425 

200     0     2.8 

58.9 

7.2 

59-2 

7.4 

4.4 

3.32 

30.581 

30.624 

■            • 

II    45      4.0 

2.4 

10.7 

2.1 

11.4 

4.4 

5.83 

32.637 

•       • 

32.003 

22  45     J.3 

0.8 

:.» 

53.0 

9.8 

3.7 

3-45 

33.367 

•       • 

32.736 

It     II        II 

II 

It 

" 

II 

It 

II 

30.867 

•       • 

30.208 

21   55     2.4 

0.8 

8.7 

59.0 

".3 

4.3 

4.42 

33.265 

•       • 

32.634 

23  20     2.2 

1.6 

8.8 

0.2 

9.8 

5.0 

4.60 

32.259 

30.624 

31.628 

OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 
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E 

c 


in 


30.266 


THERM'S. 


At. 


5  w 
3  V 


Ex. 


go 


—  I  20.0 


60.2  I  54.3  ,  —  I  0.7 
+  6.4 
—  2  22.1 


30.262  I  60.0 


30.256   ;    59.0 


I 


30.250   I    58.8       53.4       -    1 


1    +    2 

.       .    '    +    I 

53.1    I    -    I 
.       .1+1 


30.248       58.5 


•  • 


I 


30.236   I   58.0 
30.220  I   67.0 


30.214       66.0 
30.220  j   66.0 


30.220 


65.8 


30.050       67.0 


52.4 


+    I 


31.2 
2.(.0 
28.5 
48.4 
51.2 

1.8 

9.9 
34.4 


66.0     —  I     I.I 


65.6 
63.0 


+ 
+ 


I 
I 

3 

2 


50.0 
26.7 
59.8 

4.5 
15.4 


62.5 


68.0 


30.058  I  67.5     68.5 


3D.058     67.8 


30.060 
30.060 
30.085 


30-006 


67.2 
67.0 
66.3 


66.0 


30.084     65.5 
30.104     65. 5 


30.103 


30. 1  IS 


SU.ISO 


65.« 


64.7 


63.» 


67.3 


65.0 


63.2 
63.0 


61.8 


C0.4 
61.3 


60.0 


58. s 


56.8 


I  39.0 

.     . 
55.6 

4  49-4 

1  40.7 

2  55.2 
2  27.2 

-  I   32.7 
+        30.8 

-  I   20.1 

2  43-5 

-  2  36.5 
+    I   22.2 

-  27.3 

39.7 
I  17.7 
I   22.2 

-  1.7 
+        32.8 


—  I 

+    1 

—  1 


23.4 

15.7 
48.2 

41.6 
54-4 


-  4  45.7 
4-       49  •^^ 

-  I   15.7 
2  50.0 


I     3.8 
I  35.7 

6.5 
I  33.6 

51.0 


Apparent 
Zenith  Distance. 


S. 
N. 
S. 
S. 

N. 

S. 


S. 

N. 
S. 


S. 

N. 
N. 
S. 

s. 

N. 
S. 


c 
o 

o 
f« 

PC 


Observed    Reduction 
Declination.   to  1877.0. 


II 


N.  26  31  15.7 

•    •    •    • 

N.  17  o  56.8 
S.  63  15  8.9 

13  12  44.1 

3  25  16.9  , 
fci  43  58  2  I 
o  29  54.0 
o  22  48.4  i 
o  23  3.3 
I 

s.  42  25  33.3  I 

N.   7  57  37.6  . 
S.  14  56  12.7 

14  56  43.5 
3  50  2.4 

I 

70  13  32.9 
21  22  28.1  ' 
64  31  32.9  ' 
69  33  18.6  I 

64  51  54.3  ' 

28  10  7.2 
S.   I  II  18.0  ' 
N.   5  59  20.1  I 


29.4   +  65  25  23.9  -  28.7 


«7.8  +  55  54  53-4 

I  55.1  —  24  23  25.2 

13-7  -H  25  40  41.0 

3-5  +  35  28  18.4 

1  48.0  —  22  52  7.4 

0.5  +  38  23  44.3 

04  38  30  500 

0-4  +  38  30  35- I 

53-3  -  3  32  47.8 

8.2  +  40  51  24.6 

15.6  23  57  10.5 

i5.^»  23  56  39.7 

3-9  -H  35  3  32.5 

2  40.8  —  31  22  34.9 
22.8  +  17  30  47.9 

2  1.9  -  25  39  56.0 

2  35.3  30  42  15.1 

2  3.8  —  26  o  19.3 

31.3  +  10  43  0.3 

1.2  37  42  19.6 

6.1  +  44  53  50 


I 

48 

7 
63 


5  54.9 

6  28.8  I 

26  58.2 
I  56.4 


52  52  49. > 
9  56  3" -6 

•    •    •    • 

57  59  9.4 

57  55  15.7 
71  54  16.8 

58  22  7.6 

I  37  35.5 

9  56  3>>2 

73  55  32.7 

I   53  43" 


I.I   + 

I  3.3!  - 

7.4 
I  5>.6 

I  15.3 


37  47  42.8 

9  13  53-3 

+  46  20  44.4 

—  24  10  9.2 

—  14  o  25.6 


10. o  I  +  48  50  20.4 

•     •          •  •  •    • 

I  29.7  I  —  19  7  0.3 

1  29.5     19  3  6.4  •  — 

2  50.3     33  3  28.3   + 

I 

I  31.1  ;  -  19  29  59.9    - 

1.6  +  37  it>   1.7 

9.9  i  +  48  50  19.9 

3  «3.o  -  35  5  6.9 

1.9  +  36  59  53-8 


59  27 

I     7 

32     6 

20.0 
28.2 
19.9 

• 

21 

•       .       ■ 
9  39.0 

I 


35 
1, 

35 


S. 


N. 
S. 


26  31  12.8 
26  31  17.3 

0  35  5.8 
5  50  34.9 

1  31  18.2 

50  54  43.9 
55  16  52.3 
58  13  24.4 
57  59  7.7 

57  55  16.4 

51  50  55.7 

2  8  46.8 

2  7  12.4 


8  15  57.0 
2  43  37.7 

2  44  56.9 

I  53  41.9 

3  19  13.6 


22.0 

18.3 

28.5 

28.5 

0.6 

5.8 


20  35  16.9 

H-  37  46  9.5 

6  46  43.2 

•     •  •    • 

17  43  37.8 

21  4  0.7 
65  25  24.6 
65  25  24.6 

38  iS  32.4 

33  2  58.1 


1.5   + 
I  10.3   — 
I  22.3  I 
I  32.1  , 
I  3^3  ; 


40  24  58 

12  2  15 
16  24  35 
19  21  17 

19  7  o 


I  3'»  '9  3  " 

I  12.8  —  12  58  29 

2.2  +  36  44  49 

2.1  ,    36  46  24 


.5 
.4 

.8 

.7 

.2 

.7 
.7 

.8 
.3 


i 


8.4  .   47  9  44.2 

2.7  !    3^»  9  58.4 

2.8  1    36  8  39. 1 

1.9  36  59  55.0 
3.3  +  35  34  21.9  ;  - 


9j 
> 
u 
O 
(/) 

O 


S.  75  54  5.3    3  42.1   -  37  4  8.6  .  +   4.1 


Y. 
Y. 
Y. 
Y.  . 
Y, 

I 
Y.  I 
Y.I 
Y. 

?:: 

I 

Y.  i 

Y.  I 
Y.  , 

1  Y.I 

I  Y.  . 

1   I 

1  Y.  ' 
Y.  ' 
Y. 

.  Y.  ' 
Y. 
I 

,  Y.  : 

Y.  , 

■  Y.  , 
Y 

Y  ' 

I  V.' 
Y.  ' 

Y.| 

'  Y.! 
1    I 

•  Y.I 
Y.  I 

■  Y.I 
.  Y.I 

Y.I 

i 
Y. 

1  Y.  . 

Y  ' 

I   'I 

Y.  ■ 
Y. 

'  Y.I 
'  Y.  ! 
,  Y. 
Y 

27.6  Y. 


22.2 
28.6 
24.8 

22.8 

28.8 

21  .3 
20.3 
20.2 

26.5 
16.6 
20.5  I 
20.4  I 

16.8  I 

I 

28.9  I 

195 
27.7 

28.2 

27.2 

18.9  , 
10.7 

8.1 


19.3 
7.0 

22.0 

5.1 
10. o 

26.8 

•     • 

3.0 

3.1 
0.3 

7.6 
24.2 
27.0 

6.7 
26.6 

13.2 
28. 3 

23.2 


28.8 

29.6 
29.6 

29.5 
29.3 

28.9 
26.7 

1.9 

1.8 
3-0 

31 

5.9 
21.0 

21.2 


26.1 
25.6 

25-7 
26.7 

27.2 


Y. 

Y.I 
Y.  i 

Y-, 
Y., 

Y.  ! 

Y.  , 

Y. 

Y.' 

i 

Y 

y!' 

Y.I 

Y.j 

^•1 

Y.  ' 

Y 

Y.i 
Y.I 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


• 

* 

• 

u    . 
•-  en 

MICROSCOPES. 

MICRO. METER. 

DATE. 

OBJECT. 

9 

Transit 

V  If  • 

1 

s 

0  *o 

Wires. 

i 

25 



A. 

It 

B. 

C. 

D. 

E. 

It 

F. 

II 

Mean. 

Observ'd, 

Nadir  cor. 
r. 

CorrM. 

1877. 

e        1 

n 

»i 

II 

»» 

r. 

1 
r. 

Oct.  17 

I 

Piazzi  33  ...     . 

6.0 

3 

III-VU 

42  20 

0.9 

0.3 

6.2 

57.0 

8.4 

4.0 

2.80 

34.855 

30.624 

34.228 

2 

Anon.  22'*  14"  54"    . 

8.5 

2 

III,  VII 

94     0 

3.6 

i.b 

8.2 

0.8 

10.4 

5.4 

5.03 

33  634 

•           • 

33.020 

3 
4 

26  Ceohei      .... 

3 

IV-VI 

354  25 
73     5 

0.7 
3.0 

59.6 
3  6 

7.8 
8.5 

58.2 
2.1 

7-6 
9.2 

3  I 
3.9 

2.83 
5.05 

33-99^ 
26 . 3«>9 

33-366 
27-693 

^m  ^^          ^^  ^m  m^  mm  %r  ■                       ■                     •                    V                    V 

Anon.  22''  38™  sy    • 

.    . 

2 

VII,  IX 

•           • 

5 

Anon.  22**  50"  37"    . 

8.0 

2 

III.  VII 

85  45 

1.8 

1.4 

8.5 

2.6 

9.S 

5.1 

4.87 

34. '64 

«           • 

33.547 

6 

B.  A.  C.  8045      •     • 

6.0 

3 

III-VII 

98  25 

3-5 

3.9 

7.8 

1.2 

10.7 

5.0 

5.35 

35.996 

30.624 

35.380 

18 

7 

B.  A.  C.  8134      .     . 

6.5 

3 

III-VII 

64  15 

4.2 

3  9 

IJ.8 

4.0 

12.2 

5.4 

6.92 

34.663 

30.521 

34.040 

8 

B.  A.  C.  6844      .     . 

•        • 

3 

III-VII 

102  10 

2.7 

1.4 

7.1 

I.I 

9-3 

5.3 

4.48 

30.822 

30-3«o 

9 

Anon.  2o*»  4™  30" 

7.8 

3 

III-VII 

65     5 

0.0 

56.4 

5.4 

57.0 

6.3 

3.6 

1.45 

31.016 

•           • 

30.496 

10 

Anon.  20^  11"  51*    . 

«    . 

3 

V-IX 

22    10 

2.8 

0.4 

7.8 

59-2 

10.5 

4.2 

4.15 

25.780 

25.243 

II 

Anon.  20*»  17™  6* 

.    . 

2 

IV,  V 

ii      <« 

tt 

t. 

«i 

it 

It 

Ii 

(1 

33.589 

33.0661 

12 

B.  A.C.7087      .     . 

*    . 

2 

VII.  IX 

73    0 

6.1 

5.1 

11.6 

3.6 

15.2 

8.5 

8.35 

29.281 

. 

28.768 

13 

Anon.  20^  41™  29*    . 

6.5 

3 

III-VII 

78  25 

4.2 

2.9 

10.2 

2.6 

12.8 

6.9 

6.60 

35.31S 

.     .   '  34.800 

14 

Lacaille  8719       .     . 

5.5 

3 

V-IX 

98  45 

2.2 

0.2 

6.1 

58.8 

9.1 

3.3 

3.28 

31.636 

31-132 

15 

Anon.  2i*>  20™  17"    . 

8.2 

3 

III-VII 

22  45 

4.8 

3.0 

9.5 

58.8 

12.7 

5.9 

5.78 

33.394 

32  866, 

16 

d    Aquarii     .... 

6.0 

3 

III-VII 

57  10 

•       • 

2,0 

9.1 

0.7 

12.2 

8.9 

5  87 

28.617 

28.096 

17 

tf     Piscis  Australis .     .. 

50 

2 

VII,  IX 

87  50 

7.1 

2.9 

Q.8 

0.7 

12.5 

9.1 

7.02 

23.591 

23.086 

18 

Lacaille  9159 

.       . 

3 

III-VII 

90  30 

3.2 

2.1 

9.8 

59-4 

10.3 

5.0 

4.97 

30.632 

.     .      30.117 

»9 

Lacaille  9199       .     . 

6.2 

2 

VII.  IX 

88  IS 

2.1 

0.2 

6.9 

57.1 

8.0 

4.7 

3.»7 

32.078 

3'. 574' 

20 

.  Lacaille  9269       .     . 

6.5 

2 

VII,  IX 

• 

82  35 

0.8 

57.0 

4.7 

57.2 

6.4 

0.1 

1.03 

28.528 

28  021 

21 

Lalande  44918     . 

7-5  . 

3 

III-VII 

20  10 

0.8 

5S.6 

6. 1 

56.4 

9.6 

1.4 

2.15 

32.089 

1 
.      .      31.560 

22 

Lacaille  9373       .     . 

»       • 

3 

III-VII 

89  35 

3.4 

3.0 

9.6 

58.9 

10.9 

5.« 

5.15 

34.419 

32.904 

23 

B.  A.  C.  8134      .     . 

•       • 

3 

III-VII 

64  15 

2.2 

0.4 

7.5 

0.6 

9-5 

3.6 

3-97 

34.449 

33-029 

24 

Lacaille  9534       .      . 

6.2 

3 

III-VII 

91  25 

0.0 

59.8 

4.7 

58.0 

6.2 

2.0 

1.78 

33 .  202 

.      .   '  32.687 

25 

B.  A.  C.  8242      .     . 

■       • 

2 

VII,  IX 

6  25 

7.8 

7.i 

14.1 

5.0 

15.2 

8.8 

9.67 

30.650 

30.109 

26 

Anon.  23**  46™  25»    . 

6.5 

3 

V-IX 

37  50 

3.0 

3.4 

10.9 

I  7 

12.5 

6.5 

6.33 

32.109 

3I.5?6 

27 

B.  A.  C.  8364      .     . 

•       • 

3 

IV-VI 

I     5 

3.5 

4.5 

II. 2 

2.0 

13.5 

6.2 

6.82 

35.329 

.      .      34.803 

28 

Nadir 

•       • 

• 

•            • 

200    0 

0.0 

57.7 

5.t 

57.8 

6.4 

2.0 

1.50 

30.421 

30.521          .     .1 

Nov.  3 

29 

Anon.  20*"  iq™  53"    . 

•       • 

2 

V,  VI     • 

354  35 

4.8 

6.0 

12.3 

I.I 

14.5 

5.8 

7.42 

29.226 

30.452 

28.769 L 

30 
31 

I     Aquarii     .... 

2 

V,  IX 

58  50 
78  25 

7.6 
0.4 

8.3 
3-2 

12.9 
7.7 

5.4 
0.2 

17. 1 

8.8 

10. 1 

10.23 
3  72 

32.106 
36.261 

31.654, 
35.812 

Anon.  20''  49™  8" 

•       • 

3 

III-VII 

2.0 

•           • 

32 

A     Microscopii   .     . 

•       • 

3 

III-VII 

89  30 

2.9 

5.2 

9-3 

3  I 

10. 1 

4.0 

5.77 

34.958 

34. 5*2 

33 

Lacaille  8758       .      . 

•       • 

3 

III-VII 

90    4 

59.0 

1-3 

4  6 

57.8 

6.1 

59.3 

1.35 

27.842 

27.396 

34 

Anon.  2i*»  20™  I7»    . 

8.0 

3 

III-VII 

22  45 

1.2 

4.1 

7.8 

0.8 

9.6 

2.3 

4.30 

33.280 

•        ^^  0        1 

32.821 

35 

Lacaille  8873       .     . 

6.0 

2 

III.V 

93  55 

1.2 

».7 

6.8 

0.2 

8.7 

1.8 

3.80 

29.758 

29.311 

36 

Anon,  2i'»  33™  4« 

7.5 

2 

V.VII 

t«     It 

tt 

tt 

it 

It 

It 

II 

It 

30.940 

1 
30.493 

37 

Wfisse  (2)  1196  .      . 

6.5 

3 

III-VII 

23  20 

4-7 

6.5 

11.5 

5.2 

13.2 

5.5 

7.77 

32.238 

3».779 

38 

0     Aquarii     .... 

5.5 

2 

V,  IX 

61  40 

0.0 

0. 1 

4.8 

5Q.I 

6.8 

2.0 

2.13 

35.<'05 

35 . 1 54 

39 

Anon.  22*"  II*"  6" 

•       • 

3 

III-VII 

21   10 

1.8 

3.2 

8.3 

1.8 

9.S 

3.2 

4.68 

35.115 

34.656 

40 

Anon.  22*»  20"  42*    . 

•       • 

3 

III-VII 

20  20 

0.2 

1.8 

7.5 

1.9 

8.4 

0.8 

3.43 

35.626 

35.166, 

41 

Anon.  22»»  38"  6"      . 

■       • 

2 

IV,  V 

8     5 

6.1 

8.1 

13.8 

8.8 

136 

6.2 

9-43 

34.243 

1 
33.7«8i 

42 

Anon.  22^  38™  42"    . 

•       « 

2 

VII.  IX 

It     it 

tt 

<t 

tt 

t« 

It 

It 

It 

30.452 

29.989 

43 

Lalande  44918     . 

7.2 

3 

V-IX 

20    JO 

0.2 

2.9 

8.0 

0.9 

9.5 

I.O 

3.75 

32.108 

11.610 

44 

0.  Arg.  S,  22656  .     . 

•       ■ 

3 

III-VII 

86  25 

59.4 

0.4 

6.2 

2.2 

6.1 

0.8 

2.52 

28.559 

.      .   1  28. I 12 

45 

Anon.  23^  14™  47*    . 

8.3 

3 

V-IX 

64  20 

2.7 

4.5 

9.9 

4.4 

10.2 

2.1 

5.63 

32.867 

32.4"7 

46 

Weisse  (2)  639     .     . 

•       • 

I 

V 

23  45 

0.0 

I.I 

5.5 

0.2 

6.2 

59.1 

3.15 

28.770 

1                1 
.      .   1  28.'*i8 

47 

Weisse  (2)  658     .     . 

•       • 

2 

VII,  IX 

tt     ti 

tt 

tt 

•  ft 

<i 

It 

It 

tt 

30.675 

30.201 

48 

B.  A.  C.  8364      .     . 

•       • 

3 

V-IX 

'     5 

2.9 

5.7 

10.8 

5.9 

II. 4 

4.3 

6.83 

^5.375 

34.890! 

49 

Lalande  849  . 

6.0 

3 

V-IX 

22  45 

3.1 

7.2 

10. 0 

5.8 

II. 4 

4.3 

6.97 

33  067 

32.600 

50 

Lacaille  224  . 

6.0 

3 

III-VII 

82  55 

0.0 

2.4 

4.9 

4.8 

6.0 

0.9 

317 

33.801 

•           • 

33.353' 

51 

Anon.  o*»  52™  o»  .     . 

•       • 

3 

V-IX 

22  20 

5.0 

8.9 

12.6 

8.9 

13.8 

6.0 

9.20 

28.109 

•           • 

27.6421 

52 

Nadir 

•       « 

• 

•              • 

200    0 

1.9 

4.0 

8.2 

6.6 

7.3 

5.1 

5.52 

30.480 

30.452 

»            • 

6 

53 

6    Microscopii   . 

•       • 

3 

III-VII 

89  30 

4.0 

7.5 

9.1 

8.5 

9-3 

6.9 

7.52 

35   162 

30.441 

34.927 

54 

Lacaille  8742 

•       • 

3 

III-VII 

95  35 

3-5 

6.5 

9-5 

7.0 

10. 0 

6.1 

7.10 

34.623 

34 . 1 8g 

55 

Weisse  364    .     .     . 

9.0 

3 

III-VII 

70     5 

4.1 

7.7 

"3 

8  8 

12.7 

8.0 

8.77 

29.652 

2g.2i3 

56 

Anon.  2i*»  25"  3* 

8.3 

3 

III-VII 

84  40 

0.7 

3-9 

8.1 

5.4 

8.9 

4.1 

5.18 

35.446 

1 

35.0101 

57 

Anon.  2i'»  36'°  II*    . 

8.8 

3 

III-VII 

24  45 

3.8 

7.6 

ri.8 

8.4 

II. 7 

6.1 

8.23 

3>.58i 

31 . 134 

58 

Anon.  2i*»  52""  32*    . 

8.5 

3 

III-VII 

79  30 

0.0 

3.5 

6.9 

5-9 

6.8 

30 

4.35 

35.^70 

35.433 

59 

Anon.  22°  11°'  4« 

■       • 

3 

III-VII 

21   10 

0.7 

4  3 

7  9 

6.0 

8.9 

2.1 

4  98 

35.189 

34.741 i 

60 

Anon.  22"'  20'"  21"    . 

•       • 

2 

VII.  IX 

20  20 

2.4 

6.8 

11.7 

8.4 

II. 6 

4.0 

7.48 

36.205 

35 . 747 

61 

Anon.  22**  30™  36*    . 

8.0 

3 

V-IX 

22  45 

2.6 

7.0 

9.1 

8.4 

10. 1 

5.0 

703 

29.755 

1 
20.2gn  1 

62 

Anon.  22**  38""  4i«    . 

V         a 

3 

V-IX 

80  20 

2.0 

8.4 

9.1 

S.o 

9.7 

6.6 

7.30 

25  736 

25.303 

63 

Lalande  44918    . 

•         • 

3 

III-VII 

20  10 

1.6 

«;.? 

?.8 

8.3 

0  7 

4  4 

6.33 

32.268 

^          ■^         -^ 

31 .810 

64 

0.  Arg.  S.  22657  . 

8.0 

3 

III-VII 

86  25 

0.2 

4.8 

5.2 

10.9 

6.5 

3.9 

5.25 

31.517 

31.081 

65 

Anon.  23''  14™  47"    . 

8.5 

3 

III-VII 

64  20 

1.7 

6.0 

7.7 

9.2 

7.8 

3.9 

6,05 

32.839 

30.441 

32.399 

1 
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^73 


«       ]  THERM'S. 

B        -      - 

o 


I    At. 


in. 


Ex. 


30.105     62.7 


56.1 


39.  loS     62.0 

«     •      •      • 
39*994     66.2 

•  •      •      • 

•  •      .      . 

•  •      .      . 

55.4 

•  • 

05.0 

•  • 

•  • 

•  • 

30.008 
30.016 


66.2 
66.0 


64.0 
63.0 
62. S 


S    tf) 

c  c 
«>  o 

So 


•I 


2 
1 
I 
1 
1 


12.5 
34.6 

45.5 
12.3 

51.2 


2   48.6 

2     6.6 

9.7 

15.5 

&  29. 1 


—    1 


36.1 

38.0 

2  30.4 

35.5 
1  29.8 


I 


•  • 

30.0x0 

•  • 

64.8 

•          • 

• 

60.3 

•         • 

•          •      1 

30.020 

63.5 

•         • 

59.2 

•              m 

30.014    1 

■          • 

^'3.5 

58.8 

•              • 

30.084    ' 

•           • 

53.2 

•  • 

48.2 

•  • 

1 

3<  1.100 

53.0 

47.8 

•  • 

•  • 

a             • 

47.5 

1 
30.120 

•          • 

•  1 
•     ■ 

52.5 

•             • 
«             • 

47.0 

•  1 

1 
.     .  1 

30.126  . 

-   < 

•             • 

■             • 
51.8 

44.0 

•          ■ 

•  • 

•  • 

#          • 

•                            ■ 

30.150  1 

.     .  1 

•                            • 

50. a 

•         • 

41.7 

•         • 

30.180 :  49.5    40.2 


30.336 


47.8  I  39-3 


30.340  1  47.0 


38.6 


90.548  I  46.0  ;  36.6 


90.350  1  45.0  I  35. a 


90-3SO    44 -o 


35.0 


Apparent 
Zenith  Distance. 


I 


65.8  61.8  +  59-7 
.  .  !  61.6  +  3  36.6 
fcS.o  !  61.6  '  —         3.7 

,  -       49.3 
+   I     2.0 

48.9 

1  3'-o 

2  3.1 

1  24.2 

3.4 

49-4 

-  2  3J.5 

•  • 

+       38.6 

-  51.8 

3  2.1 

-  2  21.4 
+   1  21.6 

-  I  28.4 
+       21.6 

-  15  4 
55.7 

2  41.5 

2  25.9 

2  4«.9 

-  I    58.7 
+  0.3 

-  51.4 

+        59.  > 

-  I    15.8 

+        52.7 

-  6.3 
2  33.2 
I   21.5 

-  I   45.1. 
+    1    13.9 

-  2  28.1 

-  2   II. 3 
+        24.7 

-  2  37.0 
35.5 

a  50.3 

a  a8.6 

—  3    0.1 


+ 
+ 


aa.o 

a  37. a 

57.0 

33.9 
I  15. a 


n 


s. 

s. 

N. 
S. 


22  17  50.3 
73  58  30.4 
25  36  42.7 
53  6  17.4 
65  43  "37 


78  22  16.8 
44  13  03 
9  54.8 
4  45.9 


82 

45 

2 


12   33.2 


8  28.1 
o  46.9 


S. 

N. 


2 

53 

58  22  36  2 

78  44  27.8 
2  43  36.0 


37  n  5.5 
17  53  43.6 

70  30  1.3 
68  14  13.8 
62  36     3.0 

o  9  13.2 
(-9  33  34.2 
44  »3     0.8 

71  23  37.6 
13  34  53.7 


S.  17  49  '6.9 
N.  18  57  23.7 
•  •  .  . 
N.  25  24  14.0 
S.     38  49  18.4 

58  22     1.6 

^9  27  44.4 
70    6  23.0 

2  43  35.9 
•73  55  25.4 


73  54  48.4 
3  19  12.0 

Ai  37  20.6 
I  7  38.8 
o  17  21.5 


S. 

N. 
N. 
S. 


S. 

N. 
S. 


II  56  49.3 
II  54  50.2 

0  9  12.4 
66  26  1.7 
44  18  49-9 

3  45  55.9 

3  44  56.8 
|3  57  26.4 

2  43  45  5 
62  53  18. I 

2  21  23.1 

•  «  •  • 

(•9  27  39.4 
75  32  55.8 
50     5  33.4 

64  37  28.2 

4  44  32.7 
59  27  14. I 

1  7  36.4 
o  17     7.4 


2  45  29.0 
60  22  34.5 

o    9    9-3 
66  24  31.4 

S.    44  18  50.8 


a 
o 

u 

Vm 


I 

2 


23.7 
18. I 

27.7 
16.8 

7.4 

33.6 
56.2 

28.0 

56.6 

2.2 


2.  I 
1  15.  1 
1    31.9 

4  37.2 

2.7 


43.2 
2    19.2 

2  39-3 
2  21.7 

1  49.6 

o  2 

2  31.9 

55  5 
2  48.1 

13.8 

18.4 
19.7 

•  • 

27.8 
47.2 

1  35.0 

2  35.5 

2  41.0 

2.8 

3  21.3 

3  21.3 

3-4 

52.3 
1.2 

0.3 

12.5 

12.5 
0.2 

2  15.3 
58.0 

3-9 

3.9 
20.5 

2.8 

1  56.2 

2.5 

•  • 

2  39.4 

3  49-8 

1  12.0 

2  6.5 
50 

I  42.3 
1.2 

0.3 

2.9 

1  46.5 

0.2 

2  18.4 

59.3 


Observed 
Declination. 


Reduction' 
to  1877.0. 


I 


I 


+   16  35  24.8 

-  35     8     9-7 
-f-  64  30  49.2 

-  14   13  55.4 
26  51  42.3 

39  33  ".<> 

5  20  17.7 

43  22  4|.o 

-  <)   12     3.7  I 
+   36  41     3-4  I 

+   36  45     8.6 

-  14    8  23.2 
19  30  29.3 

-  39  55  26.2 
+  3'i  10    o.  I 

+     I  41   50.1 
—29     2  24.0 

3>   39     1.8 
29  22  56.7 

-  23  44   13.8 

+   38  44  25.4 

-  30  42  27.3 

5  20  17.5 

-  32  32  4^.9 
+   52  28  46.3 

21     4     3.5 
57  5>   22.2 

•  •  •  • 

64   18  20.6 
+03  33.2 


-  19  29  57.8  j 
30  36  41. I   ' 

-  31   15  25.2  I 
-+-  36  10    0.1  I 

-  35     5     7-9  1 

-  35     4  30.9 
+  35  34  23.4 

-  2  44  34.1   I 
+   37  45  58.8  I 

38  36  17.0 

50  50  40.6 

50  48  41.5 

+  38  44  26.2 

-  27  34  38.2 

-  5  26     9.1 

+  35     7  390 

35  8  38.1 
57  51  25.7 

4-  36     9  50.5 

-  24     I  35.5 

-H  36  32  13-2 

•  •  •  • 

-  30  36  40.0 

36  43     6.8 
II   13     6.6 

-  25  45  55.9 

+34     9     i-i 

-  20  35  17.6 

H-   37  46     1.2 
38  36  3»-> 


-f  36     8     6.9  I 

—  21   30  42.2  I 
+  38  44  29.3  . 

—  27  33   1 1.0  I 

—  5  26  1 1.3  , 


24.5 
10.7 

30.7 
18.7 

16.3 

13.9 

23.3 
6.0 

S.I 

20.8 


21.3 

7.5 

6.9 

2.3 
25.7 


(A 

o 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


18.3  Y. 

10.4  Y. 

12.5  '  Y. 
13.8  I  Y. 
16.4  I  Y. 


30.0 
16.0 

23.3 
18. 1 

31.0 

28.9 
30.5 

•  • 

25.1 
12.4 

6.9 

3.8 

4.6 

26.7 

5.3 

5.3 
28.7 

18.4 

30.2 

31.0 

33.5 
33.6 

32.3 

15.3 
22.6 

32.6 

32.6 

34.8 

32.7 
22.3 

32.2 


12. 1 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


Y. 

Y. 
3.6  Y. 
2.4  I  Y. 


Y. 


I 


7.6  I  Y.' 

27.5  I  Y. 

11.7  I  Y.  I 

30.5  i  Y.  I 
31.2     Y. , 


31.2  I  Y. 

14.9  I  Y. 

32.6  Y. 

14.9  I  Y. 

22.4  I  Y. 

I 


REMARKS. 
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OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


• 

• 

•0 

of  mic. 
idings. 

MICROSCOPES. 

MICROMETER. 

DATE. 

u 

E 

3 
2: 

OBJECT, 

3 
C 

Transit 
Wires. 

— 

-         — 

- 

-- 

- 

-     — 

-   -  —  — 

1 

1 

1^ 

A. 

B. 

C. 

It 

1    D. 

E. 

F. 

Mean. 

Observ'd. 

Nadir  cor. 

:  Corr'd. 

1877. 

O              t                 It 

II 

" 

II 

n 

r. 

r. 

'     r. 

Nov.  6 

I 

Weisse  (2)  639     .     . 

7.0 

3 

V-IX 

23  45     0.6 

5.8 

6.8 

7.0 

6.1 

4.1 

5.07 

28.913 

30.441 

1  28.465 

2 

Weisse(2)658     .^    . 

6.0 

2 

VII.  IX 

t«      II            II 

II 

II 

*• 

K 

II 

.1 

30.820 

•           • 

:  30.357 

3 

Anon.  23*»  41"  35"    . 

8.0 

3 

IV-VI 

355  25     1.4 

7.7 

9.9 

8.8 

8.2 

4.8 

6.80 

29.097 

•           • 

28.650 

4 

Lacaille  9701 

7.0 

2 

VII.IX 

94  15    2.0 

6.4 

8.1 

9.8 

7.4 

5.2 

6.48 

29.416 

1 

•           • 

28.997 

5 

49  Piscium    .... 

7.0 

3 

III-VII 

43  30    3.7 

7.9 

9-3 

II. 6 

7.3 

•       • 

7.16 

28.358 

•              m 

27.914 

6 

B.  A.C.  122   .     .     . 

6.5 

2 

VII.  IX 

43  30    3.7 

7.9 

9.3 

II. 6 

7.3 

•       • 

7.16 

26.612 

•              • 

26.162 

7 

Anon.  0^  42""  32" 

7.0 

3 

III-VII 

18  30    3.6 

9.2 

II. 6 

13.0 

10.8 

5.3 

8.92 

33.802 

•              « 

33.353 

8 

Anon.o*>  51"  41" 

•        ■ 

3 

III-VII 

57     5     .    . 

8.5 

9.7 

12.0 

10.6 

7.5 

8.34 

34.330 

•               • 

33.909 

9 

Anon.  i*»  23™  19* 

7.5 

3 

III-VII 

96  20    2.8 

9.2 

9.3 

12.5 

9.4 

5.4 

8.10 

35  660 

•              • 

35.226 1 

10 

Nadir 

•        • 

« 

•          ■ 

200    0    2.0 

7.9 

8.7 

II. 9 

6.8 

5.0 

7.05 

30.489 

30.441 

.  ' 

7 

ft 

Anon.  2*1  9"  27"  .     . 

8.5 

3 

IV-Vl 

3  35     3.0 

8.2 

10.2 

10.2 

10.2 

7.2 

8.17 

29.633 

30.393 

29.236 

12 

Anon.  2*»  12™  i9» 

7-7 

3 

IV-VI 

II     II         ti 

11 

II 

<< 

<i 

II 

CI 

34.650 

•              • 

34.253 

13 

0.  Arg.  S.  1554    .     . 

•         m 

3 

III-VII 

83  15     2.4 

6.6 

8.5 

9.1 

9.2 

6.0 

7.02 

30.366 

•    . 

29.977 

14 

0.  Arg.  S.  1558    .     . 

9         • 

I 

IX 

II     II        II 

11 

II 

•< 

CI 

II 

cc 

25.942 

•              • 

25.571 

15 

B.  A.C.  809   .     .     . 

6.0 

3 

III-VII 

93  55     4.5 

9.0 

10. 1 

II. 8 

II. 4 

7.1 ; 

8.98 

28.659 

•              m 

28.273 

16 

Nadir 

•         • 

• 

•            • 

199  59  58.7 

2.7 

4.1 

5.1 

4.2 

3.2 

3.00 

30.341 

30.393 

«          ■ 

17 

Anon.  3*'  38™  23" 

8.2 

3 

III-VII 

34  54  59-4 

63.7 

6£.l 

65.2 

64.8 

62.6 

63.47 

28.519 

•              • 

28.122 

18 

Weisse  (2)  1143  .     . 

8.5 

3 

V-IX 

23  50    4.7 

10.2 

i».5 

13.0 

II. 6 

7.5 

9-75 

30.661 

•              » 

30-253  1 

t9 

Anon.  4**  i&™  17" 

.     • 

3 

V-IX 

84  30     1.6 

7.3 

8.9 

10.3 

9.9 

6.4  1 

7.40 

27.654 

•              • 

27.271 : 

20 

Anon.  4**  53"  22" 

.     • 

3 

III-VII 

20  15     2.7 

7.8 

9.8 

10.3 

10.2 

6.1 

7.82 

26.517 

30.393 

26.116; 

1 

12 

21 

Lacaille  8760      .     . 

■     « 

3 

III-VII 

98  10    4.9 

5.0 

8.0 

4.3 

II. 4 

8.3 

6.98 

31.473 

30.438 

31.043 

22 

Weisse  364 

9  0 

2 

V.IX 

70     5     2,2 

2.6 

5.0 

3.2 

9.1 

6.0 

4.6S 

29.337 

28.904 

23 

Anon.  2i*>  25«  3" 

8.5 

3 

III-VII 

84  40    6.6 

8.2 

II. 2 

7.6 

12.5 

II. 9 

8,00 

35.468 

35.035 

24 

Anon.  2ii>  36™  II"    . 

•         • 

3 

V-IX 

24  45     1.8 

2.1 

5." 

2.6 

6.2 

3.9 

3.62 

31.283 

30.831 1 

25 

Anon.  21  ■»  52"  23*    . 

6.0 

2 

V.VI 

10  50    0.0 

0  7 

3.2 

1.8 

• 

5.7 

2.9 

2.3^ 

33.856 

33.413 

26 

B.  A,  C.  7729       .     . 

7.0 

3 

III-VII 

86  35     2.9 

2.0 

5.8 

4.9 

8.7 

6.9 

5.20 

27.597 

27.164 

27 

Anon.  22^  14"  54*    . 

8.0 

2 

I,  IX 

94     0     3.9 

3.8 

7.0 

3.9 

9.8 

71 

5.92 

33.481 

33.077 

28 

Anon.  22'*  I5°»  i« 

7.5 

3 

III-VII 

11      II       II 

II 

II 

<« 

II 

II 

cc 

37.004 

36.573 

29 

Anon.22*»  40"  I4«    . 

8.0 

3 

III-VII  . 

80  20     2.2 

5.2 

8.1 

7.3 

10.3 

7.6  ' 

6.78 

34.493 

34.059 

30 

Lacaille  931 5  (ist  *). 

9.0 

3 

III-VII 

85   40      1.0 

1.5 

4.3 

3.7 

7.8 

4.6 

3.82 

29.263 

28.830 

31 

Anon.  23'*  II™  37*    . 

8.0 

2 

VII.IX 

65      5      0.2 

2.7 

4.2 

3.0 

8.2 

4.1 

3.73 

33.338 

32.903 

32 

Anon.  23**  20™  29*    . 

7.0 

2 

V.VI 

352   40     4.6 

6.7 

9.0 

72 

12.5 

6.8 

7.80 

32.969 

32.526 

33 

Weisse  (2)  639    .     . 

• 

3 

III-VII 

23  45     O.I 

2.1 

3.8 

1.3 

7.9 

2.2 

2.90 

28.843 

28.398 

34 

Weisse  (2)  658     .     . 

•       • 

2 

VII.IX 

II      11           II 

II 

II 

«i 

11 

«c 

cc 

30  702 

30.242 

35 

Radcliffe  65  .     .     . 

•       t 

I 

V 

14  40   3.2 

6.0 

8.0 

6.2 

10.5 

6-5  1 

6.75 

34.868 

34.430 

36 

Radcliffe  73   .     .     . 

•       • 

1 

V 

II        II         II 

11 

It 

CI 

II 

II 

11 

34.847 

34.409 

37 

Weisse  446    .      .     . 

8.5 

3 

III-VII 

55  »o    4.6 

6.5 

10. 1 

8.0 

12.9 

9.2 

8.55 

30.958 

30.519 

38 

0.  Arg.  S.  447      .     . 

6.0 

3 

V-IX 

82  55     2.2 

4.4 

5.6 

58 

7-2 

6.2 

5.23 

33-826 

33.397 

39 

Anon.o*>  52™  o*  .     . 

*       • 

3 

III-VII 

22  20  59.2 

2.2 

3.1 

31 

7.7 

3.9  , 

3.20 

28.065 

27.620 

40 

0.  Arg.  S.  644      .     . 

7.5 

3 

III-VII 

87  IS     4.6 

6.0 

8.5 

8.9 

10.2 

10. 0  ' 

1 

8.03 

33.109 

32.676 

41 

41  Ceti 

3 
3 

III-VII 

67  10    5.1 
96  20    2.1 

8.1 

10.7 

• 

7.9 

10.3 

7.0 

13.2 
10.5 

9  9 
6.2 

9-55 
6.67 

29.388 
35  356 

1 

28.951 
34.925 

42 

Anon.  !*•  23"'  19" 

•       • 

AAA            W      M  JL 

III-VII 

6.3 

43 

Nadir 

•       • 

■ 

•            • 

200    0     1.8 

4.7 

7.1 

5.9 

8.2 

7.2 

5.82 

30.476 

30.438 

. ' 

>3 

44 

tj    Ceti 

3 
3 

3 
2 

V-IX 

69  40     5.0 
67  10    0.0 

40  19  56.4 
43  50     1.2 

8.7 
0.8 

8.7 
3.» 

59.1 
3.6 

10.8 

11.3 

5.3 

2.2 

12.2 

9.45 
2.82 

26.628 

30.446 

26  186 

45 
46 

41  Ceii 

•       9 

W             AAA 

V-IX 

3.3 

0.9 

4.2 

4.4 
3.1 

•       • 

29.816 
28 . 828 

28.743 

28.379 
32.288 

p     Piscium    .... 

•       • 

V             A^  A 

III-VII 

59.2 
4.2 

0.15 
4.26 

•              • 

47 

Anon.  I*"  26™  31" 

•       • 

AAA             W       A  A 

III.  VII 

7.x 

32.747 

48 

B.  A.C.  563   .     .      . 

•       ■ 

3 

III-VII 

97  50     1.8 

4.9 

5.6 

4.0 

8.7 

6.0 

5.17 

30.200 

29.762 

49 

B.  A.C.  578   .     .     . 

•       • 

3 

III-VII 

98    0     3.2 

6.3 

7.1 

,  5.9 

9.2 

7.1 

6  47 

28.989 

28.551 

50 

.Anon.  2'*  i«  40*  .     . 

8.5 

3 

III-VII 

19  50    2.4 

5.5 

7.7 

1  5.8 

10.7 

7-0 

6.52 

25.536 

25.082 

51 

Anon.  2**  2"  37*  . 

9.2 

I 

IX 

i(     II      11 

II 

« 

<( 

CI 

II 

cc 

31.982 

31.496. 

52 

Anon.  2*»  17"  46" 

8.5 

3 

IV-VI 

2   15     I.I 

4.8 

7.8 

7.3 

10.5 

6.1 

6.27 

30.183 

29.732; 

53 

O.Arg.  N.2729  .     . 

7.8 

2 

IV,  VI 

II     II       i( 

II 

<i 

<l 

II 

II 

c< 

34.053 

33.600 ' 

54 

V    Ceti 

5.0 

3 

III-VII 

53  50    0.6 

3.9 

2.9 

4.1 

6.7 

4.5 

3.78 

32 . 104 

31.657 

^§ 

41  Arietis      .... 

3 
3 

III-VII 

32  10    2.3 
20  30    0.0 

6.9 
3.0 

6.3 
4.6 

6.4 

3.4 

9.2 

7-9 

7.0 
2.2 

6.35 
3.52 

34.787 
30.924 

34 . 336 
30.461 

56 

Anon.  2'*  54">  I2" 

7.0 

V-IX 

57 

Anon.3*»  5"  I2«  .      . 

•       • 

2 

III.V 

20  25     0.3 

5.2 

6.0 

6.2 

8.5 

3.2 

4.90 

34.935 

34.483 

• 

58 

Anon.  3*»  5"'  29*  .      . 

m         • 

3 

V-IX 

II     II       II 

II 

•1 

II 

l< 

i< 

cc 

34.675 

34.212 

59 

Weisse  (2)  209    .     . 

7.5 

3 

III-VII 

35  15     0.3 

3.T 

3.0 

3.2 

6.3 

3.9 

3.30 

30.344 

29.894 

60 

Anon.  3*"  28""  3'  .     . 

•          • 

3 

III-VII 

27  35     0.5 

6.5 

5.8 

6.9 

8.8 

5.2 

5.53 

26.667 

26.215 

61 

Anon.  3^  39™  21' 

•          • 

3 

III-VII 

35  40    2.3 

5.9 

6.9 

8.0 

9  3 

6.2 

6.43 

33  442 

32.992 

62 

Anon.  3*"  51"  i8" 

•          • 

2 

VII.IX 

85  55     2.0 

6.3 

6.8 

8.1 

8.3 

6.  9 

6.40 

36.815 

36.385 

63 

Anon.  4^  8"  26«  .      . 

•          • 

3 

V-IX 

90  24  57.7 

63.3 

62.2 

63.9 

64.2 

60.7 

C2.CO 

28.089 

27.656 

64 

Anon.  4**  35"  38* 

8.5 

3 

III-VII 

84  55     0.8 

6.7 

7.1 

8.1 

9.4 

6.8 

6.53 

36.541 

36.100 

65 

Weisse  925    .     .     . 

8.3 

3 

III-VII 

57  35     .    . 

6.2 

4.4 

7.4 

9.6 

7.4 

5.69 

33.134 

30.446 

32.688 
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■    s 


I 

2 


a 

o 
0Q 


in. 


3  30.356 

4  , 

5  .      . 


I 

6  I  30.364 

7  .      . 

8  ,  30.360 

9  30.372 
10  .      . 


THERM'S. 


II  ,  .     . 

I   12  30.326 

13 ;  .  . 

'  15  3c. 326 


16 

I  17 
1  18 

!    20 

.    21 

I    22 

'  23 
24 

26 

27 

<  28 

<  29 

,30 

I  3' 
32 

I   33 

34 

1   35 

I  36 
37 
38 

39 

j   40 

.   41 
'    42 

I  44 
45 

•    46 

47 

48 

I    50 

I    51 

'  53 
54 

!  ss 

I 

56 
57 
58 

59 

60 

61 
62 
63 
^ 
65 


30.300 


30.280 
30.266 

30.140 


30.133 


30.136 
30.126 


30.132 


30.127 

I 

I  30.130 


30.124 


30.292 


30. 292 


30.292 


30.292 


i  30.286 


30.294 


30.300 


2  w 


At. 


43.5 


42.5 


42.0 
42.0 


40.0 


39.7 


40.0 


40.0 
39.5 

50.0 


^0.0 


30.138     49.2 


48.5 


47.0 
47  o 


46.2 


45.8 


45.0 


45-5 


45.0 


45.2 


45.0 


43-5 


42.2 


41.5 


Ex. 


34. o 


33-2 


33.0 
32.4 


34.7 


33-9 


34'7 


34.4 
34.0 

46.0 


45.3 


43.0 


42. 1 


41.4 
41.2 


39-6 


38.2 


38.2 
38.4 


390 


38.4 


38.3 


37.9 


35.5 


35.0 


3*. I 


c 


a 
o 


2  « 


+ 


48.1 
II. 2 

42.3 

3i-4 
5.4 


4-   2     0.3 

-  I   45.1 
2     2.5 

-  2  43.8 


+  23.9 

-   2  13.3 

H-  0.7 

2  18.8 

54   I 


+  58.8 

-  7.9 

+  I  25.5 

+  2      1.7 


-h 


—    I 


32.7 
34.3 
37.8 
26.0 
47.0 


+     I    28.9 

-  I    36.4 

3  26.0 

-  2     7.2 

+       36.7 

-  I  3«o 

-  I   19.2 
+       50.2 

7.6 
2  18.8 

2  18.2 
16  2 

-  I  46.5 
+   I    14-6 

-  I  23.9 

+        32.9 

-  2  34. 3 

•  • 

+    »   59-5 
39-4 

+       50.8 

-  I    II. 7 

4  7.5 

45-4 

-f   2  34.1 

-  46.9 
+  8.4 

-  I   52.8 

51.9 
2  159 

t4.4 

2  20.5 

-  2    12.0 

+         3-3 
-f    I  58.6 

-  I  33-7 

3  20.1 

I  >3.5 
3  II. 2 

-  1  24.2 


Apparent 
Zenith  Distance. 


S. 
S. 
N. 
S. 


S. 

N. 
S. 
S. 


N. 
N. 
S. 


S. 

N. 

"S. 


S. 
N. 
S. 
S. 

N. 

N. 
S. 


S. 

N. 


tt 


0  10  40.4 

17  44  45.3 

N. 

17  46  46.6 

S. 

33  49  11-8 

12     7  50.4 

s. 


o  29  49. I 
c  22  44.4 
o  22  52.9 
15  15  6.6 
7  37    4.1 

15  38  32.7 

65  51  46.3 
70  26  15.5 

64  51   55-4 
37  33  41-4 


3  45  53  2 

3  44  53-9 

24  34  10.9 

74  15  37-9 

23  31  12.5 


23  32     7.4 

I   3'   36.2 

37     3     5.8 

76  17  24.3 


t6  24  27.9 
16  27     5.1 

63  15     7-7 
63  17  25.8 

73  56     3.1 


14  56     2.3 

3  50     1.8 
64  31   32.9 

o  17     9-5 

78     9  34.3 
50     5  39.0 

64  37  30.2 

4  44  37.0 
9  II  44.6 

66  36  34.1 

73  58  29.5 
•73  56  40.0 

59  57  59-6 

65  40  40.5 

45     3  32.8 
27   21    It. 4 

3  45  53- I 
3  44  55  3 

5  22   12.1 

5  22  1 1.4 

35     9  52.3 
62  53  10.8 

2  21    17.8 

67  13  44.2 

47   10  42.4 

76  17  32.3 

•  •  •  • 

49  42     9.0 
47   10  42.2 

20   20   51.0 

23  48  52.5 

77  50  12.6 

78  o  51.9 
o     7   19-4 


a 

o 

.«■ 
*^ 
u 

PC 


4 
1 

2 


It 


4.0 
4.0 

27.8 

3  33.2 
26.6 

26.6 

1.6 

46.1 

4  6.2 


17.9 
18.0 

2    0.2 

2  0.4 

3  28.7 


I6-.2 

4.1 
2     6.9 

0.3 


34.5 
10.5 

4.0 

4.9 
9.6 


2  16.5 

3  24.2 

3  23.9 

1  42.6 

2  II. I 

59.6 
30.8 

3.9 
3.9 
5.6 

5.6 
42.  I 

1  56.6 

2.5 

2  21.9 

I      4.6 

4  1.2 

I    10.9 

1  4.9 

22.3 
26.6 

4  33.1 

4  37.1 

O.I 

0.2 

19-3 

19.3 
40.4 

130 

0.5 
0.4 

0.4 

16.5 

8.1 

17.0 

2  14.7 
2  49.4 
2     9.0 

46.8 


Observed 
Declination. 


n 


+  35  7  41.6 

35  8  40.9 

+  63  28  17  5 

-  35  25  32.3 
+   15  2!   59-7 

15  21     4.8 

40  25  16.6 

+     I  49  46.9 

-  37  27  51.7 


+  55  18  24.6 

+   55  21     1.9 

—  24  23  29.1 
24  25  47.4 

-  35  5  53.0 


+  23  57  20.3 

+  35     3  32.9 

—  25  40     i.o 

+  38  36  29.0 

—  39  20  30.0 
II  13  10.7 

—  25  45  55.4 
4-  34     8  56.3 

+  48     5  33.0 

—  27  45  II. 8 
35  8  14.9 
35  6  25.1 
21  6  3.4 
26  49  12.8 

—  6  10  53.6 
+  66  15  21.0 

35  7  41.8 
35  8  39.6 
44  15  56.5 

44  15  55.8 

+     3  43     3-4 

—  24     I   36.6 

-i-   36  32  18.5 

—  28   22   27.3 

8  18    8.2 

37  27  54.7 

•  •  •  • 

10  49  41. 1 

—  8  18    8.3 

-f  18  32  25.5 

+  15     4  19-7 

—  39     I     6.9 

—  39  II  50.2 
+  39    o  58.3 

39  4  194 
56  38  43.4 
56  40  44.7 
5  3  46.6 
26  45  35.4 

33  23  49-2 

38  30  54.0 
38  30  45.5 
23  38  157 
31  16  26.6 

+  23  14  49.1 
—27  o  22.2 
31  35  26.1 
—26  o  25.6 
-f  I  19  10.6 


Reduction 
to  1877.0. 


n 


32.9 
32.9 
35. s 

16.2 
29.9 

29.9 

33.3 
27.5 
20.9 


28.9 
28.7 

24.3 
24.3 
23.3 


22 

19 

23 
12 


I 
II 

7 

27 

31 

9 

8 

8 
14 
13 

21 

?.7 
33 
33 
35 

35 

27 
20 

33 
20 

25 
>9 

• 

24 
25 

30 
29 

19 
19 
30 

30 
29 

29 
26 

27 

26 

25 

25 

24 
3 

22 
22 
21 
21 
18 


8 

2 

5 

8 
2 
4 

4 

7 
o 
o 
6 

4 

6 
o 

4 
4 
I 

1 

3 
7 
3 
5 

2 
4 

• 

4 
I 

I 

5 

7 
8 

4 

4 

5 

6 

4 
o 

3 

3 

2 

8 

2 

5 

7 

9 
I 

7 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y, 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 

Y. 

Y. 

Y 

Y. 

Y. 
Y. 
Y. 
Y. 
Y. 
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& 

o 

& 


THERM'S. 


I 


At.   I    Ex. 


in. 

30.300  1  41.0  '  33.7 

.     .  .     .  I  .     . 

30.440  42.0  ,  35.3 

30.456  _  41.8  I  34.1 


.     .  1  .     . 
30.454     41.2 


34.1 


30.450     41.0  I  34.0 


I 


30.450  ;  40.5   I  32.8 


30.454  I  40.0  '  32.0 


I 


30.440      40.0  I  32.1 


I 


30.440      39.2  I  31.8 


30.450  .  38.2 


30.430  j  38.0      31.2 


.         .     I     .         .     !     .         . 

29.866  '  52.2  i  47.5 
29.866  ,  52.0  !  46.3 


29.866  :  51.7  !  45.7 

29.878  51.2  j  45.6 

I     ' 


29.940  !  37.5 


*9-950  I  37.0 


25.3 


24.8 


29.908 

!  36.0 

24.2 

29.960 

.     a 
36.0 

•  ■ 
24.0 

•    • 

99.960 

• 

•  • 

35.2 

•  ■ 

•  • 
23.7 

•    • 

•9.964 

•    • 

35.0 

■     ■ 

•    • 

23.5 

•  • 

•  • 

30.274 

•  • 
■     • 

•  • 
40.0 

•  • 

•  ■ 

•  • 
32.1 

■  • 

•  • 

■    • 

50.«76 

•     • 

39.a 

•  • 
31.1 

30.168 

•  • 
39.0 

38.9 

•  • 
f0.l6o 

•  ■ 
39.0 

•  • 
3«-9 

ss 


+ 
+ 


It 


+     40.8 

—  2    1.9 

—  I  22.7 
+     34.7 

—  I  II. I 

—  58.6 
+       6.4 

41.5 
+     25.7 

—  2  12.5 
2  10.4 

—  10.9 
+  I  18  I 
+  I  21.4 

—  2  26.6 
2  10. o 

—  2  17.4 
+  2  12.3 
+      59.7 


I 

2 
I 


59.7 
II. 5 

33.7 
19.8 

30.2 


Apparent 
Zenith  Distance. 


-  I  42.5 
+  1  5>.2 

—  I.I 
+  I  4.2 
+  37.2 


-  I  34.1 
I  23.2 

-  I  14.9 

+  I     3.9 
16.5 

+   2  47.5   I 

-  I   22.3  I 
+        18.1 

-  18.8 


•   • 

16.2 

— 

49.1 

+ 

2 

7.2 

2 

39.9 

I 


II 


s. 

N. 

N. 
S. 


s. 

N. 
N. 
S, 


s. 

N. 
S. 


S.     32  55  46.0  , 

•  •  •  •      , 

37    3    6.2  i 

67  13  43.6 

47  10  40.9 


-  3 


I 
I 

2 

8 


I.O 
29.2 
8.2  < 

39.6  I  s. 


53.1 
28.8 

10.2 

13*5 


N. 
S. 

S. 


-♦•       13.8  I  N. 

—  I  59-7  I  S. 
+  I  30.8 

—  2    1.4 

—  6.3 


+  I  32.6 

+  8.1 

-  55.7 

-  I    3.4 
+  23.4 


23  48  54.6 
48  54     7.5 

77  50  II. 5 

78  o  48.6 
16  24  28.3 

16  27  6.5 
63  22  54.9 
68  4  58.1 
61  51  25.2 
I  46  27.0 

o  22  41.4 

o  22  57.9 

7  57  35.8 

7  57  40.9 
14  56    4.8 

14  54    5.5 

63  49  52.6 
70  13  33.5 
21  22  28.6 

64  31  35.x 


I 


69  33  21.9  I 
64  51  57.0  , 
28  10    7.8 
o  16  14. I  I 

32  55  44.1 


0  58  32.0 
71  23  42.5 
38  28  52.0 
64  II  10.4 

42    o  18. I 
70  12  54.1 

2  43  44.3  i 

1  34  36.6  , 
50  54  44.4 


52     9  49.1  1 
45  59  16.8  ; 

65  47  14.3  I 
2     7  22.9  I 


c 
o 

U 


II 


39.4 

•  • 

46.0 

2   24.5 

X     5.9 

27.0 

1  10. o 

4  37.1 

4  41.2 

18.0 

18. 1 

2  1.8 
2  31.5 

I  54.3 
1.9 

0.4 
0.4 
8.6 
8.6 
16.4 


2 
2 


2 

2 


16.3 

4.3 

49.3 
24.0 

8.3 

43-6 
10.4 

32.9 

0.3 

39.8 


1.0 
2  51.6 

46.4 
2     0.3 

52.6 
2  41.2 

2.8 

1.6 
I   12.0 


I   18.7 

1  3.3 

2  15.5 

2.3 


I 


Observed 
Declination. 


II 


41  4  48.3 

53.4 

— 

2  12   2.9 

53  5  2.9 

I  21.6  • 

14  12  45.7 

65  40  35.2 

2  15. I  , 

26  49  II. 5 

78  21  59.2 

4  50.9 

39  33  11.3 

80  39  26.3 

5  59-4 

— 

41  51  46.9 

15  18  2.5 

16.8 

-H 

54  II  58.1 

71  35  33.6 

3  2.9 

— 

32  44  57.7 

58  27  15. I 

I  39.8 

— 

19  35  16. I 

10  32  18.8 

II. 4 

-*- 

28  21  8.6 

I 

37 

38 

o 

o 


34  39-2 
3  IO-4 
39.6 

58.4 


I 
27 


29  53.4 


71  21  44.5 
2   10  II. 6 

61  59  9.2 
S.  68  44  4.0 
N.  .  16  24  30.8 


1.7  1 
46.0  , 

47.7 
0.5 

0.5 


I 

2 


59.2 

2.3 
54.1 
35.3 
17.9 


I 


40  28  19.7 

I  49  42.4 

o  51   II. 5 

38  25  39.9 

38  23  44.9 

32  31  4.9 
36  43  24.9 
23  7  24.5 
29  53  0-5 
55  18  27.5 


Reduction 

to   1877.0.  '     0) 


0 

> 


+     5  57  13.4     - 

I 

•  t  • 

+     I  49  46.6 

—  28  22  29.3 

—  8  18     8.0 


-f   15     4  17.2 

—  10     I  38.7 

39     1     9-8 

—  39  II  51.0 
+   55  18  25.1 

+  55  21     3.4 

—  24  31  17.9 

29  13  50.8 

22  59  40.7 

—  37     7     9.9 

+  38  30  57.0 
38  30  40.5 
46  51  23.2 
46  51  28.3 

23  57  17.6 

+  23  59  17.0 

—  24  58  18. I 

—  31  22  44.0 
+  17  30  46.2 

—  25  40    4.6 

30  42  26.7 
—26  o  28.6 
+  10  42  58.1 

38  37  24.4 
5  57  14.9 


+  37  55     5.8 

-  32  32  55.3 
-i-  o  24     0.4 

-  25  19  31.9 

3     7  31.9 

—  31  21  56.5 

+  36    9  51.7 

+  40  28  17.0 

—  12     2  17.6 


13  17  29.0 

7    6  41.3 

—  26  55  51.0 

4-  36  46  13.6 


.0 
O 


II 


17.2 

I 

26.9 

19.2 

24.6 


Y. 
Y. 
Y. 
Y. 
Y. 


29.8     Y. 

24.3  ;  Y. 

18.3  '  Y. 

18.4  ;  Y. 


32.1 


24.0 
24.0 
23.1 

23.1 
20.9 
20.4 
20.3 
20.1 

19.8 

19.5 
17.6 

14.0 

16.7 


34.4 
12.7 

24.3 
16.2 

23.8 

15.5 
35.2 
36.0 
22.4 


12.3 

15.5 

9.3 

30.9 

19.4 

15.8 

11. 1 

8.6 

8.5 

38.2 
12.6 

17.5 
33.4 


36.6 
26.2 
26.0 
35-4 
35.3 

16.7 

33.8 

19.5 
17.9 

34.9 


Y. 


31.9  i  Y. 
21.7  I  Y. 
21.0  I  Y. 

22.0  !  Y. 

27.1  !  Y. 


26.4  !  Y.  I 
26.4     X.' 


Y. 
Y. 
Y. 

Y. 

Y. 

Y.  ! 
Y  ! 

Y.I 

Y. 
Y. 
Y. 
Y. 
Y. 


REMARKS. 


Y.I 

Y.  ! 

Y.i 
Y. 

Y. 
Y. 
Y. 

h 

Y.i 

Y. 

Y. 

Y.' 
Y.I 
I 
Y.i 
Y. 
Y. 
Y.I 

Y. 

I 

Y.  ; 

Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y, 

Y. 
Y. 
Y. 
Y. 
Y. 
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DATE. 


1877. 
Dec.  3 


8 


10 


12 


18 


B 

2: 


I 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 

24 
25 

26 

27 

28 

29 
30 

31 
32 
33 
34 
35 

36 
37 
38 

39 
40 

41 
42 

43 
44 
45 

46 

47 

48 

49 
50 

51 

52 

53 
54 
55 

56 
57 
58 

59 
60 

61 
62 

63 
64 
65 


OBJECT. 


O.  Arg.  S.  1547  . 
Lacaille  792  .  . 
Lacaille  873  .  . 
Anon.  2*»  58'°  17" 
Weisse  (2)  209     . 

Anon.  3'*  28™  15* 
Anon.  3*»  28™  (30») 
Anon.  3**  39™  21" 
Nadir .     .     . 
Lalande  7987 . 


Lacaille  1449. 
Lacaille  1537. 
Weisse  925    . 
Anon,  4^  52™  22* 
Nadir  .     .     . 


39  Aquarii    . 

Lacaille  9119 
60  Aquarii    . 

Lacaille  9315  (i: 
i?    Aquarii    . 


st») 


B.  A.  C.  8139 . 
75  Pegasi      .     . 
O.  Arg.  S.  23059 
Lacaille  9605 
Lacaille  9673 

Lalande  47298 
Anon.o*^  15"*  20^ 
Nadir .     .     . 
24  Cephei     .     . 
Lacaille  7817 


Lacaille 
Lacaille 
Lacaille 
Lacaille 
Lacaille 

B.  A.  C. 

Lacaille 
Lacaille 
Lacaille 
Lacaille 


9190. 
9265. 
9307. 
9357. 
9414- 

8123. 
9516. 

9578. 
9620. 
9699. 


Lalande  47298 
Radcliffe  73  .     . 
Anon.o*"  is""  20" 
Nadir .     .     . 
Nadir .     .     . 


24  Cephei  .  . 
Lacaille  7817. 
Lacaille  9205 . 
Lacaille  9265 . 
Lacaille  9307. 


Lacaille  9357. 
Lacaille  9414. 
Lacaille  9458. 
Lacaille  95x6. 
C     Aquarii  (ist  *) 


Lacaille  9205 
Lacaille  9265 
Lacaille  9307 
<^    Aquarii     . 
Lacaille  9436 


Lacaille  9508 
Lacaille  9539 
Lacaille  9620 
Nadir  . 
Pegasi.     . 


p 
c 

gp 


8.3 

7.0 


8.0 
8.0 


8.0 

.       • 

8.0 


8.5 


5.5 


*  • 

•  * 

8.0 
9.0 


7.0 
6.0 

6.5 


6.0 

6.5 
7.0 


6.5 


7.5 
9.0 


6.0 
6.5 


6.0 


7.0 
5.0 
7.0 


O  g 

2- 


3 
3 
3 
3 
3 

I 
I 

3 

. 
2 

3 

3 

2 

3 


3 
3 
3 
3 
3 

3 
3 
3 

2 

3 

I 

2 
* 

3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
I 

3 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 


Transit 
Wires. 


III-VII 
III-VII 
III-VII 
V-IX 
III-VII 

V 

V 
III-VII 

vii,  ix 

III-VII 

v-ix 

VII,  IX 
III-VII 


III-VII 
III-VII 

v-ix 

III-VII 
III-VII 

V-IX 
III-VII 
III-VII 
VII.  IX 
III-VII 

IX 
V,VII 

iii-vii 

III-VII 

III-VII 
III-VII 
III-VII 
III-VII 
III-VII 

V-IX 
III-VII 

V-IX 
III-VII 
III-VII 

III-VII 

V 
V-IX 


IV-VI 

III-VII 

III-VII 

III-VII 

III-VII 

III-VII 
III-VII 
III-VII 
III-VII 
III-VII 

III-VII 
III-VII 
V-IX 
III-VII 
III-VII 

III-VII 
III-VII 
III-VII 

iii-vii 


MICROSCOPES. 


A. 

n 

B. 

0  1 

It 

83  25 

4.2 

7.5 

88  5 

3-5 

7.6 

81  50 

1.4 

3.7 

21  45 

1.4 

3.2 

35  15 

2.8 

5.7 

12  0 

3.2 

7.7 

«(  11 

II 

II 

35  40 

4.1 

6.7 

200  0 

1.9 

5.4 

42  35 

3.3 

7.3 

94  50 

I.O 

3.7 

96  55 

4.9 

10.6 

57  35 

•   • 

13.8 

20  15 

3.8 

8.2 

200  0 

4.1 

6.4 

73  40 

2.3 

4.1 

98  35 

2.4 

4.5 

61  5 

3.8 

5.3 

85  40 

3.3 

5.2 

80  40 

3.6 

5.7 

21  0 

0.4 

2.3 

41  10 

2.8 

4.7 

87  25 

4.9 

7.1 

II  i« 

II 

II 

lOI  44 

55-0 

57.3 

23  25 

3.3 

6.3 

14  40 

3.0 

5.3 

200  0 

1.0 

4.8 

347  10 

3.7 

3.1 

83  10 

4.0 

4.8 

92  54 

58.9 

60.6 

85  25 

2.3 

3.1 

91  5 

0.8 

1.8 

86  20 

1.3 

1.5 

89  25 

1.8 

1.2 

63  30 

1.0 

I.I 

90  50 

0.5 

0.8 

100  10 

4.2 

4.0 

94  14  59.3 

59.7 

97  25 

1.2 

2.6 

22  2S 

2.5 

4.7 

14  40 

3.3 

5.5 

It  II 

II 

•1 

200  0 

1.5 

3.7 

200  0 

2.9 

2.4 

347  10 

4.8 

3.8 

83  10 

4.0 

4.8 

90  10 

2.7 

4.8 

85  25 

1.5 

3.0 

91  5 

3.0 

4.3 

86  19  59.0 

0.0 

89  25 

1.3 

2.7 

90  40 

1.9 

4.7 

90  50 

0.0 

1.6 

59  30 

5.1 

3.4 

90  10 

2.1 

2.2 

85  25 

3.4 

3.3 

91  5 

2.0 

1.4 

80  40 

2.7 

4.0 

88  15 

2.2 

3.7 

85  20 

3.7 

4.9 

84  25 

4.2 

5.1 

94  14 

59.1 

60.0 

200  0 

0.2 

0.3 

29  20 

3.3 

5.3 

c. 


n 


8.1 
6.6 

5.1 
3.8 

7.9 

8.5 
II 

8.9 
6.1 
9.1 

5.7 
10.7 

13.8 

II. I 

8.4 

7.2 

5.3 
8.4 

9.4 
8.2 


4.4 
6.8 

8.5 
i« 

S8.8 

8.2 
8.9 
5.0 
7.8 
7.1 

60.0 

6.3 
3.3 
4.2 

3.4 

2.8 

3.0 

6.3 

3.0 
3.9 

7.2 

7.8 

II 

3.4 
5.9 

9.6 

7.8 

5.9 

6.4 

5.8 

2.9 
4.9 

6.3 

2.0 

6.8 

3.0 
6.4 
2.0 

6.8 
4.8 

8.3 
8.2 

63.0 

2.1 

8.1 


D. 


n 


6.7 
5.8 
3.0 

1.7 
1.3 

5.0 
I. 

5.x 
3.8 
5.0 


4.4 
9.0 
10.2 
7.2 
6.0 


4.2 

2.8 

4.4 
5.8 
4.3 

2.9 

3.6 

7.4 
II 

59.0 

3.9 
5.2 

3.2 

.  . 
5.1 

59.4 
2.6 

2.5 
3.8 
2.2 

0.0 

0.3 
3.2 
0.2 
1.9 

1.9 

3.6 
II 

X.6 
0.8 


0.0 
1.7 
2.7 
3.9 

0.8 
0.8 
2.0 
59.2 
2.4 

I.I 

2.3 

59.2 
2.8 
0.8 

4.0 

5.2 

60.2 

0.0 

6.5 


E. 


II 


10.7 
10.3 

7.9 
7.8 
9.1 


12.2 
II 

II. 2 

8.0 

10.8 


8.3 
14.8 

19. 1 

13.3 
10.8 


9.3 

10. 1 

II. 3 
II. 3 
10.7 

7.2 

10.4 

II  9 
II 

61.2 

11. 2 

10.2 

7.7 
10.5 

10.5 

63.5 
9.5 
7.2 

7.3 

8.1 

6.9 

6.6 

10.8 

7.8 
8.6 

11. 5 

10.8 
11 

7.2 
7.2 

11. 6 
9.8 
8.2 
8.8 

9-3 

5.3 
7.8 
8.4 

4.7 
13.3 

7.3 
10.3 

7.4 

13.4 

9.2 

»3.3 
13.7 
67.8 

6.0 
II. 6 


F. 


ti 


7 
7 
4 
4 
7 


II 


4 
8 

15 
7 
8 

6 

4 
8 

7 
7 

3 
8 

8 
56 

6 

4 
6 

7 
9 

61 
7 
3 
5 
5 

4 

4 

7 

a 

5 

6 
6 


7 

7 
6 

5 
6 

2 

5 

5 

I 

12 

7 
9 
5 
8 


10 

10 

64 

6 

8 


2 
I 
I 

O 

8 
o 

5 
7 

I 

8 
o 

9 
8 

9 
I 

5 


II 


2 

4 

5 

3 
o 

I 
o 

7 

3 
8 

5 

1 

I 

8 

4 

9 
3 

6 
7 

5 
4 
o 

4 
5 

o 
o 

2 
6 
6 

9 
2 

8 
o 

5 

8 

7 

2 

7 
9 


Mean. 


II 


7 
6 

4 
3 

5 


7 
5 

7 

4 

9 

13 

8 

7 

5 

4 
6 

7 
6 

3 
6 

8 

57 

6 

5 
4 

5 

6 

60 

5 
3 
4 
3 

2 
2 

5 

2 


II 


4 
4 

6 

5 
4 
4 
5 

I 

3 

4 
I 

7 

3 

5 

2 

6 
4 

7 

7 
62 

2 
7 


40 
82 
20 

67 
65 

37 

20 
38 
27 

52 

80 

32 
52 
40 

53 
98 
87 
15 
72 

52 
07 
05 


II 


92 

52 

83 
07 
78 
75 

58 

13 
22 

90 

75 

72 
55 
93 
13 
93 

78 
22 

17 
32 

47 
63 
88 

63 
42 

67 
75 
75 
52 

27 

93 

82 

97 
28 

70 

50 

85 
38 

55 
28 


MICROMETER. 


ObservM. 


r. 

34.637 
643 


30 
27 
27 
30 

26 
26 

33 
30 

29 

36 
33 

33 
26 

30 

30 

33 

3« 

29 
26 

33 
31 
29 
34 
35 

34 

33 
30 

31 
30 

27 
31 
33 
31 
36 

35 
33 
30 

35 
32 

34 

34 

33 
30 

30 

31 

30 

33 
3t 
33 

3X 
36 
34 
32 

2$ 

33 

31 

33 
26 

29 

37 
31 
35 
30 

34 


820 
922 

558 

240 
232 

551 
549 
324 

482 

647 

415 

749 
629 

744 
185 
031 
528 
919 

543 

485 
400 

257 
690 

788 
822 

569 

599 
901 

189 
271 

299 
153 
635 

103 
003 
643 

447 
166 

772 
930 
936 
552 
562 

645 
876 

856 

241 

383 

092 
652 

977 
942 
092 

816 

285 
292 
876 
282 

m 
231 

397 

504 
199 


Nadir  cor.'  Corr*d. 


r. 
30.546 


•  • 


•  • 


30.546 


•  ■ 

30.546 
30.569 


30.569 
30. 568 


30.568 
30.576 


30.576 
30.572 


30.572 
30.697 


r. 

34.095 
30.102 
27.278 
27.360 
30.008 

25.694* 

25.686 

33.001 

28.769 

35.943 

33.117' 

32.869 

26.195 


30.178 

32.624 

30.463 

28.964, 

26.354 

32.958 

30.9x3 

28.836 

33.705 
35.130 

34.183 
33.246 

«  • 

3I.C22 
30.337 

26.627 
30.708 

32.737 
30.590 
36.073 

34.536 

32.44X 
30.092 

34.886 

31.606 

34.197 
34.362 

33.348 


31.060 

30.304 
33-286 
30.670 
32-813 

30.S2I 
36.082 

34.407 

32-372 
27-520 

33.250 

30.718 

32.733 
26.308 
28.715 

36.570 
30.664 

34.8321 

•      • 
33.497 
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179 


B 
S 

& 


in. 


30.154 


30.260 


30.9S4 


30.846 


30.900 

30.  «H 


30.190 


30.190 


30.186 


30.064 


30.073 


30.060 


30.090 


30.094 


THERM'S. 


At 


39.0 


38.0 


38.0 


44.0 
44.0 


43.0 


43.0 


41.5 


4S.3 


45.0 


45.0 


45.0 


44.5 


30.100 


43.5 


30.050 
30*056 


49.5 


43.0 


30.060 


43*0 


JO. 
JO. 


30.356 


43.0 
49'0 


49.  S 


30.ifO 


49- S 


49«o 

•     • 


Ex. 


31.9 


38.5     31.9 


30.3 


33.0 


37.0 
36.3 


35.0 


33.8 


33.3 


44.3 


44.3 


43.0 


43.9 


39.3 


37.0 


40.  S 


39.9 


39.7 


39.« 
48.8 

a  • 

48.3 


46.0 


44<t 

•     • 

41*5 


1       Apparent 
Zenith  Distance. 


n 


n 


—  2  8.3 

-  3.2 
+  I  25.3 
+  1  22.7   ' 


S.      63  21    59.1 

68  5  3.6 
61  51  29.5 
I  46  26.4 


—        0.2  '  S.     15  15     5.4  , 


+  2  14.9  N.  7  57  37.7 
+  2  15.2  j  N.  7  57  37.4 
—  I  34.0     S.     15  38  33.2 


38.6 


I 


—3    6.2  I 

I  37.7  ' 
—  I  29.9  I 

+  X  59.« 


5.6 
22.2 

15.5 
32.5 
54.3 


+ 
+  I 

—  I 


z 

3 


32.7 
38.6 

36.5 
56.1 

40.8 


3  II. z 

I  41.7 

.  . 

33.0 
10.6 

1  45.7 
33.3 

1  35.8 
18.5 

3  10.3 

2  22.1 
I  16.5 

3.9 

3  33.1 

50.3 

3  II. 5 
3  16.7 

X  44-9 


33.9 

9.5 

1  43.0 

31. O 
I  38.1 

16.3 

3  10.6 

3  18. 1 

-  I  14.3 
+  I  17.8 

—  I  4X.9 

33.6 
-  I  35.7 

+  I  5S.7 

-  40.3 

3S5.9 

30.8 

•  31.4 

-  I  49-6 


74  46  58.3 

76  53  32.1 

37  33  43.1 
o  17    7.8 


53  40  0.0 
78  33  42.7 
41  4  51.4 
65  40  39.6 
60  42     i.o 

o  58  30.8  I 

21  9  37.5  , 
67  25  44.5  I 
67  23  II. 9  I 
81  42  17. I 

S.  2  22  55.4 
N.  5  21  35.9 
•  •  •  . 
N.  32  50  26.3 
S.    63    9  56.2 

72  56  46.3 

65  24  42.9 

71    3  37.4 

66  19  46.4 

69  21  53.4 

43  27  40.6 

70  48  46.0 
80  10  3.0 
74  12  29.0 
77  24  13.6 

S.      2  22  54.2 

N.     5  22  10.5 

5  21  38.7 


N.   32  50  26.8 

S.    63    9  56.1 

70    8  21.9 

65  24  43.6 

7»     3  37.3 

66  19  45.4 

69  21  53.1  I 

70  37  46.6  I 
70  48  47.2  I 
39  31  25.0  I 

I 

70  8  22.1  I 
65  24  43.3  ; 

71  3  37.3  , 
60  42     2.0 
68  15  45.0 

65  16  41.6 
64  24  47.0 

74  12  30.9 

.... 

S;       9  18  17.7 


a 
o 

& 
0^ 


n 


2 
2 
I 


1.0 

30.5 
53.6 

1.9 

16.6 

8.5 

8.5 

17. 1 


22  35  45.8  I  25. s 


3  41.7 

4  17.7 
47.1 

0.3 


1  21.8 

4  50.7 
52.6 

2  13. 1 

1  47.5 

1.0 

23.5 

2  25.0 

2  24.7 
6  36.8 

2.5 

5.7 

•  • 

38.1 
1  56.3 


3 

2 

2 
2 
2 


I 

2 
2 
2 


10.4 

8.6 

50.9 

14.4 
36.2 


56.1 

2  48.9 
5  31.2 

3  28.0 

4  21.7 

2.5 
5.6 
5.6 


38.4 
57.2 
43.6 
9.6 
52.1 


2  15.3 
2  37.x 
2   48.2 

2  49.9 
48.6 

2  41.7 
2      8.2 

2   50.4 

1  45.0 

2  27.5 

2      8.1 

2  3.4 

3  27.2 

.       . 
9.9 


Observed 
Declination. 


H 


!  + 


24  31  21.3 

29  13  55.3 

22  59  44.3 
37    7  10.5 

23  38  16.8 

46  51  25.0 
46  51  24.7 
23  u  48.5 


+  16  17  27.5 


-  35  57   1.2 

—38  4  II.O 
-t-  I  19  8.3 
+  38  36  30.7 


-  14  47  43.0 
39  44  54.6 

2  12     5.2 

26  49  13.9 

-  21  50    9.7 

+  37  55  57.0 

+  17  43  37.8 

-  28  34  30.7 
28  31  57.8 

-  42  55  15. I 

+  36  30  40.9 

44  15  20.4 

*  •            a            • 

+  71  44  43.2 

-  24  18  13.7 

34  6  17.9 

26  33  12.7 

32  12  49.5 

27  28  22.0 
30  30  50.8 

4  34  57.9 

3X  57  56.1 

41  21  55.4 

35  22  18.2 

-  38  34  56.5 

+  36  30  42.1 

44  15  54.9 

44  15  23.1 


+  71  44  44.0 

—  24  18  14.5 

31  17  26.7 

26  33  14.4 

32  12  50.6 

27  28  21.9 

30  30  51.4 

31  46  56.0 

31  57  58.3 

o  38  34.8 

31  17  25.0 
26  33  12.7 

32  12  48.9 
21  50  8.2 

29  24  33.7 

26  25  10.9 

25  33  II. 6 

-  35  22  19.3 
.      •  •      • 

+   29  35  II. 2 


Reduction'   ^  \ 

to  1877.0.     %  , 

'  .0  I 

:    O  ' 


II 


19.2 
18.2 

19.4 
28.7 


Y. 
Y. 
Y. 
Y. 


26.0  i  Y. 


26.4 
26.4 
23.5 

•  • 

20.0 


I 


13.0 

5.7 
18.8 

II. 7 
14.0 

34.4 
29.0 

13.7 

13.7 

9.8 

35.6 
37.7 

•  • 

35.4 
10.7 

8.2 
II. 2 

9.8 
11.8 

11. 4 

• 

20.6 

11. 5 

9.5 
13.8 
II. I 


I 


I 


35.4 
10.6 

9.2 

11. 2 

9.8 

II. 7 
".3 

11. 3 

11. 7 

18.8 

9.2 
II. I 

9.8 
13.8 

11. 8 


Y.  = 

Y. : 

Y.l 
Y.  I 

Y.  ' 


16.1  '  Y.  , 
15.7  '  Y.l 
16.5  Y.  1 
15.4  I  Y.  I 

.     .  1  Y.  I 


Y. 
V^. 
Y. 
Y. 
Y. 


Y.l 
Y. 
Y., 
Y.  , 

Y.  , 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 


I 


35.6  ,  Y. 

37.7  ,  Y. 

37.7    !    Y. 

.     .  I  Y. 


Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y.' 
Y.' 
Y.  ' 
Y. 


13.4  Y.  . 

13.9  Y.  I 

II. 4  .  Y. 

.     .  Y.  ' 

29.1  Y.  ' 


REMARKS.     ' 


i8o 
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• 

• 

•0 

• 

C  be 

MICROSCOPES. 

MICROMLTER. 

, 

3 

c 

Transit 

DATE. 

B 

OBJECT. 

c 
be 

Wires. 

; 

1 
1 

1 

1 

■ 

d 

.5- 

A. 

B. 

C. 

D. 

E. 

F. 

Mean. 

Observed. 

Nadir  cor.  Corr'd. 

Id 

A 

z 

e         f 

1 
11 

•» 

i 

1877. 

n 

n 

II 

II 

II 

r. 

r,           r. 

Dec.  18 

I 

2     Piscium    .... 

3 

IlI-VII 

58  35 

1.9 

5.0 

7.7 

5.3 

10.8 

9.4 

6.68 

32.624 

30.697     31.927 

2 

Nadir 

■ 

•          • 

200    0 

0.4 

2.3 

5.3 

3.1 

7.0 

5.1 

3.87 

30.671 

30.697        .    . 

20 

3 

Nadir 

• 

•          • 

199  59 

58.3 

55.9 

58.8 

54.2 

62.8 

65.9 

59.32 

30.476 

30.645        .    . 

4 

2     Piscium    .... 

3 

III-VII 

58  35 

0.7 

0.3 

1.2 

57.2 

92 

9.1 

2.95 

32.401 

.     .     31.756 

5 

^    Aquarii     .... 

3 

III-VII 

80  45 

2.2 

0.9 

• 

2.9 

57.9 

9.2 

8.5 

3.60 

36.345 

.     .  t  35.704 

6 

y    Sculptoiis      .      .     . 

3 

III-VII 

92     5 

1.2 

0.2 

1.9 

59.6 

7.4 

7.0 

2.88 

35.267 

.     .     34.628 

7 

B.  A.  C.  8172      .     . 

3 

III-VII 

95     5 

3.9 

3.4 

6.8 

5.3 

12.5 

10.8 

7.12 

34.280 

.     .  '  33.64» 

8 

Lacaille  9539 

3 

V-IX 

84  25 

1.4 

0.0 

1.8 

59.3 

8.2 

7.1 

2.97 

31.087 

.     .  1  30.452 

9 

Lacaille  9605 

3 

III,  V.  IX 

87  24 

59.4 

58.8 

59.2 

57.' 

65.8 

65.3 

60.93 

33.932 

.     .     33.298 

10 

Lacaille  9680 

3 

III-VII 

84  10 

0.3 

59-3 

2.1 

57.0 

7.2 

6.8 

2.12 

28.431 

.     .     27-791 

1 

II 

Lacaille  78     .     .     . 

3 

III-VII 

90  15 

0.7 

59.1 

59.8 

57.1 

5.6 

5.2 

1.25 

34.642 

30.645     34.003 

^i 

12 

Lacaille  9655 

3 

III-VII 

^4  15 

1.5 

2.3 

4.4 

2.9 

6.7 

4.3 

3.68 

27.380 

30.561  .  26.814 

13 

B.  A.  C.  23    .     .     . 

6.0 

3 

III-VII 

1     87  20 

3.2 

4.3 

6.8 

5.7 

8.6 

8.2 

6.13 

30.427 

.     .     29.871 

14 

Lncaillc  83    .     .      . 

•                 • 

3 

III-VII 

.     87  15 

1.2 

1.7 

4.8 

4.7 

5.2 

5.3 

3.82 

31.597 

.     .     31.04! 

15 

Anon,  o'' 42"  32« 

7.5 

3 

III-VII 

18  30 

2.9 

5.0 

7.2 

6.8 

6.8 

4.0 

5.45 

33.854 

.       .    i   33.285 

16 

y    Andromedx  . 

•                 • 

2 

VII,  IX 

«t           K 

«i 

fi 

II 

<• 

II 

CI 

41 

33.516 

.       .       32.928 

17 

Anon.o*'  52'"  o* .     . 

.        . 

2 

VII,  IX 

22   20 

2.8 

6.3 

6.7 

8.0 

7.8 

7.1 

6.45 

28.441 

.       .       27.857 

18 

Nadir 

•                 • 

• 

• 
1 

^00    0 

1 

2.9 

7.3 

8.0 

7.3 

1 

6.7 

8.7 

6.82 

30.629 

30.561           .     . 

OBSERVATIONS  WITH  THE  MURAL  CIRCLE. 


i8i 


E 

2 


THERM'S. 


in. 


90.a66 


30.286 
30.294 


At, 


Ex. 


55.8 


30.280     56.0 


56.0 
56.2 


30.295  I  56.3 
29.632  44.0 
29.642     43.5 


29.650  ;  42.2 


60.5 


58.3 


57.2 

57.2 

55.3 
35.5 
35.6 


S  (0 

a>  o 


I     0.4 


•  • 


•  • 


35.2 


53.0 
2  58.8 

2  25.0 

I  54.1 
14. 1 

—  I  43.4 
+  I    9-2 


+ 


2 
I 


5.4 

39.5 
4.0 

32.6 

43.0 


-  I  3'. 7 
+  I     7.1 


Apparent 
Zenith  Distance. 


o        i 


It 


S.     38  34    6.3 


38  34    9.9 

60  42    4.8 

72  2  37.8 

75  3  13.0 

64  24  48.8 

67  23  17.6 

64  II  I I. 3 

70  12  55.8 

64  16  43.2 

67  20  10.2 

S.     67  14  31.2 

N.      I  31  37.5 

N.      I  31  26.3 
S.      2  21  13.6 


c 
o 

u 
a 

v. 


n 


45.9 
I    42.5 


2 

3 

2 

2 
I 


56.6 

33.6 

0.5 
18.3 

59-3 


2  40.4 
2  2.5 
2  21. 1 
2  20.5 
1.6 

1.6 
2.4 


Observed 
Declination. 


n 


48.0     +    o  18  44.5 


-i-     o  18  43-0 

—  21    50      8.5 

33  "  55.6 
36  13     7.8 

25  33  10.5 
28  31  57.1 

25  19  31.8 

31  21  57.4 
25  25  6.9 
28  28  52.5 

—  28  23  12.9 
+  40  25  17.9 

40  25     6.7 
+  36  32  22.8 


Reduction 
to  1877.0. 


20.6 


20.5 
13.5 

10.4 
9.9 

13.5 
13-0 
14.6 

13.3 
14.0 

13.4 
13.8 

37.2 

37.2 
36.1 


> 

(A 

o 


Y. 
Y. 
Y. 
Y. 
Y. 

Y, 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 
Y. 
Y. 

Y. 
Y. 
Y. 


REMARKS. 


OBSERVATIONS 


WITH  THE 


XVMNCH    EQUATORIAL 


1 


77 


183 


OBSERVATIONS 


THE    XXVI-INCH    EQUATORIAL. 


Object  obienred. 

B 

1 

i 

H 

h.  m. 

1 
1 

1 

Position  Circle. 
Ver.  I.     Ver.  11. 

3A 

i 

M 

Saturn,  trhiie  spot   . 

* 

h.  m. 

.      . 

i      H. 

Saturn,  white  spot   . 

.       H. 

Suelliie  of  Nrptunb. 

ao 

7    -1 

C3.qS6     63.300 

6  S< 

ag.S  1     .      . 

6  A 

3  ■    H. 

pRocroH.  Comp,  I 

0 

11  so 

101.7  1    .    . 

1  A 

1  !  Hn. 

PlOCYON  II     .      .      . 

rt-je 

■ 
1 

.   :  Hn. 

PtocroK  III  .     .     . 

■a     5 
11  4s 

S7-2  ,     ■      . 
33:1.0        .      . 

a  A 
3  A 

'  Hn. 
.      Hn. 

pRocvoN,  Comp.  11  (^ 

„,= 

343.8  ,     .      . 

.      Hn. 

Suelliie  Of  Nbptuni. 

60 

6J4 

01.9)19  '  05. 361 

r>  II 

67.6        .      . 

6A 

3      H. 

■a7Artetl«.     .     .     . 

.Q 

63.828  1  64454 

3.3 

,.0.3        .      . 

3A 

3      H. 

107  Aneiii.     .     .     . 

■s 

63.80s  1  64.407 

3.4 

107.5  '     .      . 

3  A 

SkteltitR  or  NirruNS. 

30 

697 

61. 50s  >  h5-7'l5 

f,  r7 

S8.1  ■     .      . 

6A 

3   if. 

*l6-3;s"  Orloni* 
335--H9  Orioni.    .      . 

S  53 

s  56 

I      Hn. 

40.789 

J49-554  Orionli    .      . 

t     4 

56.l7t 

9  30 

400 

I      lln. 

SM-638  OriDBl*    .      . 

6  14 

43.386 

93- 938 

(•) 

400 

I   ,  Hn, 

638-Ssi  Orioato   .     . 

6  96 

46.066 

.  ■      ■ 

■  ■  ;  ■  ■ 

" 

The  spot  faint  lo.nighl  and  indistin 
and  the  images  are  poor  at  Ihil  alti- 
tude. 

The  spot  in  center  of  disk  at  y"*  9". 

Bad  images,  and  the  spot  sn  Taint  and 

I  Blazing  image  of  planet. 

I  Patallel,  17' .8. 

1  Chron.  corr  +  i".?. 

k'cry  transparent  but  images  very 

iSleady ;  eye-piece  400  could  not 

.-  used.    On  examining  ProCVon 

I      saw   ttvo   neat   companions    i 


sketch,  and  began  with 


of  I. 


After  the  first  measure  of  U  the  siiy 
only  clear  by  intervals  and  the  two 
last  measures  taiien  in  clear  spaces. 
Est  10  be  from  ao° 

30°  more  position  angle  than  I. 

Set  approximately  on  ihe  first  CO 


of  greater  position  angle  than   11. 


Saiellile  faint. 


•the  numbers 
Ingue   of   Slais    in   II 
Orim.     Annals  II.  C, 

B=3')'M5-,  T=38°.S; 
T  =  a8*.5.    •Coincidei.c 


HoM/s  C 
U..vol.v! 
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I    I 


Position  Circle. 
Ver.  11. 


Vcr.  I. 


I 


Hi 


s 


■  I  Trinnguli 

;  (70  and  1  Otionis 

!  SSJ  and  f  Oriimi! 
170-246  Orionis 
346-335  Orion  is 
335-449  Orionis 

;  449-5S4  Orionis 
554-63S  Orionis 

I  638-853  Orionis 
a8  ^  TrianKnli 

I  SalellilcofNKlTl 
ig     I  Trianguli 

j  SalctlilcofNKlTi 


30  ' 


39-7 
63.6 

-13. 7 


63.7 
63.61 


■     I 


3A 
3A 


.   'Coincidence. 


Satellite  eKireinely  faint. 
Chton.  coiT.  +  a" .6. 
Images  much  blurred. 


j  fii  Ori. 

fli  Oiii 


I  61-3 


3A 
3A 
3A 


<Or[. 


170. 


170-146  Orio 
!  846-335  Orionis    . 
!  335-449  "ri" 

440-554  Orio 

554-63S  Otio 

638-852  Oriii 


Coil 


i«n  of  .V 


5  XS 
5  34 
5  43 
5  SO 

5  59 


,    T  =  41-.5. 
.  •Coincidence. 


I  of  »   w 
eld.    No 


Chron.  corn  +  3",S. 
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(TE.         Object  obseivcd. 


1  V  Orionis,  A  and  C  . 

.  9'  Oiioois,  A  and  D  . 

I  Satellite  of  Neiiu-nk. 

'  G.C.  isig  .     .     .     . 
I     *.u*.    HII  3i6. 
I  Small     stur    betWLL-r 
lie  coaiponenls. 


t*  AndtoncdM 

Satelliteof  NsiTUNE . 
I  f  Otionit,  A  and  B  . 
'  «■  Otionis,  A  and  C  . 

0*  OrionU,  A  and  D  . 
I  ^  OrioDii,  A  and  a 
I  9  Orionis,  B  and  i 
I  45  Orionis  . 
I  45  Orionis .      .      . 


jt/Iat  and  Ptrimit .     . 

I  CompanioDof  Siriiu 
y*  Andromeds 
01  OriODii,  A  and  B 
m  Orionis,  A  and  C 
^  Orionis,  A  and  D  . 


ff  OrtonU,  A  and  a 
m  OiioBla,  B  KDd  i 
0  Ortonla,  A  and  B  . 


63.413  I  6^.786 
63.726  I  65.43') 
63.Sj7  I  65.426 
61.001  I  64.137 
ba.Sio  ■  64.137 


64.073  64.144 

63.738  I  f>5-$0i 

63.76g  :  65.414 

63.614  '  6S-T90 

63.743  [  65.410 

I  93.964  I  64.490 

<  I 

I  63.660  I  64.533 

I  64.107  I  66.00S 


I 


64.074  64.150 
63.788  j  O5.445 
6i,3oo  I  65.7<;6 
63.713  I  65.470 

j 

64.073  >  64.148 
63.66B  '  44.4S0 
63.684  j  64.530 
6a.7S4  I  65.390 

6a-399     65.784 


1 

Ver.  I. 

Ver.II. 

_s_ 

h.  m. 
4.S 

140-9 
63.1 

6     50 

74-4 

348.1 

i>.o 

GO.o 

REMARKS. 


Satellite  very  laint. 
Cliton.  corr.  +  3'" .9. 
Selling,  345°.B,  instead  of  338'.!. 

Double  nebula :  tbc  soullicomponi 
the  briglili'i,  and  this  has  a  siel 
nucleus;  the  north   compoi 
diffused,    iviih     no    nucleus 
only  V.  K.  B.  M.    A  small  star  is  on 
'o,    perhap! 


suddenly 

}1  February 
3,  on  account  of  the  inconvenil 
position  in  which  the  furmor  n 

Around  llic  ncliula  is  a  darker  nearly 
circular  space,  perhaps  3' in  diame- 
ter ;  beyontl  this  the  ground  of  the 
heavens  is  nebulous.  Erom  the 
nebula  itself  two  faint  wisps  cross 
this  circular  space  towards  the 
north.  Sky  not  clear  long  enough 
to  verify  these. 


A  little  greate 
From'a^4o"  I 


1   At  7"  20'"  /. 

idiacal  light  <|uil<. 

\       The  axis 

jftheconeuflinl 

1       between 

'   and  ,i  Arietis 

1       Pleiades 

OBSERVATIONS  MADE  WITH  THE  XXVMNCH  EQUATORIAL,  1877. 


DATE. 

Object  olistrvtd. 

1 
It 

1 

1 

11 

1-4 

1 
1 
1 

ro'ition  Circle 
Ver.I.  ,  Vcr.H. 

1 

1 

REMARKS. 

1877.    1 
Feb.  9     H'  Orionis,  A  and  D  . 

(:• 

h.  m 

(H.7J6 

65.466 

h.  m. 

62 

1 

3A 

1 

3  '    H. 

10  1  }<  Andromeda:      .      . 

.00 

64.073 

64.(48 

3.S 

199 

■* ! 

6  A 

3  1  H. 

\~,„ 

3W) 

64.049 

64.157 

3.8 

170 

6  A 

,\«. 

I>>  Orionis.  A  and  a    . 

63.706 

64.483 

4.3 

183 

3  ' 

3A 

3  i  H. 

#■  Orionis,  Band  i    . 

63.075 

64.5*6 

133 

0' 

3A 

3  I  H. 

1  e>  Orionis,  A  and  B 

i 

6a. 751 

65.432 

171 

9' 

3A 

3,H. 

IP  Orionis.  A  and  C 

6a. 4ao 

65.782 

140 

JA 

3  i  H 

W  Orionij.Aand  D 

63.783 

65.471 

5.0 

61 

3  1 

3A 

3IH. 

Parallel  =  33°  .a 

P  Leporis  .      .      .      . 

1     ,80 

63.766 

64.411 

S-5 

'9 

oi 

3A 

»i" 

I) 

I-' Andromeda      .      . 

100 

64.06a 

64.148 

3.6 

200 

6A 

a  1  H. 

Ias8 

i     ,^ 

64.057 

64.164 

39 

169 

8  1 

6  A 

,     H, 

e' Orionis.  C  and  a    . 

170 

62.095 

66.104 

4.1 

14B 

3 

3A 

3'h. 

tf  Otionis,  C  and  B  . 

■      !J0 

63.235 

64.998 

89 

«l 

3A 

3  1  H. 

0>  Orionis,  C  and  i    . 

1      .60 

63.497 

64-735 

64 

1    ' 

3A 

3     H. 

fl'  Orionis,  C  and  D  . 

1      120 

63.153 

66.054 

5-1 

184 

9' 

3A 

3'h. 

P.Rlld.33'.7. 

1  0  Lcporis   .      .      .     . 

'     =80 

63.781 

64-4*6 

5-3 

17 

6l 

3A 

.Ih. 

14     SaiS 

i^oo 

1  64.048 

64.157 

3.6 

165 

M 

6A 

9      H. 

(Ji  Orionir,  C  and  B 

1    '" 

fi3-'5l 

65.000 

4.0 

370 

'  j 

3A 

3      H. 

15 

ei  Oiionis,Cand* 
X  228     .      .      .      , 

63.480 
64.051 

64.743 
64.162 

4-3 
3-7 

343 

172 

'1 
j 

3A 
6A 

3 

H. 
H. 

ft!rallel'3^'.a.  ' 

If-  Orionis,  Card,. 

!  63.106 

66.118 

3-9 

338 

J 

3A 

3 

H. 

0  Orionis.  C  and  B 

1     .   . 

63.230 

64.997 

368 

3A 

3 

H. 

0"  Orionis,  C  and  D 

!  . . 

61.134 

66.053 

4 

3A 

3 

H, 

fli  Orionis,  C  and  * 

1  ■  • 

1  63.482 

64-754 

342 

3A 

3 

H. 

ft' Orionis,  Band  D 

100 

61.938 

66.285 

5.0 

207 

3A 

3 

H. 

Parallel,  313°  .a. 

,1  Lcpotis  .      .      , 

SSo 

;  63.807 

64.435 

5.3 

.98 

3A 

3 

H. 

as 

Siiius  .... 

»'  Orionis,  C  and  A 
">  Orionis,  C  and  R 
fl' Orionis,  C  and  D 
H'  Orionis,  B  and  D 

fti  Orionis,  C  and  ,1 
f  Orionis,  C  and  J 

i     .    . 
1     ■    [ 

57-027 
<  62.430 

62.33: 
'  63.13S 

61.943 

1 
63.074 

63.509 

(M.1I0 

65.798 
64.996 
66.066 
66.361 

66.IIS 
64.748 

5.1 

6.3 

188 
143 

93 
6 

30 
>5i 

65 

400 
3A 
3A 
3A 
3A 
3A 
3A 

3 
3 

H. 
H. 
H. 
H. 
H. 
H.  , 
H. 

Disunce  uncertain.  A  faint  1 
paoion  13th  mag. 

Parallel.  35°.9. 

Siriut     .... 

i     "° 
1 

56.863 

64.108 

6.S 

" 

3A 

H. 

Single  distance.  Small  distaoto 
13th  m»g.  This  IE  the  ne 
companion  outside  of  the  ( 
companion.  Halo  oT  Sirim 
tends  a'. 

Mar.  3 

HI  Orionis,  C  and  U 

1 

j  63.i'34 

65.012 

5. a 

93-6 

3A 

3 

H. 

0'  Orionis,  C  and  D 

1     .    . 

.  63.161 

66.074 

.86,6  1     .      . 

jA 

2 

H. 

(l>  Orionis,  B  and  D 

1     •    ■ 

61.938 

66.303 

6.1 

30.2          .       . 

3A 

' 

H. 
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Objeci  observed. 

1 
I-- 

ir 

i 

_1 

1? 

t^ 

i 

1 

Pi'Sition  Circlu. 

1 
1 

J 

i 

ATE. 

1 
1 

il  ill 

E        !    E 

Ver.  1. 

Ver.  11. 

REMARKS. 

I77. 
»r.3 

Siiiui    .... 

PROCVON    .      .      . 

h.    m. 
7.0 

.... 

h.    m. 

■     ■ 

3A 

3  A 
& 

■ 
■ 

H. 
H. 

Irnagt-s   fair.     Tlie  faint   companion 
observed  Feb.  38  easily  seen.     It  is 
ihe  neaiesi  companion  except  llie 

Clarli  companion, 

Images   pretly    steady,  bul    sky   not 
very  clear.    Can  see  no  companion 
but  tlieonc  disUni  43". 

62.9s>  1  65.a86 

400 
400 
3A 

,     Hn 

Selling,  343"-(. 
Selling,  343'-6- 
Clouds. 

73-5 
66.3 

lUn 

7 

fC  OiioDis.  C  aod  * 

1 

6.4 

4!... 

10 

e"  Orionis.  C  and  6 

i   .  . 

63.49' 

64.748 

5-9 

... 

3A 

3  j  H. 

ffOrionis.Candfl 

1   ■  ■ 

6I.II0  1  66.118 

151. 0 

3A 

JIH. 

9  Uttonis.  C  and  B 

1   .  . 

63.2J4  j  64.989 

92.6 

3A 

z    n. 

*  Orionis,  C  and  D 

1   .  ■ 

63.:43 

66.056 

6.8 

3A 

2  [  H. 

»  Urionis.  B  and  D 

1   ■  ■ 

61.936 

66.306 

7-1 

30.5 

3  A 

2 

H. 

T  =  3o-.o. 

Sirimi    .... 
TiTANIA       .       .       . 

1   ■  ■ 
1 

1 
1 

1     MO 

10     4,b 

62.190 

66.033 

10     ig 

338.0 

3  A 
6A 

' 

H. 
Hn. 

Images  unsluady,  but  ihc  Clark  coro- 
panioD  well  seen  with  boih  powers. 
The  companion  of  13th  mag.  ob- 
served Feb.  38;  also  seen,  bul  no 
other  nearer  than  ihis. 

Obebon     .     .     . 

1       >5 

10     59 

59-503 

63.7S8 

10     34 

.96.7 

6A 

: 

tin. 

Chron.  corr.  +  4"'  53'. 

'S 

«•  Orionis,  B  and  1) 

61-933 

66.289 

6.1 

30.4 

3A 

! 

■M. 

#  Orionis,  C  and  D 

62.154 

66.056 

6.5 

3  A 

: 

H. 

SiOriODii,CandB 

63.26C 

64.989 

93.9 

3A 

2 

H. 

«iOrioois.Cand  A 

10     iq 

6a. 414 
60.527 

33.602 

65.805 
67.70a 

7.0 

■43-5 
93-8 
31.0 

313-3 

3A 

• 

H. 

Al  7''-5  ihe  ;todiacal  light  reaches  (o 
wiihin  about  5°  of  llie  Pleiadc;. 

TiTANIA       .       ,       . 

G.C.3I01SHIV.  3 
H  IV,  37  Md  *    . 

■SO 
■So 

10     34 

6  A 

3  A 

' 

Hn. 

Hn. 
Hn. 

OiiERON  quiic  faint,  although  so  dis- 
tanl.  TlTAKlA  very  fainl  and  im- 
ages quite  unsteady. 

Chion.corr.  +  5»'.3. 

Seeing     growing     worse;     distance 

aboul  half  that  of  star  a. 
\Vh:ie  observing  this  nebula,  3  small 
field  from  south 
■iSS 
No.  1,  /  =  aboul  3o°,  while,  mag.  ap- 

No.  a,  /  =  about  4S°.  yellowish  red. 

mag.  approximately,  8-9. 
No.  3.  p=.  aboul  10°,  while,  mag,  ap. 

*• 

r  Orioaia,  C  ud  * 
»  Orionlt,  C  and  a 

63.483 
62.133 

64.737 

66.088 

6.S 

67.9 
151.7 

3A 
3A 

3 

It. 
H. 

m  Orionis,  C  and  B 

63.334  1  64.J77 

93.8 

3  A 

H. 

r  Ortotais,  C  and  D 

63.171      66.073 

6.6 

3A 

3  1  H. 

»  Orionis,  B  and  D 

61.934     66.390 

7-5 

30.4 

3  A 

3  1  H. 

63.M.     65.198 

1 

7-7 

7J.0 

JOO 

3  \  Hn. 

i 

Air  haxy  at   beginning  and  growing 
worse  rapidly,  so  as  10  cut  ofT  the 

the  last. 

190 


OaSERVATIONS  MADE  WITH  THE  XXVMNCH  EQUATORIAL.  1877. 


DATE.       Object  observed. 


1877. 
Mar.  23  I  Polaris 


Polaris 
Polaris 


24 


29 


30 


Zero 


Zero 


Companion  of  Siritts 
Procyon   .     .     .     . 


Polaris 
Polaris 
Polaris 
Polaris 

Sirius 


•  • 


Procyon    . 

TiTANIA 

Obrron      .     .     .     . 
Companion  of  Sirius 

TiTANIA       .       .       .       . 


Oberon 


Umbriel 


Oberon 


April  5 


Companion  of  Sirius 
56  Aurigae .     .     .     . 
Companion  of  Sirius 
Procyon   .     .     .     , 


c 
o 

'tn 

O     . 
CLV 

•o'Sb 
^  c 

E 

^^ 
tf) 


50 


220 
210 


190 


50 
o 

50 


6 


c 
o 

c 

(A 


h.  m.  s. 
038 


o  15    o 
o  25   II 


•  * 


m.  s. 
A/=9  29 

Zi/=9  27 

A/=9  26 

A/=9  28.5 


h,   m. 
9    40 

9    27 


9    30 


o  S 


r. 
55.050 


54.565 
53.570 

64.0665 
64.0820 


63.014 


55.000 
55.000 
55.000 
55.000 


64 . 1 1 1 
60.054 
62.978 
64 . 1 1 1 


9  15 


9  28   I  64. Ill 


•    • 


•    • 


•    • 


8.2 


63.016 

59.253 
63.001 


B 

E  ^ 
2  « 


r. 
74.419 

71.767 
72.761 

64.1370 
64.1385 


65.224 


75.000 
75.000 
75.000 
75.000 


66.592 
68.259 
65 . 249 
67.510 

.  . 


68 . 707 

65 .  202 
68.992 
65.206 


e 


c 
o 

t« 
c 

tA 


m.  s. 
A/=9  25 

A/=8     4 
A  ^=8  56 


h. 
6.7 


h.  m. 

8  53 

9  6 
7  46 
9  12 


7.5 
8.2 

7.9 


Position  Circle. 


Ver.  I. 


117. 8 


•  • 


67.1 


Ver.  II, 


81.9 

96.6 

68.1 

107.8 


67.6 

279.92 

67.6 


99.86 


u 

■5.     8. 


JO 

O 


REMARKS. 


2  A 

2  A 
2  A 

6  A 


3     Hn. 


3     Hn. 


Parallel,  30"  .9. 
Chron.  corr.  +  4S*. 
Hour  circle  =■  io*»  56". 
Hour  circle  =  11^  8™. 


1 


6  A 


5  A 


2  A 
2  A 
2  A 

400 


6  A 


6  A 


400 
6  A 


.     ! 


3     Hn.    T  =  57*.o. 

Hour  circle  =  1 1**  18™. 
I  Value  of  I  rev.  =  9' .956. 
Hn.   Telescope  west  and  pointed 
to  the    pole ;    micrometer 
head  above;  screw  acting 
against  gravit}'. 
Hn.   Telescope  west  and  pointed 
to    the    pole;    micrometer 
head  below;  screw  acting 
with  gravity. 
Head  above  thickness  of  wire 
=  .051.    .049,    .049,    .053; 
mean,  0.0505. 
Head  below  thickness  of  wire 
=  .055.    .056,    .056.    .059; 
mean,  0.0565. 
Difference  =  0^.006. 
Parallel,  3o''.9. 


H. 
H. 


Hn. 

3  I  Hn. 
Hn. 
Hn 

H. 


H. 


6  A 

5A 

5A 
5  A 
5A 


I      Hn. 


Hn. 


3&2    Hn. 


Hn 


2 
2 


Hn. 

H. 
H. 
H. 
H. 


Clouds ;  the  sky  hazy.  No 
companion  seen  but  the  dis- 
tant one.  .Image  of  Pro- 
cyon steady. 

T  =  65\7. 

Hour  circle,  11^  34™. 

Hour  circle,  11^  45". 
Hour  circle,  11*  56™. 

Hour  circle,  12**  9™. 

T  =  67^9. 

I  rev,  =  9".974. 

Very  high  wind,  and  image 
too  poor  for  measurements. 
The  small  star  in/=  T15*, 
J  =72",  is  very  well  seen. 

The  star  of  loth  mag.  in/ = 
l50^o;  J  =  2'  has  a  com- 
panion of  14th  mag.  a  little 
south  following. 

Images  poor,  and  the  distant 
companion  very  faint. 


Images    diffused    and     un- 
steady. 


Chron.  corr.  -h  o"*.8. 

The  position  angle  of  Oberon 
is  very  nearly  the  same  as 
that  of  TiTANIA,  and  with 
the  unsteady  images,  it  can- 
not be  measured. 

Umbriel  just  seen  in  a  little 
less  position  angle  than 
that  of  TiTANIA,  perhaps 
5**±  less. 

Seeing  very  much  worse  after 
qU  33111^  2nd  measures  after 
that  very  bad. 

Images  blazing. 

Sky  hazy ;  parallel,  2io*.93« 


Images  diffuse,  and  none  of 
the  faint  companions  seen. 


I 


OBSERVATIONS  HADE  WiTH  THE  XXVI-lNCH  EQUATORIAL,  1S77. 


1 
11 

e 

1 

Washington  Time. 

J. 

h 

L 

Washington  Time. 

Position  Circle. 

REMARKS. 

ATE.  1       Objcci  observed. 

i      ;  ii 

Ver.  I.    Ver.  II 

1- 

Eye-piece. 

Image. 

prii's'  sAAurigs.      .      .      . 

°ao 

h.    m. 

SQ.asi  1  68.95B 

h.    m. 

8.5 

99.69  1 

1 
3Ai     3 

H. 

[  I  I3«i   

So 

64.138  '  66.067 

g.o 

343.00  ' 

,AJ3 

H. 

1  7  Leonis     .... 

90 

59.96S  >  63.367 

<l-4 

41.50  1 

H. 

'   AlIEL 

3IO 

9-7 

3St.6     ; 

C  A  1     1 

Hn. 

Hardly  better  Ihan  an  eiti- 

1  Obxkon      .... 

!  TlTANIA       .... 

30 

511.919     68. 446 

9     IS 

9     ag 

389.6     1 
380.8     ' 

144.8     1 

6A  1     3 

6  A  i     4 

6A  1     4 

Hn. 
Hn. 

Hn. 

Increasing    fog    prevent! 

measure  of  distance. 
After  10*  5"  sky  quite  foggy, 

image;  very  sleady  but  faint. 
Chron.  corr.-a-"  o-: 
Sty  foggy. 

6 

A/=io  3J5 
i'=io  33 

55.000     77<»o 
55-000     77.000 

ia'     I 

I   3  A  '      t 

Hn. 
Hn 

Windy;  T=57*-0- 

Hour  circle,   i""    l";  setting 

130°.9. 



3  A  '      t 

Hr, 

T=S7°.8 ;  hour  circle,  1^  37". 

a,/=.o  4-5 

55.000  .  77-000 
63.998  '  65.197 

8.0 

'<.,.. 

5  A'     3 

Hn. 
H. 

T=59'.o ;  hourcircle,  i*  39°; 

clock  corr.=  +39'.4. 
Comp.  faint ;  thin  clouds. 

SO 

1  56  Aurig«  .... 

ao 

59-859     68.961 

8.6 

99.8a  i 

■3A!     3 

n. 

1  S  1311  

bo 

61.135     'A-08S 

9-0 

341.93 

J3A|     4 

H. 

Thin  clouds. 

7 

7Uoiii<     .... 

50 
80 

63.003     65.313 
59-9^8  1  6S.345 

S.o 

8.4 

67.5     1 
41.40  ' 

|SAi     5 

3A       , 

H. 
H. 

All    my   measurements    Ihii 
year  made  with  power  5  A. 
I  think  the  comp,  is  fainter 
this  yeatthan  in  1874, 1875. 
and    1876.     Have  looked 
with  powers  3  A  and  5  A. 

I  '3" 

to 

63.150  1  66.07a 

8.8 

*4l-SS  , 

3A 

3 

H. 

Z1169 

30 

61.999     66.»,5 

9-4 

109- 7S  1 

3A 

' 

H. 

56Anrig».     .     .     . 

20 

59-a58     69-0" 

9-7 

99.89  1 

3A 

» 

H. 

tl 

56AaTisa.     .     .     . 

30 

59.335  1  68.983 

8.4 

«.o.! 

SA 

3 

H. 

»"6» 

10 

63.007     M.337 

8.8 

108.86  [ 

5  A 

H. 

I  I3«i   

to 

63.111   .  66.077 

g.a 

61.30 

3A 

3 

H. 

Procyoi*  .... 

■      ■ 

■     ■ 

Unsatisfactory  vision;     the 
close   companion   (?)   seen 
only  at  the  better  moments, 
and  then  with  considerable 
diBiculty. 
the  n.   f.  q 

'-'      */ 
Exam      ""h^m 
near     companions.— Nrw- 

8     50 

■      • 

•  ■ 

■ 

Examined    Procyon  care, 
fully,  and  could  sec  nothing 
of  any  close  companion.— 
Pai'i.. 

The    seeing    is    bad.     The 
imaReofrROCVitHblurring, 
and  only  quid  enough  to 
see  well  at  long  intervals. 
During    these    I  believe   I 
saw  one  of  the  faint  com- 
panion;                  t   a    wire 
upon    ii                   )n   circle, 
243°.9                           -3,  de- 

/  =  57%3.    Another  lo'-t 5* 

tg2 


OBSERVATIONS  MADE  WITH  THE  XXVI-INCH  EQUATORIAL,  1877. 


DATE. 


23 


Object  <  bserved. 


c 

0 

»mm 

*•* 

*9^ 

(A 

0 

a 

V 

•0 

00 

V 

c 

«rf 
{« 

e« 

8 

•^M 

•rf 

w 

W 

1877. 

Apr.  II     Procyon — Continued 


I  7  Leonis     . 

I  Comet  b  and  a  star 

1 

12     2  1169  .     .      .     . 

I  56  Aurigae . 


T4     56  Auri/^ . 

2  1169  .... 
2  1321  .... 
2  1350  .... 
7  Leonis     . 
Lalande  18231  (Br.) 


17  I  56  Aurigx  .     .     . 
I 
'  7  Leonis     .     .     . 

'  Lalande  18231 

20     Occultation  of  Uranus 


22     56  Aurigae 


56  Auriga; 
2  I 169  . 
2  1321   . 

7  Leonis 

I 

I  Lalande  18231 
/  Leonis     . 

Gr.  Cat.  4403,  I  and  2 


70 

I  So 

10 

20 


20 
10 
60 

75 
80 

70 

20 

80 

75 


20 
20 
10 
60 
80 

70 
no 


E 


c 
o 

c 


h.     m. 


1? 
-I 

E  ^ 


r. 


59-975 


62.014 


59-265 
62.010 
62.114 
63.044 
59.975 


59-235 
59.964 
63.912 


59  265 
59-269 
62.011 
62.132 
59.940 

63.927 
63.753 

50.694 
59-995 


s? 


.    0) 


(A 


r. 


68 . 267 


66.214 


68.967 
66.203 
66.080 
65.161 
68.267 


68.933 
68.270 
64.306 


68.974 
68.978 
66.iq8 
66.077 
6^.258 

64.315 
64 . 464 

64.IT3 

64  113 


o 

E 


B 
O 

c 

(A 


Position  Circle. 


h.  m. 


10.6 

h.   m.  s. 

18  17  29.7 

9.5 
9.8 


8.7 
9.2 

9-5 

9.9 

10.4 


9.8 
10.2 
10.6 


9.1 

9.1 
9.6 

9.9 

10.3 

10.6 

10.9 


Ver.  I. 


220.38 
130.0 
106.82 
97.11 

96.91 

107.38 

59.28 

51.35 
218.50 

226.8 

,     97. >9 
218.65 

231.3 


Ver.  H. 


97.40 

97-45 
107.42 

59.35 
218.55 

235.0 
186.9 

I     60.3 


3A 
2  A 
5  A 

5  A 

5  A 
5  A 
3A 
3A 
5  A 
3A 

3A 
3A 
3A 
2  A 


5  A 

5  A 
3A 
3A 

3A 
3A 
3  A 

2  A 

2  A 


2 
I 


H. 


•  less  position  angle  was  also 
seen.  The  distant  com- 
panion was  kept  out  of 
mind  in  making  these  ob- 
servations. The  night  is 
not  steady  enough  for  a  de- 
cisive test. — HOLDEN. 
Parallel,  2io*.2o. 


Hn.    Parallel,  21 5'.3. 
H. 


H. 


3 
3 


H. 
H. 
H, 
*H. 
H. 


A  gale  coming  up  and  images 
became  very  bad.  Images 
very  unsteady. 

Parallel.  2o8'*.40. 


2  1  H.      Parallel,  2o8'*.40.  Images  too 
I  '      poor  for  observation.    The 

I     above  is  only  an  estimation. 

3  H. 

I 

I 

3     H.    ' 

3  ;  H.      Mags.,  9.5  and  10.5.    Clouds. 

Observed  disappearance  at 
I4»»  32"»  I2".2  Clock  time 
=  14**  32"  34*.3  Washing- 
ton Sid.  Time.  Clock  corr. 
+  22M.  The  light  grad- 
ually disappeared,  but  the 
seeing  was  extremely  bad, 
and  the  first  contact  could 
not  be  distinguished. 
Emersion  of  Uranus  could 
not  be  observed,  as  the 
Planet  was  too  low. — Hn. 
3  I  H. 


3  :  H. 


3  H. 
3  H. 
3  I  H. 

H. 

H. 

Hn. 
Hn. 


Images  the  worst  I  have  ever 
observed  of  anj*  star. 

Parallel,  2o8".40. 

Very  poor.  The  line  joining 
9  and  35  is  perpendicular 
to  (he  line  1-2. 

Setting,  I50*.2.  The  nieas- 
ures  of  the  distance  at 
which  the  nebulosity  fol- 
lows star  I  on  the  line  1—2. 
All  rather  uncertain.  The 
dark  space  bounded  by 
stars  I,  2.  7,  28.  73.  ii.&c, 
is  .1  pretty  regular  oval,  of 
which  the  south  part  is  the 
darkest. 


I 

i 


OBSERVATIONS  MADE  WITH  THE  XXVI.INCH  EQUATORIAL,  1877. 


4TE. 

.r 

.1 
1 

-1 

si 

is 

i 

1 

1_ 

Position  Circle. 

1 

Ver  I,     Ver.  11. 

1 

, 

i 

REMARKS. 

»77. 

21169 

io 

h.    m. 

6a  .'003 

66.335 

h.  m. 

107.00 

3A 

a  1  n. 

Faint,  clouds. 

7  Lconti     .... 

80 

^9  MS 

6B.a<)i 

10.6 

213.54 

3  A 

3      H. 

Through  clojds. 

«S 

7  Leonis     .... 

80 

59-95S 

68.356 

9.5 

3tS.66 

3A 

3  !  H. 

I  USO 

75 

63.040 

65.183 

10.6 

Sl-7 

3  A 

3  1  H. 

209S 

30 

60  6IJ 

67.574 

10.9 

80.4 

3A 

a  !  H. 

Images  much  blurred.  The  night  is 
a  poor  one  for  double  stars,  the 
imases  being  blurred  and  rather 
unsteady, 

Verydiflicult ;  poorimages,  10th  mag. 

ty  I 

Lalande  33030  (Br.)  . 

60 

64,041 

64.18! 

11,8 

50.5 

5  A 

3  1  H. 

3 

S  '3SO 

70 

63.041 

f.;.i6o 

10.3 

53.13 

3A 

2  1  H. 

Iia63 

35 

60.17a 

68,017 

10.9 

99.14 

3  A 

2  1  H. 

S  1495  

40 

fo.600 

67.570 

n.4 

Bo.  10 

3  A 

2  1  11. 

Parallel.  a8".40. 

1  168s 

190 

63. SOS 

65.734 

■  3.3 

96.8s   '      .      . 

3A 

a 

H. 

T  =  45°. 

Zodiacal  Light      .      . 

1 

IS  1  Ulande  asoso      .     . 

70 

64.056 

64,175 

-19-9 

5A 

Iln. 
H. 

At  I)"  30™,  the  zodiacal  light  was  quite 
strong  though  diffuse,  and   in  it   I 
noticed  a  very  much  brighter  streak 
(aV  perhaps  1°  broad,  as  in  sketch. 
Professor  Hau.  and  mvself,  at   ij» 
-  also  saw  a  second  [i],  some 
not  so  broad.     At 
10".  it  had  been  hidden  by  horizon 

Both  loth  mags. 

!  O.Aig.&ii83^   .     . 

90 

64.039 

64.198 

11.4 

33-5 

SA 

a 

H, 

Parallel.  28°.4. 

U  1  A.C.5 

. 

M3.0 

6  A 

H, 

By  estim.ition.     Images  too  bad, for 

O.Aix.S.iiS]b   .     . 

90 

.;.„. 

6J.3M 

n.4 

34.8 

5A 

2 

H. 

»IMS 

aoo 

6a. 508 

65-73' 

11.9 

97.4 

3A 

a 

H. 

aijso 

70 

63.033 

65.171 

".5 

53.9 

3  A 

a 

n. 

X  >495  

70 

6o.(>06 

67.581 

.3,8 

80.78 

3  A 

2 

H. 

11603 

85 

61.847 

66.367 

13-3 

36,78 

3  A 

2 

11. 

16  i  Z  I3SO 

63.037  ]  65.1S1 
60.593  ',  67.61a 
6..BS4  1  66.376 
60.371      67.97a 

.3.9 
14   T 

333.0 

81.83 

. 

H 

Images  diffuse. 

3  A 

a     h! 

2  ito3 

!l 

316.5* 

Sri.58 

2     11. 

;  1  8ooil>      .... 

60 

'. 

15.0 

3A 

3      H. 

;  *  'Ms 

900 

63.484      65.714 

IS-S 

98.5 

3A 

' 

H.      Parallel,  2O9*.30. 

i  Thin  clouds  for  ihc  north  siars  and 
j      diffuse  images  for  all. 

•  T  !  X'SSO 

bo 

63,oi<)     65.163 

14.3 

333.  g 

3A 

3 

ir. 

Thin  clouds  ;  images  steady. 

i»'«s 

40 

60.576 

67.Sf'9 

14-S 

81.68 

3A 

3 

II. 

»ifi«u 

8s 

61.793 

66.303 

14.9 

217-85 

3A 

3 

H. 

■  BOMi*      .... 
X1M5 

30 

200 

60.185 
6a. 431 

67.., 3  J 
65,701 

15.3 
lS-7 

366.43 
878.65 

3A 
3A 

3 
3 

11. 
11. 

■Examined  with  power  5  A.     No  du- 
l>liciiy  suspected  of  bright  star. 

•  CoroMB  Bomlli    . 

0 

_ 

63, Sao 

64,391 

16.0 

304. a 

5  A 

a 

II. 

Vrry  dimci.li  toobwrve. 

It 

X  i«9S 

40 

60.564  1  67.557 

13.6 

81.6 

3A 

3 

H, 

StBos.     .     . 

70 

61.817 

66.305 

•3-9 

317.48 

3  A 

a 

H. 

'*-*     .... 

SO 

60.199 

67.903 

M-1 

86.50 

3  A 

» 

H. 

194 


OBSERVATIONS  Made  with  the  xxvmhch  eouatomal,  isr?. 


DATE. 

Object  observed. 

Estimated  position 
angle. 

'  Washington  Time. 

* 

Microm.  I  (small- 
est reading). 

Microm.  II   (larg- 
est reading). 

Washington  Time. 

— " — 

Position  Circle. 

1 

Eye-piece. 

i 

e 

2 

32          Observer. 

REMARKS. 

• 

Ver.  I. 

Ver.  II. 

1877. 
May  18 

S  1685  

0 

200 

r. 

62.438 

r. 
65.689 

h.  m. 
14.8 

e 
278.0 

0 

3A 

^9 

y  Coronx  Borealis    . 
2  1603  .     .      . -  .     . 

•         ■ 

75 

•           • 

-61.800 

•          • 

*66.342 

•          • 

13.2 

•                 « 

37.88 

a 

3A 

■ 

2 

H. 
H. 

Images  are  too  poor  for  this  star. 
The  images  have  been  blazing  to- 
night.    Parallel,  209^.30. 

Through  clouds. 

<  Bootis      .... 

30 

60.213 

67.932 

13.6 

266. 52 

3A 

3 

Ha 

• 

S  1685  

200 

62.419 

65.687 

14. 1 

99.12 

3A 

3 

H. 

23 
24 

2  1603  

I  Bootis      .... 

80 
30 

61.789 
60.207 

66.279 
67.921 

146 
14.6 

217.92 
86.22 

3A 
3A 

2 
2 

H. 
H. 

T  =  59*.o.    Telescope  so  much  shaken 
by  the  wind  that  the  measures  are 
uncertain. 

25 

28 

C  Ursae  Majoris    . 
t  Bootis      .... 

150 

•    . 
30 

62.558 

■           a 
60.350 

65.493 

.     . 
68.080 

15. 1 

•     . 
II. 9 

150.4 

•            • 

267.22 

•     . 

3A 

a 

3A 

2 

■ 

2 

H. 

• 

H. 

This  star  photographed  at  Cambridge. 
Images  unsteady  and  blazing.  Can 
do  nothing  with  close  stars. 

Movable  wire  is  not  parallel  to  fixed 
wire,  and  micrometer  taken  out 

C  Ursae  Majoris    . 

150 

62.751 

65.700 

12.3 

152.8        .    . 

3A 

a 

H. 

Images  blazing. 

y  Leonis     .... 

100 

63.882 

64.636 

12.5 

188.6        .     . 

3A 

2 

H. 

e  Coronse  Borealis     . 
C  Ursae  Majoris    . 
57  Ursae  Majoris  . 

•       • 

300 
180 

•  • 

•  • 

63.^150 

•  • 

•  • 

64.777 

*     . 

13.4 
13.6 

■            • 

185.9 

116. 9 

a             . 

a 

3A 
3A 

a 
I 

2 

a 

H. 
H. 

Images  too  poor  for  this  star. 
Parallel,  3o'.4. 

Images  too  bad  for  measurement  of 
distances.                                 * 

29 

e  Coronas  Borealis     . 

G.  C.  4403-4405  and  h 
1901. 

^  Ursae  Majoris    .     . 

•  • 

•  • 

300 

•  • 

•  • 

63.962 

•          • 

64.384 

•          • 

14.5 

1 

•          • 

186.0 

a 
. 

3A 

2 

• 

Hn. 
H. 

At  14^.2,  images  still  too  poor  to  see 
the  companion.  Images  have  been 
blazing  to-night,  and  bad  for  meas- 
urement. 

All  too  faint  to  observe,  and  seeing 
bad  for  the  stars — ^Jupiter  seeing 
very  bad. 

Blazing  images. 

57  Ursae  Majoris  .     . 

5 

63.670 

64 . 746 

14.8 

119. 1 

.             . 

3A 

2 

H. 

C  Ursae  Majoris    . 

150 

62.740 

65.704 

15. 1 

152.0 

.             . 

3A 

2 

H. 

fi  Draconis      .     . 

160 

63.933 

64.472 

15.3 

310.8 

.             . 

3A 

2 

H. 

31 

C  Ursae  Majoris    .     . 

150 

62.778 

65 . 727 

15. 1 

152.3 

.             . 

3A 

2 

H. 

fi  Draconis 

170 

63.970 

64.516 

15.4 

129.5 

.             . 

3A 

2. 

H. 

V  Draconis 

140 

57.983 

70.462 

15.8 

168.05 

.             . 

3A 

2 

H. 

Parallel,  2io'*.40. 

June  2 

C  Ursae  Majoris    . 

150 

62.749 

65.661 

14.3 

151.4 

.             . 

3A 

3 

H. 

.^  Draconis      .     .     . 

170 

63.944 

64.475 

14.7 

130.8 

.             . 

3A 

3 

H. 

V  Draconis       .     .     . 

300 

57.995 

70.455 

15.0 

167.62 

.           a 

3A 

4 

H. 

2  2034  

100 

64.099 

64.358 

15.4 

188.4 

«           • 

5A 

2 

H. 

Very  faint ;  hazy. 

2  2326  

170 

62.607 

65.812 

15.8 

281.3 

.           . 

5A 

3 

H. 

£i  Lyrae 

20 

63.912 

64.512 

16. 1 

103.6 

.           . 

3A 

a 

H. 

" 

fa  Lyrae 

150 

63.974 

64.476 

16.4 

160.2 

.            a 

3A 

2 

H, 

0  Draconis 

2  2404  

•       ■ 

180 

63.855 

•          • 

64.589 

.     * 
16.6 

1X8. 2 

5A 

3A 

3 

H. 
H. 

Images  so  bad  that  this  star  is  not 

separated. 
Parallel,  29*^.90. 

4 

C  Ursae  Majoris    . 

150 

62.763 

65.672 

15.3 

151. 1 

.            ■ 

3A 

3 

H. 

, 

//  Draconis 

170 

63.940 

64.480 

15.6 

130.5 

.            . 

3A 

2 

H. 

V  Draconis 

300 

57.992 

70.431 

16.0 

167.50 

a            . 

3A 

2 

H. 

OBSERVATIONS  MADE  THE  XXVMNCH  EQUATORIAL,  1877. 


195 


ATE. 


Object  observed. 


me  4 


II 


13 


14 
16 


18 


Z  2326  .     . 
ii  LjrsB .     • 
ft  Ljne.     . 
S  2404  .     . 
/<  Diaconis 
V  Draconis 
e)  Lyrae 
e,  LyraD 
lao34  .     . 
Z  2326  .     . 
Z  2452  .     . 
ei  Lyrae 
't  LyrsB 
G.  C.  4355  . 
Z2034  .     . 
Z  2326  .     . 

1  a45a  .     • 
Z2571  .     . 
e  DrMonis 
K  Cephei 
SATUUf's  riog 


•  • 


»9 


«3 


Hyperion  . 
Anonyma  . 
Hypekiok  .     . 
SATUiuf's  ring . 


Saturn's  ring .  . 
Hyperion  .  .  . 
Japbtus 

G.  C.  4409. 2  and  7 
2  and  73 
I  and  35 
I  aiid6 

1  and  9 

2  and  8 

■ 

I  and) 


1b 


190 
20 
140 
180 
170 
310 
20 
140 
100 
190 
170 
-20 
140 
270 
100 
180 
150 

330 

340 

80 

93 


375 
95 

275 
93 

95 
275 
3:0 


H 

a 
o 

S) 

c 

CO 


h.  ni 


r. 
62.606 

63.902 

63.971 

63.860 

63.946 

57.969 
63.905 

63.960 

64.103 

62.625 

63.639 

63.910 

63.995 

•    • 

64.110 
62.632 

!  63.658 
63.081 
63.918 
63.492 


15   8 


15  23 
15  40 
15  16 


15   2 
IS  16 


41.824 
62.305 
64.204 


64.200 
55.067 


I 

PC 


OtJO 

B 

B  - 


r. 
65.828 

64.554 
64.457 

64.586 

64.45" 
70.430 

64.508 

64.460 

64.312 

65.823 

64.813 

64.529 

64.473 

•  • 

64.350 
65.817 
64.801 
65.366 
64.522 
64 . 980 


64.217 
66.090 
86.853 


78.424 
73.264 


E 


c 
o 

bo 
c 

(A 


h.  m. 
6.4 

6.7 
6.8 

7.1 

5.3 

5.7 
6.2 

6.4 

4.4 

4.8 

5.4 
5.7 
5.9 


4.4 
4.8 
5.2 
5.6 
6.0 


Position  Circle. 


Vcr.  I.  !  Vcr.  IL 

•    I 


o 

280.6 
103.2 
163.0 

117. 7 
130.0 


I  166.75 

I  103.0 

I  162.8 

I  184.2 

:  100.8 
261.0 
104. 1 
162.0 
198.4 
184.4 
280.7 
260.1 
278.2 
116.6 


6.4     173.2 
204.38 


15  16    205.30 

15  33  I  21.15 

I 

15  7  I  204.82 
15  21   204.40 


14  50  I  204.02 

14  55-5  203.65 

I 

15  9  ,  "73-32 


17  2  ,  137.5 
153.8 
1.6 
116. 7 
166.9 
121. 1 
131.65 


u 

'S. 

I 

o 


. 

u 

V 

• 

t 

Imag 

V) 

0 

3A 

3A 
3A 
3A 
3A 
3A 
3A 
3A 
5A 
5  A 
3A 
3A 
3A 
400 
3  A 
3A 
3A 
3A 
3A 
3A 
3A 


3  A  I 

3  A  I 

-: 

3A  I 

I 

3  A  I 

I 

3  A  I 
3  A  I 

400 
400 
400 
400 
400 
400 
400 


2 

2 
2 
2 

3 
3 
2 

2 

3 

3 

2 

2 
2 
I 

2 

3 

2 

3 

2 

2 


2 
2 
2 

2 


2 
2 
2 

1 
1 
1 
I 


REMARKS. 


H.  I 

H.  I 

H.  I 

H.  !  Parallel,  29°.87. 

H.  i 

H.    ,  Parallel,  209**.20. 

H.    I 

H.      Thin  clouds. 

H. 

H. 

H.    '  Haze,  and  stars  faint. 

I 
H.    I 

H.      Thin  clouds  and  hayx>  all  the  night 

and  stars  faint  at  times. 
Hn.l 

H.    I 

H. 

H.    I 

I 

H.    i 

H.    '  Images  blazing. 

«■: 

II.    I  The  ring  appears  to  diminish  in  bright- 
ness near  the  ball  on  both  sides.     I 
I       can  see  no  dilference  in  the  bright- 
ness of  the  preceding  and  following 
parts  of  the  ring. 
Twilight. 

Chron.  corr.  +  2"'.8. 
Daylight-    This  object  just  south  of 

the  following  edge  of  ring. 
Clouds. 

Chron.  corr.  +  3"'.8. 
Six   satellites  on   preceding  side  of 
I      Saturn  this  morning.     IIyperion, 
I      Titan,  and  four  inner  ones,  or  one 
may  be  Japetus. 

I  T  =  50^o. 

I 

I  Chron.  corr.  +  4"'.o. 

]  Immediately   after    this    observation 


I 
I 


H. 
H. 
H. 
H. 

H. 
H. 
H. 

Iln. 
Iln. 
Iln. 
Hn. 
Hn. 
Hn. 
Hn. 


noticed  that  the  fixed  wire  of  mi- 
crometer was  much  bent. 
Moonlight. 

73  is  quite  bright ;  as  bright  as  2. 

Parallel,  28'*.96. 


Good  measure,  but  this  distance  is 
too  great  for  so  small  a  field. 


\ 
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DATE. 


1877. 
June  23 


25 


July  6 


10 


Object  observed. 


G.  C.  4403.  I  and  2 
Saturn's  ring. 
Hyperion  .     . 

Japetus  .  . 
Saturn's  ring. 
Japetus     .     . 

G.  C.4355,  f  and  10 

• 

I  and  II 
I  and  6 
I  and  5 
I  and  13 
I  and  12 


I  and  4 
1  and  20 
I  and  18 


>.  2034  . 
22452  . 
22571  . 
e  Draconis 
K  Cephei 
Saturn's  satellite 


!  Saturn's  ring 


II 


Jupiter 


11   G.  C.  4403, 1  and  2 
G.  C.  4403, 1  and  2 


B 
O 

(I) 

o  . 

E 

(A 


95 
275 

300 

95 
280 


100 
250 

330 

300 

80 


E 

H 

c 
o 

bo 

c 


h.  m. 


15  8.5 


'5 


'5 


II  6 


E  ^3 


s « 


I 


o  IS, 


r. 


r. 


64.215  73.260 


•    • 


44.891 

68.09 

60.33 

57.50 
52.84 
52.235 

56.69 
42.92 


55.39 


64. Ill 

63.684 
63.100 
63.986 
63.515 


14  o 


14  12.5 

16.5 

17.7 
20.0 

24.8 

26.5 


50.852 
58.79 


•    • 


64.295 


64 . 268 


64.401 
64.834 

65 . 394 
64.536 
65.019 


64.278 
64.28 


E 


c 
o 

(MO 

c 

w 


Position  Circle. 


Vcr.  I.  Ver.II. 


h.  m. 


14  57 

15  3 

15  13.6 
14  46 

14  54 
9  30 


9  42 

54.2 

9  54 

62.'; 

10    6 

63.6 

10  18 

95.9 

10  30 


61.3 
204 . 20 

203.45 

186.05 
204 . 70 

198. 61 
0.0 


10  42 

10  54 

(*) 


15.2 
15.6 
16.0 
16.3 
16.7 


100.3 

145. 1 
86.5 


14.8 


186.8 
260.8 
278.6 
297.9 
176.1 


24.33 


12.0 


241.7 


u 

"5. 


400 
3A 
3A 

3A 
3  A 
3A 
2  A 
2  A 
2  A 
2  A 
2  A 


to 
E 


2  A 

2  A ; 

2  A  ' 


3A 
3A 
3A 
3  A 
3A 
400 


400 


2  A 
2  A 


I 
2 

a 

2 
2 
2 

2 


2 
2 


2  A  >     2 


2 
2 


2 
2 


2 
2 


> 

V 

(A 

o 


Hn. 

H. 

H. 

H. 

H. 

H. 

Hn. 

Hn. 

Hn. 

Hn. 

Hn. 

Hn. 

Hn. 
Hn. 
Hn. 


REMARKS. 


Seeing  too  poor  for  the  fainter  stars. 
or  to  measure  distances. 


Some  haze,  and  Hyperion  excessively 

faint, 
Chron.  corr.-f-  4"».i. 
The  fixed  wire  is  still  crooked  and  not 

fit  to  measure  distances. 


Images  became  very  poor. 
Parallel,  209** .45. 


H. 
H. 
H. 
H. 
H. 
Hn. 


This  is  very  nearly  the  position  of  i  > 
and  19.     If  anything  the  position  oi  | 
I  and  19  is  greater  than  the  position 
of  I  and  12. 

This  is  nearly  the  position  of  i  and  2. 

*  Coincidence  of  wires.  ] 

48  a  little  less  Ad  than  18  ;  41  and  44  a  ' 

little  greater. 
All    the  distances  measured  on  this  ^ 

day  are  differences  of  declination. 

Ended  at  11'*  30™  on  account  of  poor  1 

seeing. 

Blurred  images.  ' 


Hn. 
Hn 


Hn. 
Hn. 


Parallel,  209'.53. 

Lacks  about  a  diameter  of  satellite's 

disk  of  being  up. 
Not  up  yet. 
Nearly  up. 
Up  now. 
Past. 

Certainly  past. 
Past  by  more  than  radius  of  satellite's 

disk. 
Seeing  very  poor  ;  clouds. 
Chron.  corr.—  i"".o. 


13"  preceding  Jupiter,  and  3"  north  of 
Jupiter's  north  limb  is  a  star  ii-is 
mag.  This  will  be  occulted  during 
daylight. 

Clear  sky;  images  unsteady. 

Placing  the  fixed  wire  on  i  and  per- 
pendicular to  the  line  1-2,  the  wire 
A  was  placed  at  the  limit  of  the 
nebulosity  of  the  preceding  part  of 
the  hook  on  the  line  1-2  ;  that  is,  be- 
tween  the  wires  1-2  it  was  nebulous 
between  wire  A  and  2  black ;  be- 
yond fixed  wire  black. 
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L 

i 

Posilii.n  Ci'cle.  '                     1            1 

H 

-.£ 

= 

i                   ■                     1            1 

7i 

£ 

1                   ■     "     ' 

g    1                        REMARKS. 

S    1 

V.T.  1.  i  Vcr.  II.     i    ■    ^ 

P. 

& 

1            i  £■  1  J 

0    ' 

n     Lines    I-3S    .     . 

. 

h.  m. 

.      .     1     .      .        saI     a      Hn.    Situaiion   willi    rtgarJ   to   ihe   nebu- 
1                "ill      '°*''y-     All  immersed. 

1-36    .     . 

l)n.,  Ai;  immersed. 

3t-3g     .     . 

.      .     :  I  A  1     2 

Hn.l  All  immersed. 

36-34     .     . 

....  '..|  . 

Hn. :  Easl  I'j  all  immersed  ;  west  A  free ; 
1       thai  is,  34  in  the  U;.rk. 

J6-10     .     . 

.     .    j    ;     .    .  2  A  i    a 

Hn.!  AM  immersed. 

36-4S     .     - 

.     .     1     .     .       2AI    a 

Hn.    AM  immersed. 

56-46     .     . 

.     .     1     .     .       2  A  '    a 

Hn.- All  immersed. 

36-11     .     . 

Hn.    All    immersed.     Po>'sibtv   It   is   jusl 

1      ouiside  of  the  edge  of  the  nebula, 

but  1  think  Ihe  above  is  correct. 

t^-l3    .    . 

.     .     '  1  A 

i  ; 

2  A 

Hn.'  All  immersed;  isvcrylaint. 

'4-3        ■      ■ 

.       .       ■2A 

Hn.    All  immersed  ;  43  greater  than  14. 

14-43      .      . 

.     '  2  A 

Hti,    All  immersed  ;  43  less  than  11. 

14-43      .      . 

.      .     1  2  A 

' 

Hn.  <  All  immersed  ;  43  greater  than  44. 

7-1        .      . 

1 

* 

Hn.    If  this  is  ihe  preceding  edge  of  ihe 

nebula  it  is  ti.e  very  edge.    '1  his 

'      edge  oflen  appears  10   be  a   lillle 

'      following  7-a,  and  10  leave  7  in  the 

black. 

7-«     .     . 

,  .  ;2Ai  2 

Hn.    All  immersed. 

8>nd2S    . 

.       .       ,2A         2 

Hn.    Are  on  the  preceding  side  of  a  dark 

j 

1      lane  extending  luward  (he  south  as 

far  as  a  ;  il  appears  to  connect  with 

! 

A,  and  7  appears  also  to  be  neat  its 

i 

preceding  edge  ;  2  is  on  its  follow- 

,      ing  edge.     I  ihink  it  connects  by  a 

I 

branch  10  ihe  black  space  near  40 

I 

and  41, 

'  Saturn.     .     .    . 

■  ■ 

.     .        2  A 

Hn.   The  dark  shadow  on  the  ball  is'aboul 
as  thick  as  one  of  ihe  wires  of  Ihe 
micrometer,  Ihat  is,  about  o".a5.     li 
is  by  no  means  black,  and  the  edges 
seetn  10  he  softened  olT  considera- 
bly and  equally  on  bolh  the  north 
and  south  sides,    Tliis  is  probably 
due  10  the  light  of  the  ball.     Il  ap- 

' 

pears  as  if  Ihis  dark  line  conlinued 

;      1 

in  bolU  directions  (east  and  west) 

along  the  south  edges  of  boih  ansa;. 

Tliis  appeiirance  is  probably  caused 

-    by  the  fact  thai  the  axis  of  the  insx 

1 

bisects   the   disk,   while    Ihe  dark 

shadow  is  south  of  the  center  by 
over  I  (est}.    The  line  of  the  dark 

1 

shadow  prolonged  is  accurately  the 

limit  toward  the  south  of  each  ansa. 

The  ansa^  seem  exactly  alike  as  far  as 

I  can  sec  to-night.    Thesouthedge 

1 

is  convex  towards  the  south  at  the 

1 

to  Ihe  ball.    The  niirih  edge  is  cer- 

'      tainly  by  no  means  so  well  defined 

1 

at  the  edge. 

The  baM  is  elMptical.    No  square- 

1 

1 

shouldered  aspect  is  apparent  to- 
Seeing  poor;  unsteady  images. 

1 

.  SATOKI'S  Tins        . 

24.85    .  . 

6  AJ     1 

Hn.    Veiy  unsteady. 

1  Satvxn-s  riog      . 

<•) 

34 -w    ■  ■ 

400  j     . 

Hn.    "Coincidence  of  wires. 

■  1  Iao34  .... 

64.416 

15.4 

185.7  1  .  . 

3a]     2 

H.    . 

I >ni  .... 

65.433 

.5.8 

278.6  1  .  . 

3AJ     2 

H. 

■  DiuoU.      .    . 

64.581 

16.1 

122.3  I  ■  ■ 

3A1     2 

H,    ,  Images  blurted. 

■  CqM     .     .     . 

6s.oas 

.6.4 

177-0     ■      .      . 

3a!     2 

H. 

«•«.     .           . 

64.  6m 

td.i) 

118. 8    ■     .     . 

SAJ    a 

„.( 

198 
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ITE. 

Object  obacTvw 

1? 

i 

J 

H 

3 

i 

f 
1 

Posiilo 
Ver.  I. 

Circle. 
Ver.  11. 

1 

A 

J 

i 

REMARKS. 

!"■ 

It  "4 

I  8796  ..     . 

35 

b. 

n.       r. 
61.735 

66.'eos 

h.  m. 
16. t 

356.55 

3A 

a 

H. 

Veiy  unsteady.    Parallel,  309°.50. 

i6 

t  CoraoK  Borolis     . 

330 

63.380 

64.164 

"7-3. 

68.5 

3A 
JA4 

' 

H. 
H. 

9(h  and  loth  magi.     This  is  the  star 

observed  Sept.  4, 1876. 
The  companion  just  visible  at  tlmea. 

Anures     .... 

370 

63.949 

64.584 

16.4 

30.0 

3A 

H. 

rOphlachi      .     .     . 

ate 

64.103 

64.414 

17.3 

49-7 

•     ■ 

3A 

H. 

ToOphiuchi    .     .     . 

85 

63.938 

64.603 

17.5 

43.4 

3A 

H. 

Anonrma  .... 

330 

64.147 

64.367 

17.7 

69.8 

3A 

H. 

G.C.435S  =  «-b.3M, 

370 

64.044 

64.510 

19. 1 

400 

Hn. 

I  suspect  D  to  be  variable. 

1  and  s  .     -      . 

47-458 

64.370 

400 

Hn. 

ludb 

54.076 

64.370 

400 

Hn. 

1  and  II 

55.861 

64.370 

400 

Hn. 

It  very  faint  and  1  very  unsteady. 

»4 

I  and  13 
Ahtasks   . 

370 

59.077 
63.934 

64,370 
64.610 

16.3 

36.3 

400 
.3  A 

Hn. 
H. 

Seeingverybadandclouds.    AlltheM 
measures  are  differences  of  tight 

r  Ophinchi 

aso 

64.097 

.64.430 

16.6 

50.1 

3A 

H. 

ToOphlochf 

75 

63.936 

64.586 

16.9 

43.6 

3A 

H. 

S5 

X9403  .     . 

Amtaiu    . 
JumvR 

370 

63.948 

64.583 

16.0 

36.9 

3A 

3A 
400 

H. 

H. 

Hn. 

Poorimages;  clouds.  Parallel.  3oo*. 5. 
1  find  the  faint  pair  obiervedjuly 
13.  but  no  pair  of  8th  mag. 

Images  blazing  very  much. 

White  spot  in  the  norlh  belt.     It  is  3 
Utile  west  of  ihe  center  at  9*  33"'  so", 

G.C.«S5.i»nd5    . 

47-383 

53.849 

9    44 

400 

a 

Hn. 

t  and  lo  . 

57.668 

9    56 

I  aod  13  . 

59.083 

S3.3S6 

10      8 

400 

3 

Hn. 

t  and  IS  , 
t  aiHl  14  . 

61.647 
63.968 

46.751 

10    30 
10    35 

■ 

400 

Hn. 

incidence  of  wires  =  fi4'.a6t. 

a6 

I  and  30  . 
Ahtakxs    .... 

370 

63.944 

67.63 
64.613 

10     53 
16.3 

39.5 

400 
3A 

Hn. 
H. 

Seeing  very  poor,  and  so  much  raoon- 
light  thai  no  nebulosity  was  visible. 
In  the  triple  star  s.  h.  379  D  i»  far 
brighter  than  any  of  the  small  com- 
ponents, of  which  D  and  E  only  ate 
visible  to-night.    E  is  quite  Uinl, 
fainter  than  30. 

r  Ophinchi      .     .     . 

»50 

64-114 

64.408 

17-3 

54.3 

3A 

3 

H. 

ToOphinchi    .     .     . 

75 

63-934 

64.599 

17.6 

45 .0 

3A 

3 

H. 

Parallel.  30° .3.                                        * 

G.C.«SS.I"-I3.     . 

369.0 

400 

3 

Hn. 

Moonlight.     Placing  the  micrometer 
wire  through  13-13  'I"*  *'"  ^"i* 
west  of  l-a-ig,  but  is  involved  in 
fainter  nebulosity      Half  way  from 
this  wire  10   sur  i  the  nebulosity 

Z 

ab< 

This   must   be 
verified  under  good  conditlacLt. 

k 
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DATE. 


1877. 
July  26 


30 


Object  observed. 


c 
o 

9    •  ^ 

Z.V     j 

B 


5       I 


0) 

E 


G 
O 

.5 

I/} 


(A 


I  ^ 


31 


Aug.  3 


G.  C.  4355.  M-20 


h.    m. 


i-io 


G.  C.  4447.  A  and  D,       310 
Ring  Nebula  of  Lyras. 


A  and  B.     .     .        230 

A  and  C.      .      .        270  I     . 


G.  C. 4355  ....        •   •  I     •     • 


Line  joining  20  and  16       •   •  I     • 


C  Herculis  .... 
36  Ophiuchi     . 
/i*  Herculis 
Ring  Nebula,  A  and  B 
A  and  C 


140 
200 
230 
230 
270 


A  and  D       310 


G.  C  4355,  21  and  i   . 


^  Herculis .... 
36  Ophiuchi    .     .     . 


r. 


I 

c 
E  - 

o   4> 


r. 


E 


e 
o 


Position  Circle.  | 


bo 

c 

x: 
</) 


Ver.  L 


Ver,  H 


m. 


290.4 


53.992 


54.856 
52-649 


•     • 


64.154 

63.824 
64.200 

54.828 

52.551 
53  982 


64.244 

64. 140 
63. 827 


74.384 


73.759 


75.940 


17.8 


166.6 


18.0 
18.2 


254.7 


212. 1 


•     • 


.     .        317.6 


64.393 
64.732 
64 . 368 

73.701 

75.838 
74.520 


16.6 
17. 1 
17.4 


166. Q 
96.4 

66.8 

254.9 
212.5 

166.6 


t 


70.851 

64.399 
64.719 


16.3 
16.6 


165.7 
98.2 


u 

ft) 

'o. 

I 


400 


400 


3A 


1 

• 

u 

a> 

• 

> 

V 

u 

V 

ft) 

cc 

2 

J 

^ 
0 

REMARKS. 


3A 


3  A 


2  A 


2  A 


5  A 
3A 
5A 
3A 
3A 
*  3  A 


400 

3A 
3A 


Hn. 


This  line  is  involved  in  A  near  2,  but 
only  in  fainter  nebulosit}-. 


2 
2 

3 
3 
3 
3 


2 
2 


Hn. ,  Involved  west  of  1  by  some  seconds. 
At  10**  moonlight  too  strong  for  the 
nebula.  1 

H.  D  is  a  double  star  13th  mag.  Another 
companion  of  14-15  mag.  about  10" 
di.stant.  Line  from  A  to  D  is  very 
nearly  tangent  to  the  nebula. 

H.  B  is  a  14th  mag.  star.  Line  A-B  is 
11"  outside-  of  nebula. 

H.  C  is  of  13th  mag.  Line  A-C  very 
nearly  bisects  the  dark  part  of  neb- 
ula. A  is  a  loth  mag.  near  follow- 
ing side  of  nebula.  Position  of 
star  A  for  1877.0  is  a=  i8**  4q"»  2"; 
N.P.D.  =  57''7.5.  Parallel,  =30*30. 

Hn.    The  line  3-35  is  almost  exactly  parallel 
I      to  the  line  12-13,  ^"d  intersects  the 
nebulosity  near  1-2-19. 

Hn.  New  dark  channel  between  i  and  10, 
it  extends  no  further  east  than  10, 
and  10  and  11  are  on  or  near  its 
following  borders.  Its  preceding 
border  about  2o"-3o''  following  1-2- 
19.  The  seeing  is  poor,  and  this 
point  should  be  re-examined.  21 
is  involved  in  C  a  few  seconds,  but 
is  close  to  north  edge  ;  35  well  in- 
volved ;  36,  37,  and  38  are  correct  in 
map.  The  brightest  portion  is 
about  I -2- 1 9.  It  is  an  oval  mass 
nearly  symmetrically  disposed 
about  the  stars.  It  is  more  ex- 
tended toward  jthe  east  of  i  than 
toward  the  west.  The  next  bright- 
est nebulosity  is  near  36,  but  this 
is  not  much  brighter  than  the  bright- 
est part  of  B  near  18.  Star  26  is 
within  the  brighter  nebulosity,  the 
boundar>'  line  of  which  runs  be- 
tween 5  and  26,  but  much  nearer  26 
than  5.  Stars  5,  27,  and  28  are  on 
the  preceding  edge  of  the  fainter 
part  of  A.  The  triangle  40,  44.21 
has  no  nebulosity  which  is  at  all 
bright  within  it  except  A^    Clouds. 


H. 
H. 
H. 
H. 
H. 
H. 


Through  clouds. 


Hn. 


H. 
H. 


The  line  B-C  is  nearly  tangent  to 
nebula ;  B  and  C  are  14th  mag. ;  D 
is  1 3th-i4th  mag.  D  is  a  triple  star. 
There  are  two  bright  stars  in  the 
nebula  in  the  angle  C  A  D,  on  the 
side  opposite  A. 

These  are  differences  of  declination 
and  about  the  mean  of  38  and  37. 
Clouds. 

The  images  of  this  star  are  always 
blazing. 
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a 
.2 

1 

§■• 

E 

Position  Circle. 

H 

—         mm 

H 

0.  V 

0 

vS'  ^ 

C 

0 

ATE. 

Object  obsenred. 

0 

•   0) 

0 

* 

«> 
u 

• 

REMARKS. 

1 

Estiroat 
a 

c 

Microm 
est  r 

ii 

c 

1 

Ver.  I. 

Ver.  II. 

'S. 

1 

v 

E 

t 

M 

0 

877. 

0 

h.  m. 

r. 

r. 

h.  m. 

0 

0 

Off.  3 

/<*  Herculis     .     .     . 

230 

64.198 

64.370 

16.9 

68.2 

SA 

3 

H. 

Ring  nebula,  A  and  d 

280 

50.258 

78.140 

17.3 

193.3 

3A 

3 

H. 

d  is  12-13  inafi[. 

A  and  e 

282 

51.870 

76.628 

17.5 

187.7 

3A 

3 

H. 

e  is  1 2th  roag. 

A  and^ 

355 

56.536 

72.053 

17.6 

129.2 

3A 

3 

H. 

^is  13th  mag. 

D|,s     . 

260 

63.853 

64.602 

.     . 

225.2 

3A 

3 

H 

Ds  is  13-14  mag. 

D,.,     . 

10 

62.384 

65.967 

.     • 

114.4 

3A 

3 

H. 

D3  is  14th  mag. 

fi,s  Lyras    .... 

•   . 

■          • 

.     . 

•     . 

•          • 

3A 

3 

H. 

The  sketch  made  July  31  is  correct. 

There  seems  to  be  a  bright  point  at 
the  place  of  that  Q  sketch. 

i 

G.C.4355»i  and  15  . 

.   . 

19        15 

64.244 

85. 491 

.     . 

•          • 

400 

• 

Hn. 

Difference  of  declination. 

Order  of  brightness  of  the  principal 

.     stars  I,  2,  3. 4.  5. 6,  7  ...  10, 11, 12, 

13, 14  .  .  18, 20, 26. 21, 25  ;  39  is  ex- 

tremely faint.    Clouds. 

Saturn's  ring .     .     . 

.   . 

.          . 

•          • 

•          • 

.     . 

25.00 

.     . 

400 

2 

Hn. 

Mars 

12     0 

•          • 

•          • 

.     . 

.     . 

.     . 

.      . 

• 

Hn. 

Too   unsteady  to  draw.     The  only 
points  to  be  distinguished  were,  ist, 

that  the  south-polar  "ice-cap"  was 

' 

separated  from  the    rest  of    the 

planet  by  a  dark  band  north  of  it. 

and  that  it  was  by  no  means  ellip- 

tical in   shape,  but  a  sharp  point 

extending  towards  the  middle  of  the 

following  radius  of  the  planet  was 

very  marked. 

4 

Ring  nebula,  a  and  d 

290 

50.232 

78.074 

16.5 

193.5 

3A 

2 

H. 

a  and  / 

295 

51.981 

76.646 

16.7 

187.7 

3A 

2 

H. 

/and/i 

250 

63.820 

64.663 

.     . 

48.8 

3A 

2 

H. 

/and/. 

10 

62.387 

65.769 

.     . 

116. 6 

3A 

2 

H. 

/sis  14-15  mag. 

aand^ 

350 

56.497 

72.014 

.     . 

130.2 

3A 

2 

H. 

Parallel,  30*.3. 

On  the  nights  July  30  and  31,  August 
3  and  4,  I  could  see  no  stars  inside 

the  ring  of  stars  a,  b,  c,  d,  t,  /,  g/ 

and  no  stars  in  the  nebula. 

10 

Mars'  white  spot; 
south  pole. 

170 

.       . 

•          • 

.     . 

13    25 

139.4 

3A 

2 

U, 

Planet  blazing  ;  clouds  passing. 

Saturn's  ring      .     . 

95 

.       . 

•          • 

.     . 

13    38 

25.55 

3A 

2 

H. 

Cloudy. 

Titan 

280 

13     59 

59.817 

68.682 

13    48 

18.98 

3A 

2 

H. 

Hyperion  .... 

90 

14     16 

64.269 

83.035 

14     10 

27.50 

3A 

3 

H. 

Japetus     .... 

90 

14    31 

56.569 

71.933 

14    22 

26.15 

3A 

3 

H. 

Parallel,  30*'.3.  Looked  for  d'Arrest's 
comet,  but  sky  was  too  thick. 

1 

• 

Chron.  corr.  +  2™.6. 

ti   1  SATORN'sring       .      . 

95 

.     • 

•     . 

.     . 

II     36 

25.50 

3A 

3 

H. 

The  seeing  good  for  a  few  minutes. 

1  Mimas 

95 

II    41 

61.542 

66.918 

11    40 

94.7 

3A 

3 

H. 

Axis  of  ring. 

i  Titan 

80 

II     54 

61.641 

66.895 

II    47 

38.30 

3A 

3 

H. 

ElfCBLADUS       .      .      . 

95 

12      7 

61.612 

66.919 

12      0 

24.6 

3A 

3 

H. 

Satellite?   .... 

280 

12      19 

61.164 

67.410 

12    12 

22.1 

3A 

2 

H. 

Satellite?  .... 

95 

12     31 

59.685 

68.808 

12    24 

26.5 

3A 

2 

H. 

Rhsa? 

97 

12     44 

59.037 

69.516 

12    38 

22.9 

3 

2 

n. 

HYrKEIOM  .... 

95 

IS     59 

64.272 

86.248 

12     53 

26.80 

1 

3A 

2 

H. 

Parallel,  30*.23. 
Chron.  corr.  +  2".6. 

. 

The  seeing  good  at  first.    The  object 
in  /  =  280  .0  is  below  plane  of  ring ; 

Rhea  is  above  plane  of  ring. 
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DATE. 


1877. 
Aug.  1 1 


15 
16 


17 


18 


Object  observed. 


Mars'  white  spot  . 


A  faint  star  near  Mars 
=  Deimos. 


Mean 


Saturn's  ring  . 
Mars'  white  spot 


Star  near  Mars=:  Dei- 
mos. 

Mars'  white  spot  .     . 

Saturn's  ring .     .     . 

Mars'  star  =  Deimos 


Mean 
Mars'  white  spot .  . 
Mimas  ..... 

Saturn's  ring.     .     . 


Mars'  star  =  Deimos 


Mean 


Mars'  star  =&  Pbobos 


Mean 
Mars'  star  =  Deimos 


Deimos 


Deimos 


Mean 


Mars'  sat.  =  Deimos  . 


Mean 

Mars'  star  (close)  Pho- 
bos. 

Mean 


c 
o 

*^ 

(0 

B 

w 


170 


70 


95 


160 

95 
75 


160 

275 

95 


90 


70 


250 


250 


S 

H 

a 
o 

a 

in 


h.     m. 


14  42 


14  44.6 


II  42 


J3    8 


12 


13  12.0 


13    3 


16  16 

17 
29 


16  22.8 


16  12 

13 
23 

27 


16  20.9 


9  40 


10    5 
15 


•0m 


r. 


64 . 272 


64.272 


64 . 267 


64.266 
.268 
.268 
.266 


64.267 


60.345 


64.265 


64.265 


r. 


71.350 
.380 


56.070 
55.940 
55.987 


71.365 


72.071 


7».  505 
.360 

.344 
.359 


72.392 


67.163 


70.579 
.642 

.645 


70.622 


67.376 
.346 

.37a 

.354 


67.362 


72.540 

.495 
.496 


10  10 

10  36 

11  4 


55.999 

55.921 

54.625 
57.495 


72.510 
72.482 


II     4 

II  32 
39 

"  35.5 


56.060 

60 . 665 
.770 

60.718 


64 . 265 

67.656 
.712 

67.684 


a 


B 
O 

c 

w 
CIS 


Position  Circle. 


Ver.  I. 


h.     m. 
14     5 


14  37 
38 


14  40.1 
12  35 


14    2 


11  48 

12  54 

13  5 
6 


13     7.5 
II  35 


13    8 


>5  59 
16    o 


16    1.7 

16    3 
5 


16    6.1 


10  24 
30 


10  27.0 


10  56 


II  29 
30 

II  29.5 


Ver.  II. 


139.5 


59.8 
61.4 


60.60 


25  22 


141. 2 


138.8 
25.25 

48.  T 

48.5 


48.30 
138.4 


25.3 


35.2 
34.2 


34.70 


47.3 
47.0 


47.15 


50.0 

47.9 
47.5 


48.47 


235.70 


50.4 
52.4 

51.40 


4> 
U 

'5, 


.      . 


■      . 


3A 


3A 


3A 
3A 


3A 
3A 
3A 


3A 
3A 
3A 


3A 


3A 


3A 


3A 


3A 
3A 


3A 


s 


2 
2 


2 
3 
3 


3 

2 

3 


> 

u 
V 
M 

.a 
O 


H. 


H. 


H. 
H. 
H. 


H. 
H. 
H, 


H, 
H. 
H. 


H. 


H. 


H. 


H. 


REMARKS. 


Seeing  good  for  Mars.  The  edge  of 
the  white  spot  has  two  notches  near 
the  center  of  its  outline, 

Chron.  corr.  +  2".6.    This  proves  to 

be  Satellite  I. 
See  August  16,  et  seq. 


Images  blazing.    Chron.  corr.  +  2".a 
Single  distance ;  rough. 

Images  blurred. 


Single  distance.  At  13*'  36"  set  for 
distance  of  Mars'  star  again,  and 
micrometer  read  72^.350. 

Chron.  corr.  -+-2™.o. 


In  axis  of  ring  at  13*',    /  =94*.9. 

At  intervals  when  the  seeing  is  good, 
I  think  I  can  see  the  dark  openings 
of  the  ring  on  each  side  of  the  ball, 
between  the  ball  and  the  ring. 


Dayl  ight.  Both  the  above  objects  faint, 
but  distinctly  seen  both  by  G.  Ander- 
SON  and  myself.  Chron.  corr.  +  2™.i. 


Images  very  poor,  but  saw  the  satellite 
immediately. 

Seeing  extremely  bad.  still  I  saw  the 
companion  without  any  difficulty. 
Halo  around  the  planet  very  bright, 
and  the  satellite  was  visible  in  this 
halo. — Todd. 

Chron.  corr.  o«".o. — Newcomb, 


Position  for  dist.,  I29".3. — Newcomb. 

Measures  from  the  limb  of  the  planet. 
15  th  mag.  (est.). — Harkness. 


This  object  (first  seen  by  Todd  at  ii"* 
7")  is  very  difficult  to  observe. 
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•ATE. 


Object  observed. 


c 
o 


M 
O      . 

«>  c 
B 

to 


»877. 

og.  18 1  Mars'  sat.  =  Deimos  . 


Mean 


Saturn's  ring  . 
Saturn's  satellite 
Saturn's  satellite 
Saturn's  satellite 


Titan 


Hyperion  . 


Mars'  sat.  =  Deimos 


Mean 


Mars*  spot . 


19 


Mars' star  (close),  Pho- 
bos. 

Mean 

Mars'  sat.  =  Deimos  . 


Mean 


Titan 


Htperion  . 


... 


Mars*  sat.  =s  Deimos . 


Mean 
I  -  Mars'  sat.  i  =  Deimos 


Mean 
Mars'  sat.9ssP1iobot 


Mean 


250 


275 
380 

273 
100 

272 

235 


160 


240 


290 


250 
875 


250 


50 


70 


•  • 


V 

6 


e 

o 

*■* 

t« 

c 

•mm 

JB 

0) 


E  *- 

o  ^ 


I- 


h.  m. 

II  53 

59 


r. 
56.064 

55.991 


I 


"  55.5 


56.028 


12  16 
12  24  I 
12  34 

12  43 

I 
M  53. 5l 

I 

14  35  I 

41 


14  40.1 


II  27 
30 


II  30.7 

II  46 
51 


11  50.7 

12  '52 

13  I 
13  30 

13  43 


14  25 

15  10 
15  46 

54 


58.570 
61.087 
61.428 

57.739 
64.265 

58.258 
.III 


58.184 


61.755 


59.741 
.567 


15  52.2 

12  2 
9 


12  7.7 

13  17 
18 

37 
13  26.3 


59.654 

62.960 

46.547 


•56.089 
55.994 

56.020 


56.034 
58.075 

.300 


58.188 

61.051 
.012 
.098 

61.054 


a 

-•  *> 
S  - 
o  w 

Wi  (A 


r. 
72.510 
.424 


72.467 


69.981 
67.421 
67.094 
70.782 

75.993 

70.48S 
.425 


70.456 


66.596 


68.835 
.946 


68.890 
65.600 
64 . 265 


72.363 
.378 
.426 


72.389 

70.260 
.206 


70.233 


.  . 


64.265 


S 


o 
o 

c 


lA 


Position  Circle. 

• 

u 

Ver.  I. 

Ver.  II. 

1 

• 

tc  1 

0) 

cs 

1               1 

>% 

B 

U 

J    I 

h.  m. 
II  46 


50 


53.7 
53.8 

53.3 
53.8 


11  48.0 

12  12 
12  13 
12  20 
12  28 
12  38 
12  49 
14  28 

33 


14  32.6 


14  46 


II  22 
II  24 


II  25.2 

II  40 

43 


ir  43-7 
12  47 
12  56 


15  40 
43 


15  43-7 
II  53 

57 


53-65 

25.25 
25.2 

200.5 

208.4 

200.78 

28.85 

68.3 
69.0 

67.4 
67.6 


68.08 


139.2 


71.8 
75.0 


73.40 

17.8 
16.3 


17.05 

56.5 
27.80 


45.6 
43.8 
44.2 
45.4 


II  57.2 
13  13 


44.75 

68.3 

68.7 

67.4 
68.1 


68.12 


53.10 


3A 


3A 
3A 
3A 
3A 
3A 
3A 
3A 


3A 


3A 


3A 


3A 
3A 


3A 


3A 


3A 


> 
tf) 

O 


H. 


3 ;  H. 


3 
3 
3 
3 
3 


H. 
H. 
H. 
H. 

H. 


3  I  H. 


3     H. 


3 

2 


H. 


H. 


H. 
H. 


H. 


H. 


H. 


REMARKS. 


I  record  an  easy  object/' =45°  ±  s=^ 
diam.  (3  A)  field.  I  first  saw  it  about 
io*». — Todd. 


Chron.  corr.  o*n.o. 
Chron.  corr.  +  2™.!, 


At  14^  30">  I  saw  a  faint  object  follow., 
ing  Mars  about  25",  which  may  be 
the  same  as  the  close  object  ob- 
served by  Professor  Hall  at  ii*»  29". 
Its  position  angle  70"  (est.). — Todd. 


Chron.  corr.  +  2".2. 

Parallel,  30*.23. 

I  think  I  see  something  close  follow- 
ing. 

I  now  sec  clearly  the  object  measured 
at  n b  22'".  It  has  emerged  from  be- 
hind the  disk,  and  would  seem  to  be, 
quite  certainly,  a  second  satellite. 

Seeing  fair.  Greatest  elongation  of 
this  supposed  satellite  out  about 
25"/>  =  8o"  i. 

Seeing  much  worse.  Satellite  seems 
to  be  going  in. — Todd. 


\ 
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Position  Circle. 


■:i 


Ver.  I.    Ver.  II. 


Hars'  sal.  3  =  Phobos 


13  4S 
SI 

56 


Mars'  sat.  a  =  Phobos 


13  56.4 

14  13 


Mars'  tat.  3  =  Phobos 


Chron.  corr.  +  f.a. 


Mars'  sat  3  =  Phobos 


Mars'  sat.  1  =  Deimos 


t6  iS.g  t 


The  observalionsof  Mars' salelliti 
lo-night  show  that  this  saielliii 
a  period  of  about  b''  zo™.  I  had  a 
good  opportunity  to  compan 
brightness  of  the  iwo  satellites, 
inner  one  is  the  brighter. 

N.  B.— The  observations  of  disi 
of  Mars'  satellite  3  on  August  20 
and  August  ai  were  made  with  the 

therefore,  along  the  line  of  apsides. 
and  are  too  short.  They  must  be 
corrected  before  using. 


Mars'  sal,  a  =  Phobos 


Mars'  sat.  3  =  Phobos 


Mars'  sat.  t  =  Delroos 


10  31.8 
«I  57 


47.4 
47.6 
47-9 


Mars'  sal,  3  =  Phobos 


Mars'  sat.         Phobos 


6I.3Q3 
.441 

.498 
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a 
.2 

• 

S 

1 

SP 

• 

Position  Circle. 

H 

i? 

H 

0     . 

0*0 

c 

w  C 

c 

c 

ATE. 

Object  observed. 

B 

0 

a 

6  ^ 
0  «-* 

1-1.0 

s  2 

2  tS 

0 

a 

Ver,  I. 

Ver.  II. 

• 

u 
0. 

1 

• 

• 

t 

REMARKS. 

M 

U    V 

0   4> 

(/) 

u 

a 

(A 

10 

Vi 

•^4 

•  ^« 

a 

>N 

c 

.0 

1 

u 

^ 

S 

s 

^ 

M 

0 

877. 

0 

h.    m. 

r. 

r. 

h.  m. 

0 

0 

jg.2i    Mars'  white  spot .     . 

•      • 

•     • 

•          • 

.     . 

13  27 

138.8 

•          • 

3A 

3 

H. 

At  i4>*,  Professor  Eastman  and  I  both 

saw  the  outer  satellite  with  the  9^- 

inch  Equatorial.    Its  mag.  must  be 

1 

about  13. 

Mars*  sat.  i  —  Deimos 

70 

14    4 

55.899 
.931 
.991 

72.586 
.484 
.605 

13  58 

48.3 
48.4 
48.3 

•          • 

3A 

3 

H. 

Mean 

•     • 

17 

•56.019 

.470 

14     I 

48.6 

J4  12.8 

55.960 

72.536 

14     1.8 

48.40 

Mars'  sat.  2  =  Phobos 

252 

15     3 
6 

.     • 

66.851 
66.972 

15  16 

18 

38.1 
40.6 

•          • 

3A 

3 

H. 

8 

67.074 

Mean 

1 

•       • 

II 

67.151 

15     9.3 

64.265 

67.012 

15  19.3 

39-35 

i  Mars'  sat.  2  =  Phobos 

252 

15  21 

23 
29 

•          • 

67.461 
.486 

.535 

15  35 
37 

44.8 
43.8 

•          • 

3A 

3 

H. 

• 

1 

Mean 

•       • 

31 

.614 

15  28.3 

64.265 

67.524 

15  38.3 

44.30 

Mars*  sat.a  =  Phobos 

252 

15  41 
43 
45 

.     . 

67.621 
.726 
.680 

■          • 

•           • 

•          • 

3A 

3 

H. 

Mean 

•      • 

48 

.670 

15  46.5 

64.265 

67.674 

Mars'  sat.  i  =  Deimos 

60 

16    0 
5 

56.270* 
.249 

72.237 
.269 

15  52 

55.8 
56.0 

55.1 

•          • 

3A 

3 

H. 

Parallel,  30**.23. 
Chron,  corr.  +  2™.3. 

Mean 

•       • 

56 

55.9 

16    4.8 

56.260 

72.253 

15  56.3 

55.70 

Mars'  sat.  2  =  Phobos 

240 

16  18 
20 
21 

*     • 

67.649 
.628 
.6x1 

16  10 
13 

54.4 
56.2 

•          • 

3A 

3 

H. 

To-night  I  see  that  the  plane  of  the 
orbit  of  the  inner  satellite  must  be 
inclined  like  that  of  the  outer  one. 

• 

22 

.595 

Correct  distances  of  satellite  2  be- 
fore using. 

Mean 

•       • 

16  22.5 

64.265 

67.621 

16  13.8 

55.30 

14    Mars 

•       • 

•           • 

•          • 

•           • 

•          • 

«           • 

•          • 

• 

• 

H. 

Strong  moonlight.    A   star    of    nth 

mag.  precedes  Mars  51",  and  is  3' 

north  at  I2'>  to'". 

This  is  the  only  object  that  can  be 
Alexander's  satellite.  Images  very 

poor.    Clouds. 

At  13**  10™,  the  star  precedes  Mars 
48".5  and  is  a  fixed  star. 

The  inner  satellite  barely  visible,  I 
think,  at  13**  20"'.  Cloudy  from  I3»» 
25™  to  15^.    The  clouds  continue. 

s6    Mars'  sat.  9  =  Phobos 

250 

10  35 

•          • 

67.754 

10  23 

48.0 

•          • 

3  A 

2 

H. 

Cloudy.    Observations  made  through 

39 

.839 

27 

48.2 

thin  clouds. 

40 

.768 

29 

47.0 

Mean 

•      • 

42 

.830 

10  41.9 

64 . 265 

67.798 

10  29.0 

47.73 

Mars 

. 

H. 

Clouds.     Nothing  within  a  minute  of 

time  on  either  side  that  can  be 
Alexander's  object. 

Mars'  white  spot .     . 

160 

•           • 

.     • 

•          • 

12  48 

131. 7 

•          • 

3A 

2 

H. 

Thin  clouds. 

Mars'  sat  i  s=  Deimos 

80 

12  56 

13  5 

56.860 
.829 
.798 

71.683 
.824 
.756 

12  49 

38.4 
38.1 
36.6 

•          • 

3A 

3 

H. 

Meu 

• 

•     • 

52 

36.6 

13    3.3 

56.829 

71.756 

12  53.2 

37.42 
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DATE. 


Object  observed. 


1877. 
Aug.  26 


Mars'  sat.  i  =  Deimos 


87 


28 


Mean 


Mars'  sat,  2  =  Phobos 


Mean 


Mars'  sat.  2  =  Phobos 


Mean 


Mars'  sat.  i  =  Deimos 


Mean 


Mars'  sat.  2  =  Phobos 


Mean 


Mars'  sat.  i  =  Deimos 


Mean 
Saturn's  ring .     .     . 

Titan 

Mars'  sat.  2  =  Phobos 


Mean. 
Mars'  white  spot .     . 

Mars'  sat.  i  =  Deimos 


Mean 
Mars'  sat.  i  =  Deimos 


Mean 


a 

.2 

••■■ 

M 

o    . 

a« 

S 
(0 

ux 


75 


70 


40 


70 


230 


230 


95 

80 
70 


160 


260 


250 


a 

2    . 

H 

i? 

c 

w  a 

0 

i-i'O 

So 

rS 

B 

•s 

icrom 
est  r 

h.  m. 
T4  x6 

27 


14  24.2 


14  37 
43 


14  42.2 


15  33 
35 


15  36.7 


15  44 
48 


15  48.7 


10  26 
27 


10  29.3 

10  40 

48 


10  46.8 


13    9.8 
13  20 
26 


13  25.8 


10  39 
46 


10  45.3 
12  26 

35 
12  33.3 


r. 
56.028 

.049 
.063 


56.047 

61.138 
.151 


6t . 144 


62.050 
.006 


62.028 


55.816 
.800 


55.808 


64.265 


58.072 
.094 

.275 


58.147 


60.434 

60.924 

.917 
.920 


60.920 


56.273 
.274 

.241 


56.263 

55.492 
.520 

.654 
.568 

55.558 


c 


E 


r. 

72.527 
.571 
.664 


72.587 

67.508 
.511 


67.510 


64.265 


72.733 
.787 


72.760 


67.259 
.259 


67.259 


70.599 
.461 
.340 


70.467 


68.022 

67.576 
.569 
.552 


67.566 


72.010 
.087 
.162 


72.086 

72.825 
.888 
.910 
.924 

72.887 


0 
O 

bo 
a 

M 


h.  m. 
14  IX 

14 


14  15.2 


14  30 
34 


14  34.7 


15  29 
31 


15  32.7 


15  38 

41 


15  42.2 


10  18 
19 


10  21.3 
10  33 
36 


Position  Circle. 


Ver.  I. 


10  37.3 


13    o 


13    3.3 
13  15 


•  • 


•  • 


18 


13  '93 
13  33.9 

10  34 
37 


10  38.3 
10  20 

23 
10  24.3 


42.4 

43.4 
42.8 

43.2 


42.95 

48.7 
47.2 

47.6 
49.0 


48.12 


66.9 
66.4 


66.65 


49.5 

49.9 
49.8 

49.6 


49.70 


59.8 
59.7 


59-75 


66.5 
66.9 
67.8 

67.3 


67.12 


25.30 


36.40 

45.4 
45.4 
46.9 

46.6 


46.08 
132.0 


39.6 

39.3 
39.6 
39.3 


39.45 

46.9 
46.4 
46.4 
46.8 

46.62 


Ver.  II. 


.     • 


4) 


01 


5A 


SA 


3A 


3A 


3A 


3A 


3A 

3A 
3A 


3A 


3A 


3A 


I 

B 


3 

4 


m 

.a 

O 


H. 


H. 


H. 


H. 


H. 


H, 


H. 

H. 
H. 


H 


H. 


H. 


REMARKS. 


The  image  of  Mars  blazing,  ^nd  the 
inner  satellite  faint. 


Faint. 


Parallel,  30*.23. 

Chron.  corr.  4-  2'.7. 

The  image  of  Mars  blazing  to«Rigfat. 

The  inner  satellite  fainter  tl|fn  the 

outer  one. 
At  15^  55™,  there  is  no  star  wl|hin  6' 

of  Mars  that  can  be  Alexaitder's 

satellite. 
The  eye-piece  3  A  shows  the  sutellite 

better  to-night  than  5  A. 

Faint. 


I  can  see  through  the  openings  of  the 
ring  on  each  side  the  ball  to-night 
quite  out  to  the  inner  ed^e  of  the 
ring. 


At  13*>  30°^  the  inner  satellite  was 
plainly  seen  with  Mari  in  the  cen- 
ter of  the  field. 

The  outer  satellite  visible  with  Mars 
in  the  center  of  the  fiold  12-13  ™s^. 


Chron.  corr.,  -h2"».8. 


\ 


OBSERVATIONS  MADE  WITH  THE  XXVMNCH  EQUATORIAL,  1877. 


208 
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DATE. 


1877. 
Sept.  2 


8 


Object  observed. 


Mars'  sat.  i  =  Deimos 


Mean 
Mars'  sat.  2=  Phobos 


Mean 
Mars'  sat.  1  =  Deimos 


Mean 
Mars'  white  spot .     . 


Mars'  sat.  2  =  Phobos 


Mean 
Mars'  sat.  i  =  Deimos 


Mean 
Mars'  sat.  2  =  Phobos 


Mean 
Mars'  white  spot . 
Mars'  sat.  2  =  Phobos 


Mean 


Mars 


Mars'  sat,  i  =  Deimos 


Mean 


Mars'  sat.  i  =  Deimos 


Mean 


Mars'  white  spot . 


G 
O 

OS 

O     . 

V  a 


c« 

6 


rt 


250 


250 


40 


160 


70 


70 


70 


170 
70 


85 


75 


160 


6 


a 
o 

c 

(A 


h.  m, 
28 


13  26.4 

10  14 
19 


10  19. 4 

10  45 
50 


10  50.4 


13  16 


23 


13  22.4 
10  46 

TI       I 


10   56.7 

12   30 
36 


12   36.2 


13     6 
10 


13    II. 2 


9  54 
10    4 


10  2.6 

11  55 

12  5 


12     3.6 


C4 

E  ^ 

U   4) 


r. 


55.735 
.650 

.598 
.630 


55.653 

60.871 
.880 


60. 876 

60.140 
.163 


60.151 


61.410 
.276 
.248 


61.321 

55-715 
.754 
.721 

.645 


55.709 

61.054 
60.969 


61. on 


61.130 
.102 


61. 116 


56.753 
.750 
.680 
.696 


56.720 


55.858 
.763 
.859 
.853 


s? 

c 

6  »- 
2  « 


r. 

72.949 

.942 

72.917 

73.004 


72.953 

67.819 
.768 


67.793 

68.425 
.499 


68.462 


67.238 

.315 
.429 


67.327 

72.813 
.862 
.836 
.810 


72.830 

67.580 
.536 


67.558 


67.540 
•549 


67.544 


71.644 
.680 

.739 

.754 


71.704 


72.738 
.770 

.714 
.690 


55.833 


72.728 


B 


c 
o 

to 

e 

••• 

0} 


Position  Circle. 


h.  m. 
13  14 

16 


13  17.9 
10    5 


8 


10    9.4 
10  40 

43 


10  44.4 
13      6 

13  10 

14 


13  14.9 
10  40 


44 


Ver.  I. 

0 

45.0 

44.0 

44.2 

45.0 

44.55 

49.2 

50.9 

50.5 

50.2 

50.20 

83.1 

83.6 

84.1 

84.1 

83.72 

129.7 

35.7 

36.4 

37.2 

37.5 

36.70 

45.0 

Ver.  II. 


10  45.2 
12  25 

28 


45.2 
45.5 
45.1 


45.20 

42.7 

42.4 
41.8 
42.8 


12  29.7 

12  50 

13  o 


•     . 


13    5.2 


42.42 

130.6 

48.9 
50.6 
52.0 
53.6 


51.27 


9  47 


50 


35.5 
36.0 

35.9 
35.4 


9  52.1,     35.70 


II  50 


53 


II  55.1 


12  14 


44.3 
44.2 

43.9 
43.3 

43.92 


133.9 


o 

I 


3A 


3A 


3A 


3A 


3  A 


3A 


3A 


3A 
3  A 


3A 


3A 


3A 


s 


3 
3 


> 

M 

.0 
O 


H. 


H. 


H. 


3     H. 


H. 


H. 


H. 


H. 
H. 


H, 


H. 


H. 


H. 


REMARKS. 


T=6l^o. 


Very  faint. 


T  =  58**.o.    A  bad  image  of  Mars  to- 
night and  satellite  faint. 


At  I2»»  40m  the  satellites  are  very 
nearly  of  equal  brightness.  The 
inner  one  is  therefore  decidedly  the 
brighter.  The  magnitudes  I  esti- 
mate to  be  12  and  13. 


At  13*"  30"  haze  or  river  fog  made  the 

satellite  invisible. 
Chron.  corr,  \-  3™.2. 


Sky  partially  clear  at  tibes.  Light 
clouds  put  out  the  satellite.  12^  to 
i3*»  clouded  up. 


Chron.  corr,  +  3™ .6. 
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ATE. 


Object  observed. 


c 
o 

*55 

o    . 

«  c 

£ 

•  pa 


877. 


I 


pc.  9  '  Mars'  sat.  i  =  Dcimos  I      70 

I 


Mean 


13  ;  Mars I 

14  '  Mars'  sat.  2  =  Phobos  . 

I 


Mean  I  . 


'  Mars'  sat.  2  =  Phobos 


70 


Mean  1  . 


{  Mars*  sat.  i  =  Dcimos 


Mean 


15  ,  Mars 


80 


•  • 


Mars'  sat.  i  =  Deinios      220 


1 


Mean 
Mars*  while  spot  .     . 


160 


16    Mars*  sat.  x  =  Deiinos      250 


Mean 

;  Mars*  white  spot .     . 
Mars*  sat.  2  =  Phobos 


160 
250 


Mean 
Mars*  white  spot  .  . 
Mars'  sat.  i  =  Deiraos 


Mean 


so  !  Mars 


160 
240 


Satelliie  of  Neptune 
Sfttdlite  of  Nbftumb 


h.  m.    I  r. 

12  52     ,  55.761 

I  .784 

I  .846 

13  o  .851 


I 

to 

c 

a 
•  o 

6  ^ 


r. 

72.781 

.750 

.704 

.811 


12  59.6.  55.810 


72.7O1 


9  56       61.002  I  67.448 
10    o    I  60.985 


10    1.9I  60.993 


10  32 
36 


61.276  I  67.167 


379 


190 


10  37.9!  61.328  ,  67.179 


10  44 
49 


57. Ill 
.069 


71.398 
.348 


10  50.41  57.090  I  71.373 


10     7     I  64.270  I  68.620 


10  15 


23 


55.968  I  72.548 

.954  I       .639 
.895  I       .477 


944 


10  23.2'  55.940 


II   17 
II  26     I 


.608 


72.568 


61.044  ,  67.467 

60.981  '  .575 

.960  I  .567 

.978  .580 


II  25. 7I  60.991 


67.547 


12  41 


50 


12  49.7 

23  37 

o  25 
14  10 


56.330 
.340 
.355 
.475 


72.230 

.283 

.116 
.276 


56.375  I  72.226 


a 


G 
o 

to 
a 

Si 


Position  Circle. 


I 


Ver.  I. 


h.  m. 
12  46 


49 


47.7 
48.7 
49  o 
48.4 


Ver.  II. 


12  51. 1      48.45 

I 


9  51 


55 


I     43.8 
I     42.3 

42.4 
I     44.3 


9  56.9     43.20 


10  27 


30 


52.8 
53.1 
53.9 
54.4 


10  32.4 

I 

10  38   i 
42 


10  43.9 


53.55 

34.2 

33.7 
33.4 

33-5 


33.70 


10    o 


10    5.0, 
12  49     1 

10    9 
12 


10  14.71 

I 
10.32     j 

11  II     I 

I 

1 
II  15     I 


80.1     I 

79.4     I 
81.0    ( 

81.8     1 

1 

80.58  I 

137.8 

42.3 
42.7 

42.7 
42.6 

42.58 
141. 8 

39-2 

39.1 
39.8 
40.6 


II   17.2     39.68 


I 


11  34 

12  36 


39 


\ 


140.5 

52.9 
52.2 

52.2 

52.8 


12   41.7 


62.528       64.261 


14  53 


52.52  \ 


250.4 


o 
o 
o 

*5. 

I 


bo 
a 

E 


M       ^ 


3A 


3A 


3A 


3  A 
3A 


i 


3A 
3A 


3A 
3A 


400 


400 

6  A 
6  A 


> 
in 

o 


H. 


REMARKS. 


H, 


3  A      3 


H. 


Parallel,  30° .2 3. 

Inner  satellite  at  preceding  elonga- 
tion about  11^;  hazy;  Saturn  very 
tremulous. 


Partially  clear  at  9  o'clock  ;  com- 
pletely cloudy  at  ii**. 

Cord  broke  to  water  valve.  Very 
good  seeing  for  a  few  minutes.  The 
white  spot  near  south  pole  always 
looks  like  a  depression. 


H. 


H. 


Chron.  corr.  -\-  3'".9. 
Haze ;  clouds.    At  io*»  the  inner  sat- 
ellite brighter  than  the  outer  one. 


H. 


3  A  I    2 


3 
2 


H. 


At  9''  inner  satellite  near  following 
elongation;  outer  satellite  in 
p  =  230° ;  images  extremely  bad 
and  measures  deferred. 

Single  distance ;  haze. 


H. 
H. 


Chron.  corr.  -f-  4™.o. 
At  I3*»  entirel)'  cloudy. 


2     H. 


H. 


Blurred  images. 


H. 
H. 


Chron.  corr.  -H  4™.2. 

The  white  spot  near  the  south  pole  of 

Mars  appears  to  be  a  depression  or 

cavity. 


Hn.  The  inner  satellite  easily  visible  fol- 
lowing Mars  by  about  i  diameter. 
Moon  about  6"^  distant  and  clouds. 
I      With  occulting  bar. 

Hn.    Outer  satellite  seen  south  of  planet. 


I  i  Hn.    Parallel,  30^.23.     Setting  =  158^.6. 


I  I  Hn.    Stopped  by  fog. 


\ 
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Sept.' S4''.j.  aboul  id''  Washinpoi 
mean  lime.     Examined  Mars  will 
c)'e- piece  aoo  (Ci.arK)  conlaining 
occulting  bar.     Could  see  the  inner 
n^'lhe  planet'aboul 
10"  disianl.     Caught  a  glimpse  of 
It  once  with  Maks  in  the  open  field, 
satellite  following  the 
liltle  south,  1  think. 
isonce  from  the  limb  of  the 
planet  was  ,  roughly  e 

mated.     It  »  be  consider- 

ably fai«iEi; 

the    grea  stance.     Could  s 

noihing  else  near  the  planet  in  I 
few  minutes  I  was  looking,  though 
only  examined  the  following   side 

j:losely.— Paul. 


'  Mars'  sat.  a  =  Phobos 


61.071  I  67.549 


=  Deimos 


j  MAms'  white  spot  . 


jg.oai 
56.940 


-483 
67.52a 

69.411 

•434 
.37* 
.•164 

'694 


Parallel,  a7*,i 5-    Chron,  ci 


Habs'  sal.  i  =  Dcin 


Maks'  sal  a     Phobos 


0  as. 3 

9  38 


57-350  I 

.331  I 
57-331  j 
61.1S1   I 


53. q 

53.3 


34-Q 
34.4 
34-5 


At  8"  40™  examined  preceding  side  of 
Mars.     Outer  satellite  was  near  '— 
weslernelunKation.and  plainly  vi 
bk  ^m§.  m  1  ihe   field. 

Looked  ibis  and  ihe 

planet  f<  d  satellite,  but  cc 

see  none,  though  Ihe  planil  was 
by  occulting  bar — Paul, 


Maks'  wbiie  spot  . 


9  35-3 
9  53 


I,  chron.  time.     A  moo 
jiisi  abovl^  preceding  edge 
at  right  angles  to  axi" 


60. 1S6  '  68.23S 
■353  ' 
■356  I 
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DATE. 


Object  observed. 


c 
o 


o    . 
•0*50 

E 

•  mm 


1877. 

Sept.  25 


Mars 


24 

25 


Mars 


26 


Mars 


Mars'  white  spot . 
Mars'  sat.  2  =  Phobos 


Mean 
Mars'  sat.  i  =  Deimos 


Mean 


29 
30 


Saturn's  ring 
Mars     .     . 


160 
250 


260 


95 


4) 

B 


a 
o 

to 

a 

tn 


a 

E   ^- 
u  in 


h.  ni. 


r. 


I 

c 

s  ^ 
2  « 


r. 


10  26       64.3 
59-0 


8     5 
8  28 


59.8 


68.88 
64.3 

64.3 


7  17 
7  25 

7  35 


9  34 


"     7 


7  30 


7  52 


64.3 
64.3 

64.3 


64.250 


64.250 


59-42 


8     7 
8  14 

8  35 


59.91 
59.52 

58.97 


69.94 
70.55 

69.70 


67.214 


71.470 


64.25 


64.25 
64.25 

64.25 


E 


c 
o 

ub 
c 

(4 


Position  Circle. 


h.  m. 


9    o 
9  29 


32 


Ver.  I.    Ver.  II. 


130.85 

50.5 
50.7 
50.4 
49-7 


9  3t.4      50.32 


II     I 


33.2 

32.9 
32.6 

3^.9 


II     3.4      32.65 


9  40 


22.07 


E 


400 

400  & 
6  A 


400 
400 

400 
3A 
3A 


3A 


3A 


400 


400 


6  A 
400 

400 


2 

3 


■> 

O 


Hn. 


REMARKS. 


Hn. 
Hn. 


September  20-24.  I  am  satisfied  that 
the  satellite  suspected  by  Dr.  Dra- 
per and  myself  at  Hastings,  on  Au- 
gust 26  and  27, does  not  exist;  that 
is,  it  seems  certain  that  no  satellite 
half  as  bright  as  2  lies  between  70" 
and  90"  at  elongation.  I  should 
have  stopped  all  search  on  definitely 
reaching  this  conclusion. 

On  September  22,  at  9^  iop*.  on  the 
preceding  side  of  Mars  suspected 
a  point  at  (afterwards  altered  to  "to- 
wards ")  elongation  about  2  diame- 
ters distant. 

At  9'*  15*",  Professor  Hall  came  and 
began  work.  At  10^  30™,  could  not 
sec  anything  there. 

At  8*»  30™  on  September  24,  «  very 
faint  but  stellar ;  seeing  steady,  but 
air  not  very  clear.     See  diagram. 

Very  rough  measure. 


Uncertain  ;  2  measures  very  hurried  ; 
first  the  best.    Air  not  thoroughly  1 
transparent,  but  images  ver}'  steady. 
Good,  comparatively,  to  the  others. 
Hn.    Seeing  bad. 

Hall  and  Paul  looked  carefully  and 

saw  nothing  there. 
Frisby  is  not  sure,  but  made  a  sketch 
showing  a  suspected  point  at  8^ 
35™,  then  carefully  examined  this 
suspected  point  for  a  fejv  minutes 
and  concluded  that  it  was  not  real, 
as  it  could  not  be  seen  afterwards. 
Hn.    Very  rough  ;  sky  hazy;  images  toler- 

I      ably  steady. 
Hn. '  This  measure  is  only  worth  record- 
ing, as  it  shows  I  was  after  the  same 
object  as  before. 
Hn.    Very  doubtful. 


H. 
H. 


H. 


Haze. 


H. 


Hn.  I  see  a  very  faint  object  at  2,  which 
remains,  after  moving  the  tangent 
screw,  in  R.  A.  It  is  very  near  the 
line  from  the  center  of  Mars  to  2, 

Iln.  Tolcr.ibly  good.  Put  on  6  A  eye- 
piece. 2  is  much  harder  to  see  with 
this,  and  z  could  not  be  seen  for 
some  time,  but  finally  remains,  after 
moving  tangent  screw  in  right  ascen- 
sion. 


Hn. 
Hn. 


Not  so  good  as  ist  measure,     s  is  de- 

cidedly  past  2. 
Seeing  worse.    This  is  the  poorest  of 

the  3  measures  with  this  eye-piece. 
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DATE. 


Object  observed. 


1877.    1 
Oct.  2     Mars'  white  spot . 


Mars'  outer  satellite. 


Mean 
Hyperion  .... 
Saturn's  ring .  .  . 
Mars 


Mars 


Mars 


Mars 


Mars 


c 
o 

'lo 

o    . 
a. « 

a  ti 
B 

(0 


160 


60 


270 

95 


c 
o 

c 
(/) 


a  t4i 
E  - 


h.  in. 


9  5^ 
56 


r. 


58.411 


9  54.9 


10  12 


12  23 


12  30 
39 


13  10 
13    o 


9  58 


10    3 


i 

to 

u 

c 
E  •- 

fj   4) 


r. 


70.050 


64.265 


64.245 


64.245 
64.245 


64.245 


64.245 


86.987 


70.13 


69.53 
69.60 


69.54 


69.97 


E 


c 
o 

c 

M 

(A 


h.  m. 

8  28 


9  46 

48 


9  48.4 
10     7 

10  28 


•  • 


Position  Circle. 


Ver.  I. 


131.4 


65.7 
28.00 

26.40 


Ver.  II. 


• 

V 

u 

V 

1 

0) 

(« 

E 

> 

Ui 

M 

O 


3A 


3A 


3A 
3A 
400 


400 


H. 


H. 


H. 
H. 
Hn. 


Hn. 


H. 


Hn. 
H. 


Hn. 


Hn. 


REMARKS. 


The  first  object  observed  on  this  date 
proved   to  be    a    fixed   star.    The 

•  satellite  was  carried  near  it,  within 
a  few  seconds,  and  seemed  a  little 
brighter  than  this  star.  The  real 
satellite  was  so  bright  that  I  sup. 
posed  it  to  be  a  fixed  star,  and  so 
lost  a  good  observation. 

Probably  this  is  the  star  again. 


Seeing  steady,  and  pretty  good  meas- 
ures of  Zi, 

Two  objects,  «i  and  a,  of  which  zi  is 
the  fainter.  The  drawing  is  per- 
haps wrong  in  putting  z  too  close 
to  the  line  of  Mars'  equator. 

Measures  of  m  both  good. 

N,  B. — The  question  mark  on  the  first 
figure  is  not  meant  to  question  the 
existence  of  «,  but  to  express  doubt 
as  to  which,  Zi  or  2,  was  the  object  I 
expected  to  reach  elongation  at  l3^ 

The  object  marked  2  is  not  2  but  a 
star. 

With  bar.  Examined  the  following 
side  of  Mars  at  12^  45™,  mean  time. 
Could  see  nothing  but  a  faint  star 
about  90"  from  the  planet  in  posi- 
tion angle  90*. — Paul, 

With  bar.  The  position  of  faint  star 
given  by  P.  is  nearly  correct.  I 
can  sec  nothing  between  this  star 
and  the  planet,  or  in  this  region ; 
seeing  at  first  good,  after  5  or  10 
minutes  became  poorer. 

The  seeing  is  certainly  worse,  I2*>  55™. 

G.  Anderson  looked  and  could  see 
nothing  in  the  region  of  Holden's 
z  and  zi. 

Air  apparently  very  clear  but  ex- 
tremely unsteady. 

The  object  measured  is  nearly,  if  not 
quite,  down  (north)  to  the  line  a^ ; 
that  is,  it  has  about  the  same  de- 
clination as  the  north  limb  of  the 
planet. 

The  object  is  certainly  past  eloni^- 
tion,  but  not  so  far  north  as  aS. 

Better  measure  than  the  other,  but 
both  are  hurried  to  give  Prof,  Hall 
time  to  examine  Mars. 

I  make  the  estimate  that  from  s  north 
to  ad  is  i  Mars'  semidiameter,  but 
this  is  hardly  worth  recording,  as 
the  planet  is  so  unsteady.  Another 
faint  object  interior  to  this. 

I  think  I  can  certainly  say  that  I  can 
sec  this  object  when  Mars  is  placed 
behind  different  parts  of  the  occuU> 
ing  bar.  It  is  so  faint  that  I  cannot 
be  perfectly  sure  that  I  follow  it,  as 
the  eye-piece  is  moved,  but  I  get  ii 
again  in  the  new  position.  The  only 
other  eye-piece  with  which  I  can  see 
well,  6  A,  is  at  Kahler's  for  repairs. 
At  10*^  30™  the  seeing  is  worse. 
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c 
0 

B 

1 

1 

6 

Position  Circle. 

'53 

0    . 
0.  V 

c 

^.5 

c 

DATE. 

Object  observed. 

«  c 

0 

^1 

^T3 

0 

V 

0 

REMARKS. 

Pi  a 
B 

c 

B  - 
2g 

e  2: 

0  «" 

Ver.  I. 

Ver.  II. 

• 

be 

*•* 

U    4> 

r. 

vi 

^ 

0 
>. 

U 

B 

1-^ 

en 

0 

1877. 

* 

h»  m. 

r. 

h.  m. 

0 

0 

Oct.   9 

Mars 

.      . 

a            ■ 

•          • 

• 

•     • 

•           • 

•           • 

400 

• 

Hn. 

• 

9^  tu  9^  30"*,  light  passing  clouds ;  9^ 

30™  to  lo**,  hazy  but  steady ;  lo"*  to 

10**  30"',  very  unsteady. 
No  object  seen  preceding  or  following 

Mars  within  60". 
gh  gQin  south  preceding  Mars  from  the 

limb  30"  is  a  small  star. 

II 

•     ■••■*• 

■        • 

•            ■ 

■          • 

•          • 

•          • 

•           • 

•           » 

400 

I 

Hn. 

6**  50"  to  7**  17™  no  object  near  Mars. 
At  %^  seeing  very  bad  ;  the  same  atgi 
o'clock  ;  same  at  lo^  o'clock. 

12 

Mars'  sat.  i  =  Dcimos 

70 

•            • 

•          • 

■          • 

8  23 
27 

47.8 
48.1 

•          • 

3A 

I 

H. 

Very  poor  images ;  thin  clouds  and 

sky  hazy  ;  object  invisible. 
At  8"  55"^  images  very  bad. 

Mean 

•       • 

•            ■ 

•          • 

•          • 

8  27.0 

47.95 

Hyperion  .... 

90 

9  18 

48.956 

64.252 

9    8 

32.38 

3A 

2 

H. 

Chron.  corr.  +  2™.o. 

13 

Mars'  white  spot . 

160 

•            • 

0 

•          • 

•          • 

7  20 

139.9 

3A 

3 

H. 

Hyperion  .... 

90 

8  49 

64.252 

83.554 

8  44 

30.05 

• 

3A 

2 

H. 

Titan 

300 

9     I 

61.056 

67.508 

8  57.5 

3.95 

3A 

2 

H. 

Japetus      .... 

250 

9  M 

64.252 

80.988 

9    8 

5t.72 

3  A 

2 

H. 

Saturn's  ring .     .     . 

95 

•           ■ 

•          • 

•          • 

9  19 

26.18 

3A 

2 

H. 

• 

Mars'  white  spot  . 

160 

■           • 

•          ■ 

•          • 

9  48 

135.1 

3A 

3 

H. 

Parallel,  31^.37. 

Saturn's  ring .     .     . 

95 

•           • 

•          • 

•     • 

10  47 

25.60        .     . 

4<x> 

2 

Hn. 

Chron.  corr.  4-  2™.i. 

Mars 

•       ■ 

•           • 

•          • 

.     . 

•          « 

1 

•      . 

• 

Hn. 

II *>  to  1 1^^  nothing  seen  on  preceding 
side.     Satellites  i  and  2  on  follow- 

ing side,  but  both  faint.    Mars  ven* 

red,  as  it  seen  through  a.  fog,  and 

somewhat  unsteady. 

14 

Mars'  while  spot . 

160 

•           • 

■          • 

.     . 

7  33 

139.4          .      . 

3  A 

3 

H. 

Haze,  but  image  very  steady. 

Satellite  of  Saturn    . 

250 

7  44 

62.864 

65.584 

7  40 

50.8          .     . 

3A 

3 

H. 

Satellite  of  Saturn    . 

100 

7  54 

62.856 

65.631 

7  48 

10.8          .     . 

3A 

2 

H. 

Hyperion  .... 

90 

8     5 

42.590 

64.252 

8    0 

28.38        .      . 

3A 

2 

H. 

Extremely  faint ;  haze. 

Titan 

80 

8  19 

59.764 

68.745 

8  14 

42.25        .      . 

3A 

3 

H. 

Saturn's  ring  .     .     . 

95 

■                   V 

•          • 

•     . 

8  25 

26.00 

•           • 

3  A 

3 

H. 

Japetus      .... 

250 

8  35 

64.252 

76.747 

8  30 

56.90 

*           • 

3A 

3 

H. 

Parallel,  3 1  °.35. 

Haze  to-night,  but  images  steady. 

Hyperion   .... 

90 

8  58 

64.252 

85.924 

8  53 

28.38 

■           • 

3A 

2 

H. 

Chron.  corr.  -h2'".r. 

Mars 

m         m 

•                     • 

•          • 

.     • 

•           ■ 

•          • 

•          • 

400 

4 

Hn. 

gi»  40"^  to  10^.     Nothing  seen  on  fol- 
lowing side  of  Mars  except  sat.  i. 
which  is  quite  faint  from  haze,  al- 
though near  elongation. 

/%                      fl          • 

Mars  very  steady. 

Saturn  s  ring  .     .     . 

•         • 

•                     * 

■          • 

•     • 

9  57 

25.80 

•                  V 

400    . 

4 

Hn. 

Saturn's  satellite.     . 

m        m 

•                    • 

•          • 
• 

•     . 

•          • 

•           • 

•            • 

400    \ 

■ 

Hn. 

9^42™.  At  this  time  the  satellite 
seems  exactly  up.  It  is  on  the 
micrometer  wire  set  at  ii5*.7. 

^  49«»  30^.  I  should  think  it  a  little 
past.    9^  49"*  53'.     Decidedly  past. 

15 

Encelaijus  .     . 

275 

7  17 

60.853 

67.651 

7  13 

27.35 

3A 

4 

H. 

Tethys .     .     . 

95 

7  26 

59-735 

68.785 

7  21 

26.85 

3A 

4 

H. 

DiONE      .        .        , 

275 

7  35 

58.929 

69.573 

7  29 

24.0 

3A 

3 

H. 

Rhea     .     .     . 

275 

7  48 

55.904 

72.575 

7  40 

26.02 

3A 

3 

H. 

Japetus 

240 

7  56 

55.731 

64.252 

7  53 

67.50 

3  A 

3 

H. 

Titan     .     .     . 

90 

8     S 

64.252 

74.504 

8     3 

31.85 

3  A 

3 

H. 

Hyperion   .     . 

.     . 

95 

8  14 

64.251 

86.317 

8  II 

27.10 

3A 

3 

H. 

Mars'  sat.  2      Phobos 

70 

8  42 
48 

61.626 

.831 
.858 

.789 

•          • 

8  37 
39 

50.2 

50.9 

51.3 
51.8 

3A 

3 

H, 

1 

Mean 

8  47.2 

61.776 

64.252 

8  40.2 

51.05 

1 
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\TE.        Object  observed. 


577. 

L  15     Mimas 

Mars 


Mars*  sat.  i  =  Deimos  ,    260 


Mean 


Saturn's  ring  . 
Mimas   .     .     . 


16  Japetus  .  . 
Saturn's  ring  . 
Mimas   .     .     . 


Mimas 


Mimas 


17  Mimas  .     .     . 

Japetus      .     . 
;  Saturn's  ring  . 
Mars'  white  spot 

18  Japetus  .  . 
Saturn's  ring  . 
Mimas  .     .     . 


Mars*  white  spot 
Mars'  white  spot 
Venus'  star      . 


'  Saturn's  ring .     . 
Satellite  of  Neptune 
'  Object  near  Neptune 


95 

95 
205 

95 
90 


90 
170 

95 
160 

125 

95 
95 

160 
160 
270 


S3     Saturn's  ring 


Mars'  white  spot 


94     Satokn's  ring 


20 


350 


95 


160 


95 


9  26 
29 


I 


9  29.71  64.252 


6  54 

7  II 


61.612 
64.245 


6  47 


64.250 


12  O 


I 

s? 

c 

c« 

6  ^ 
S^ 

•mm 

r. 
64.252 


70.043 
.020 


70.031 


69.326 


64.245 
68.960 


71.833 


10  31   63.230  65.347 


6 


c 
o 

c 


Position  Circle. 


Ver.  I. 


h.  m. 
9  4 


28.8 


9  16 


19 


9  19.7 
II  II. 7 

II  II. 7 

7  59 
10  39 

10  30 
10  49 


34.4 
33.8 
34.6 

34.3 


II  o 

6  48 

7  4 
7  20 

7  43 
6  42 

6  56 

6  56 

7  8 
9  20 

6  5 


9  49 
10  18 

10  29 


7  5 


7  " 


7  35 


34.28 
25.68 
95.68 

95.95 
25.65 
25.9 

*  . 


31.35 

149.17 
26.27 

141. 5 
181.80 

26.10 

26.1 

141.6 

139- 5 
210.9 

25.70 
108.5 
150.0 


26.15 
144.0 
26.07 


Ver.  II. 


e 


h 

V 


m 

.0 

o 


3A 


3A 


400 
3A 
400 
400 

400 

400 
3A 
3A 
3A 
3A 
3A 
3A 
3A 

3A 

3A 
400 


400 
6  A 
6  A 


3A 
3A 
3A 


3 
2 

I 

I 


H. 
Hn. 


H. 


Hn. 

Hn. 

H. 

Hn. 

Hn. 


REMARKS. 


I  see  nothing  on  the  preceding  side 
but  2,  which  is  faint.  I  had  only 
one  suspicion  of  any  object  and  set 
the  wire  as  above,  but  it  was  no  ob- 
ject I  could  verify. 

The  satellites  nearly  of  equal  bright- 
ness. 


Chron.  corr,  +  2^.3. 


Mimas  very  faint,  but  seems  to  be  just 
at  elongation. 


I 


Hn.  Mimas  is  considerably  past  elongation 
and  the  position  angle  is  probably 
too  small. 


I     Hn.   Clouds. 


3     H. 


2     H.    I  Very  faint,  through  clouds. 


3     H. 

3  j  H. 

4  H. 
3     H. 


3 :  H, 


4  i  H. 
4  !  H. 

I 
I 

.  '  Hn. 


Mimas  near  elongation  at  6^  56"*. 

Too  much  moonlight  to  measure  dis- 
tance. All  the  satellites  visible  but 
Hyperion. 


Distance  est.  3'.  All  very  uncertain 
measures.  I  am  confident  of  an  ob- 
ject near  this  place. 


3  1 


Hn.   Mimas  not  seen  at  9^  40™. 


Hn.' 

Hn. 

Hn. 


Moonlight,    s  estimated  =  6". 

Chron.  corr.  +  2"».4. 

Sky  very  much  thicker,  and  the  satel- 
lite is  not  well  seen. 

There  is  no  small  star  to  be  seen  fol- 
lowing Neptune. 


H. 


2  I  H.     Very  poor  images. 
'  Chron.  corr.  4-  2™ .6. 


4     H. 


\ 
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DATE. 


1877. 
Oct.  24 


31 


Nov.  2 


3 
4 


12 


13 


Object  observed. 


o 
o 


M 

E 

10 


Mars'  white  spot .     . 
Mars'  sat.  i  =  Deimos 


160 
70 


Mean 
Satellite  of  Neptune  . 


230 


Mean 


Mars 


a 


d 

o 

*« 

to 

a 

M 
C« 


E  ^ 


6 

ft 

E  ^ 


h.  m. 


r. 


r. 


7  59 

8  I 

8 
10 


58.918 

58.915 
59.155 
59.018 


8  6 

9  27 
32 
36 


59.001  ■  64.250 


I 
63.028 

.019 

.012 


65 . 550 
.430 
.516 


E 


e 
o 

S) 

a 

en 


Position  Circle. 


Ver,  I.    Ver.II. 


h.  m,  '      i 

7  52       143.2    I 

I 

7  46    '    53.0 


•     • 


51 


I     54.4 

51.4 

I    52.0 


9  34    '  63.020     65.499 


Mars  and  Saturn 
Satellite  of  Neptune 
Star  If .  /.     .     .     . 
Star  H,p,, 
Hyperion  .     .     . 


Titan 


Sa  el  lite  of  Neptune 
Satellite  of  Neptune 


Mars 
Titan 


350 
40 

70 

340 

95 
no 

225 

335 


Satellite  of  Neptune  . 
Satellite  of  Neptune  . 


Mars 


Satellite  of  Neptune  . 


Satellite  of  Neptune  . 


Aldeiaran   and   faint 
comp. 

Aldebaran    and  faint 
comp. 


250 


210 


240 


210 


100 


6  38.1 
II    4 
II  20 
II  25 

7  39 
7  52 

10  52 


36.177  ,  94.382 

j 

62.639  !  65.957 

58.167  I  64.25 

56.206  64.25 


64.259 
59.708 


84.775 
68.791 


62.823  i  65.682 


7  I 

7  5 

7  50 

10  36 

10  48 


10  44 


10  25 


10  50 
2  50 


3  o 


1  * 

61.277  67.144 

1 


7  50.7  52.70 

I 
9  16  ,  60.3 

I  59.8 

61.3 

24    60.4 


9  22    60.45  . 


6  31.6 


10  50 


143  82 
88.4 


II  12  !  42.1 

II  15  318.4 

7  32.5  25.90 
7  47    10.52 

10  37     '  66.9 

11  o  127.0 


62.668  ,  65.952^ 

♦ 
62.634  !  65.844 


62.696     65.761 


62.707 


64.249 


63.218 


65.743 


67.279 


64.249 


6  55 


52.95 


10  28 


87.5 


10  25 


72.5 


10    7    I    94.7 


• 


'Su 
I 


3A 


400 


4) 

n 

E 


6  A 


3A 


I 


2  A 

6  A 

6  A 

6  A 

3A 

3V 

6A& 
5A 
5A 

3A 
3A 


5A 


3A 


5A 
5A 


400 


400 


REMARKS. 


(A 

o 


2 
2 
2 
2 
2 
2 
2 


H. 
H. 


Too  hazy  for  satellites. 

Chron.  corr.  H-  2"».7. 

Cbron.  corr.  4-  2^.7. 

Mars'  outer  satellite  extremely  faint, 

and    observed   with   difficulty.    G. 

Anderson  sees  this  satellite. 
Parallel  =  3 1*'.25. 


Hn.    Chron.  corr.  +  2™.2. 


H.    ,  Sky  cleared  up  at  6^  hours,  but  images 
I      extremely  unsteady  and  blazing. 
At  8^  images  too  poor  to  observe; 
high  wind. 
Hn.    9^  20™  to  9'>  30»,  images  too  poor  for 

measures  of  Mars  and  Saturn. 
H.      Saturn  to  Mars. 

Chron.  corr.  +  2™.6. 
Hn. 

Hn,    Chron.  corr.  o™.o. 

Object  pretty  faint 
Hn.    Object  brighter  than  satellite,  but  not 

much. 
H.      Faint. 

H.      Micrometer  working  very  hard. 

Hn.    Chron.  corr.  -f  3^.5. 

Hn.    Images  quite  unsteady.    j  =  8". 

Stars  within  2',  and  many  small  stars 
I      within  10'. 
H.      Sky  not  clear  but  images  steady.     I 

cannot  see  the  outer  satellite. 
H. 


H.      Hyperion    not  visible   though   near 
I      elongation.    The  sky  must  be  thick. 
.     I  I  think  I  can  barely  glimpse  Hype- 
rion, 
3  I  Hn.   *  Reduced  for  65'.852. 


Hn.    Through  fog.    The  position  circle  is 
too  stiff  to  measure  angles  with. 
Chron.  corr.  +  o™.6. 


H.    1  Parallel  =  33''.6,  approx. 

]  Very  bad  images  at  7**  5O",  and  no 
satellite  visible. 
Images  better  at  8**  30™,  but  no  sateU 
I      lite  visible. 

3     Hn.    The  satellite  is  very  faint,  and  the  bi- 
sections are  made  with  difficultr. 
Parallel  =  33*.6. 
3     Hn.    Chron.  corr. -f  o™,9. 

Angles  of  position  more  uncertain 
than  they  otherwise  would  be,  as 
the  position  circle  does  not  mo-ve 
smoothly. 

Strong  fog  all  around  southern  hori- 
zon. 
3  I  Hn.    Comes  ver^  faint.     Object-glass 


I 


I 


Hn. 


dewed.    Discovered  by  S.  W.  BuK.?«> 
ham.     Difference  of  R.  A, 

Difference  of  Declination. 
Chron,  corr.  +  o'".9. 


OBSERVAIOTNS  MADE  WITH  THE  XXVMNCH  EQUATORIAL,  1877. 


TE.         Object  obseived. 


HVFEKION 

HypBRios 
Hyperion 
Titan  . 
Saturn's  ting 
Hyperion' 


0'  Otioois  . 
HVPEKION  .      .     . 
,  HYPBKtOH  ,      .      . 

RHlw^  (above  ring) 
Enceladus  .  . 
'  Hyperion  .  .  . 
Saturn's  ling.  . 
£Ucini  .... 

Siriiu  (Marth  liar) 
Sirim    .... 


Peocyon    .      . 
Hypcsiok  .     . 

TlTAM    .      .      . 

Satukn's  ring. 
J  G.  C.  768  .     . 


6  44  !  43936 

6  58  '  54.743 

6  31  ,  so. 274 

6  SJ  I   55.88s 

7  38  1  6Z.040 


6  13 
6  25 


36.535 

:  64- "49 


73-743 

64.250 

64.237 


65.909 
67.125 

86.540 


94-97' 
71-293 


5  5a     I  43- 107 

6  4    1  sQ.gti 


64-152 


I  Position  Circle. 


30.30  I 
.  3S5-68  I 


13.6 
26.5 

«fl.S2 


37.48 
13.40 

38.45 


Mimas  neat  followiac  etongatlon 
think,  bui  loo  faint  for  measure* 

Salellite  jusi  fainlly  visible  in  a  dark 
field, but  100  much  cloud  and  moon- 
light for  a 


Very  fainl  images.    T  = 


Hyperion  is  just  visible  in  *=! , 
and  x=3s"^(bj'  estimation).    This 
is   the   least  distance   1  have  e 
seen  this  satelliie. 

,jb  ^qbi  3[)J  ]jb.  Memoranda  made 
on  chart. 

Micrometer  wires  broken  out.  Hype- 
rion well  seen  just  in  edge  of  halo. 

Clouds ;  cbron.  corr.  +  3°".2.  Parallel 
nearly  33°.6o.  There  is  a  fainter 
object  north  following  and  distant 


very  bright  to-night. 
Parallel,  33°  .60.     Cbron.  corr.  +  i°°.t. 
On  second  of  wires  B. 
Aperture  26''.   Difference  of  Dec. 


The  image  fair,  and  the  siiy  pretty 
clear  at  lirst.  Both  the  Martb  star 
and  star  south  in  preceding  quad- 
rant seen,  and  Marlh  star  observed  ; 


stars.    The  Clatk  companion  very 

The  image  steady,  but  sky  has  become 
ihiclt.  OnlyG.Anderson'scompan- 
ion  seen.    Clouding  up  at  i^*'  50". 


Chron,  cotr. -t-2'".i. 

.  Differences  of  R.  A.  and  Dec.  Coin- 
cidence, 64'.!  54.  The  images  being 
100  unsteady  for  micrometer  meas- 
ures, I  examined  Tempel's  nebula 
rpu  iadum.    The  neb- 

ula !Ki  ra    s  following 

as  the  fol- 
loward  the 


by  me  1875,  Oct. 
imet  seeker,  and  they 
s  there  drawn.    The 


220 
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DATE. 


1877. 
Dec.  8 


II 


14 
15 


19 
20 


28 


31 


Object  observed. 


G.  C.  768— Cont'd    . 


Titan 


Hyperion  . 
Saturn's  ring 
Meropt . 


Mertfpe 


Hyperion  . 
Hyperion  . 
Saturn's  ring 
Saturn's  ring 
Mars    .     . 


Mars 


Aldebaran  (Burnham's 
companion). 

Saturn's  ring.     .     . 


Merope 


d 
o 

£  o 

a 


940 

375 

95 


80 

90 
95 
95 


105 


95 


a 


c 
o 

tNO 
13 

.13 


c« 

s  »^ 

o  ** 


h.   m. 


r. 


6    3 

6  13 

•     • 
I  43 

I  55 

7  22 
6  53 


4  32 


41.59 


45 . 830 


55.610 

61.094 
45.984 

35.324 

35.3x4 

64.152 
64.150 


61.078 


35.329 


I 

w  bo 

a 


:s 


r. 


56.67 


50.413 


34.565 

67.238 
64.154 

•     • 
93.765 

93.765 

72.432 
77.293 


67.248 


93.747 


S 


d 
o 

c 

43 

CO 


Position  Circle. 


h.  ni. 


5  58 

6  8 
6  18 


7  17 

6  47 

7  2 
6  52 


2.3 


6  23 


Ver.  I. 


Ver.  II. 


•  • 


50.40 
26.00 
28.38 


39.58 

34.75 
28.85 

28.45 


193.10 


28.10 


•     • 


u 

'Si 
I 


2A 


9  A 

3A 
3A 
3A 
3  A 

3A 

3A 
3A 
3A 
3A 
3A 


3A 


3A 


3A 


3A 


6 


0) 

t 

M 

O 


Hn. 


Hn. 


H. 
H. 


3 ;  H. 

2  ,  Hn. 

Hn. 

H. 
H. 
H. 


2 
2 

3 


3  I  H. 

I 

.  ;  H. 


H. 
H. 
H. 
Hn. 


REMARKS. 


preceding  side  of  the  nebula  is  ill- 
defined,  and  is  better  drawn  in  the 
sketch  of  1875,  Oct.  25.  than  to- 
night. Toward  the  north  the  neb- 
ula extends  further  than  it  is  drawn 
by  Tempel,  or  than  I  have  before 
seen  it.  The  star  21  Pleiad um  ap- 
pears  also  to  have  nebulosity  imme- 
diately about  it  and  extending  to 
the  south  so  as  to  join  that  about 
Merope.  That  is,  there  is  an  oval 
shape  vacant  of  nebulosity  on  the 
line*  between  Merope  and  21  Plei- 
adum.  The  edge  of  the  nebula 
passes  exactly  through  a  small  star 
(16  mag.).  This  star  is  not  laid 
down  in  Tem pel's  chart. 
The  coordinates  of  this  star  referred 
to  Merope  were  measured. 


The  following  edge  also  passes  be- 
tween the  two  stars  at  a  distance  of 
one-third  their  mutual  distance  from 
the  preceding  one.  The  coordi- 
nates of  this  point  (no  star  here)  are 
i82".3  and  I36".7. 

Differences  of  R.  A.  and  Dec.  Coin- 
cidence, 64M54.  The  nebula  ex- 
tends north  about  as  far  as  a  small 
star,  but  is  much  fainter  here.  It  is  j 
not  certain  that  this  star  is  the  limit, 
but  it  is  not  far  from  it.  The  coor- 
dinates of  this  star  are  84".9  and 

294".3. 
Differences  of  R.  A.  and  Dec.     Meas- 

ures  a  little  uncertain  on  account  of 
poor  illumination  of  wires.  Coin- 
cidence, 64M54. 


Parallel,  33°.65 ;  chron.  corr.  4-2».i. 

Aperture  26*».      Difference  of   Dec, 
Electra  on  ist  of  wire  B. 

Aperture  4*°.    Stars  more  unsteady. 
Difference  of  Dec. 

Faint . 

Very  faint.    Chron,  corr.  H-  2^.4. 


Parallel,  33°.65  ;  chron.  corr.  -h  2™.6. 

Looked  at  Mars  at  6^  o'clock  and  at 
8.  Could  see  no  black  notch  nor 
any  marking  around  the  edge  of 
planet.  Seeing  good  at  t\ ;  rather 
poor  at  8  o'clock. 

At  7i  hours  no  notch  visible  on  the 
limb  of  this  planet. 

14th  and  15th  mag.  Cloudy  after  ff^ 
30™.— Hn, 

Cloudy.  Chron.  corr.  -h  3^.25.  Ob- 
servations were  made  on  this  day 
for  position  of  instrument. 

Electra  on  ist  of  wire  B.  Annulax 
aperture  3**  in  width.  A  disk  cov- 
ering the  central  part  of  the  glass. 


\ 
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AS 

1 

i 
1 
0 

i 

A 

3A 

1 

0 
Hn 

REMARKS. 

Wire  I. 

Wire  II. 

.5 

S 

37-303+4  31-6 

;?, 

Co««-     .     .     . 

h.  ID.        S. 

14  33  34.1 

8. 

+  ig.6o 

+  19.50 

h.  m.    5.          r. 
14  45  33       36.779 

64.'o8j 

Comet  follows    north  of 
4-  Ob- 

1 
i 

1                             north,  set- 

ling  33"4- 
iSiarisD.M. +3°,3304. 

lO 

Comet  a    .     .    . 

13  41  35-3 

+  30.76 

+  30.63 

16  40  17 

60.363 

64.10 

3.837'+     38-ie 

i 
i 

3  A 

' 

Hn.'  At  i3>  43"  star  preceding 
'     and  north  of  comet,  set- 
1     ting  133°. 

]  At  Ib^  40"  sUr  south  of 
1     comet,  setting  33*.    Star 
1     is  Lalande  31707. 

Comet  a    .     .     . 

13  43  SO. 8 

4-  65.40 

+  65.97 

"3  53    9-S 

61.04 

64..1 

3-07  ,+     30, 5^ 

Ho.  Comet  follows  and  is  north 
j    ofstarD.M. +i6°,33ii. 

1      which  is  5'  north  of  it. 

>3 

Comet  a    .     .     . 

13  S3  5S-B 

¥  33-a7 

+  33-33 

14  IS  10. I 

53-83 

64.11 

11.39  i  +  >  53.31 

3A 

Hn-i  Comet  follows   north  of 
i    star  D.  M.  +  33°,  3173  ; 

"7 

Comet «... 

'3  54  5S-4 

+   89.40 

+  89.45 

14  10  37 

51.78 

6t.ii 

13.33  1  +  3    a.6« 

1 

3  A 

Hn.  Comet   follows    north   of 
1     star  Lalande  33B49.  set- 
ling  31 3*-3. 

3  Comp.  stars 

.     .     .     '  56.30 

1 

93.85 

'      "  1 

' 

.  i  Lalande  33849  follows  £ 
1     3305  3S'.3,  and  is  north 
1     of  it  6'  I3".6. 

If.  lO 

Comei>    .     .     . 

S  30     1.3 

-158.06 

—163.19 

6  40  16.4'  45  190 

73.47: 

37.3831-4  31-38 

aA 

3 

Hn 

Comet  precedes  and  is 
south  of  both  stars  D.  M. 

+55,  868,  and  869.  R.A. 
compared    with    both 
■-y.  with 
following  star  only. 

30 

Comet «    .     .     . 

B  46  37.3 

+  3>.q8 

+  3a. 8S 

9      3   33      1    57-38 

93.86 

46.48  1-6  35.1 

3A 

Hn 

Comet  south  of  star  00  1st 
M.  +46° ;  910  or  907. 

T.IO 

Comet  i     .     .     . 

17  49  44. 3 

+  <S-30 

+  4S.l( 

17   48    18.8 

44.73 

30.13 

14.61 

+3   35.3.: 

3A 

Hn 

Comet  follows    north  of 
star    D.M. -1-31".  4734; 
comet  pretty  bright,  visi- 
ble to  naked  eye.     Day- 
light interfered  with  care- 
ful notes  on  its  appear- 

It    Comeii    .     ■    . 

17  S4    ».0 

+  49.38 

+  49-3! 

18  18     5.4 

i30°.o 

_ 

Parallel  3ts°.3.    -D.M. + 
33°,  4611. 

D.  H.  -i-  M*,  46t4 

17  33  31. I 

¥  49- is 

46'.oo 

10.073 

35.937 

-5  56.9 

3  A 

Hn 

D.  M.  4614  is  compared 
with  4611  in  R.  A.,  but 
with  the  comet  in  decli- 
nation, and  it  Iheiefore 
precedes  the  comet  cao 
and  is  north  of  it  5'  56". q 
at  17"  33°'  31M. 

19 

Gomel «    .     .     . 

17  37  aS.o 

¥  3B.03 

+  38-ot 

17  17  33.1 

53.50 

64.11 

t0.6i 

+  1  45-S 

3  A 

■ 

Hn 

starD.M. +  34°.457S- 

IS 

Radini  of  Cmm  . 

I«  14  .     . 

" 

Put    liied    wire   A   on 
nucleus    and    movable 

lowing  side  of  Ci>ma, 
The  daylight  is  already 
coming  on      dtheabovc 

a  setting  made  just  be- 
fore, but  not  verified. 

>4 

COHMlf     .      .      . 

17  *l  14-4 
1?  «7  M-i 

+I93.80 

-3..,, 

3  A 

Hn. 

Star  D.M. +36°,4404 pre- 
cedes  and   is    south   of 
comet. 

Star  follows  comet. 

:^ 
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DATE. 


OBJECT. 


1877. 
Apr.  14    Comet  and  follow- 

ing  star. 

I 

15     Meteor.     .     .     . 


Sid.  Time. 


h.  m. 


s. 


12  45 


22     Comet  ^     .     .     , 
'   Diam.  of  nucleus, 


Coma 
Coma 


Coma     .      .      .      . 


23 


Comet  b  (nucleus) 


Comet  ^  .  .  . 
Comet  ^  .  .  . 
Comet  b  ,  ,  . 
Comet  and  2d  star 


May  2 


Zodiacal  light 


Comet  b     , 


Comet  and  iststar 
Comet  and  2d  star 


Comet  ^     .     .     . 


Comet  b     ,     ,     . 


D.  M.  +  70°,  1337, 
and  small  star. 


14  40 

15  o 


16  16  46.7 


9  30 


17  28  59.7 


17  33  50 


15  40  59-5 


15  52  13.2 


Comet  and  2d  star 


23052  and  2d  star     .     .     .     . 


Aa 


Wire  I.  Wire  II. 


s. 


s. 


+  63.40 -f  63.20 
+  43.90'+  43.76 
-h  34-68  -t-  34.64 


+  40.70 
+  7.10 
+   17.82 


+415.5 


+416.6 


+   13.40+   13.70 


•      . 


Sid.  Time. 


S 
o 


h,  m.    s. 
17  36  53 


c 

IS 
'o 
c 

'o 
O 


r.  r. 

91.60  i  64.11 


•  • 


16  32  18.7 


64.4S9 


64.113 


52.596 


64.113 


17  44  47 


41.479 
56.523 


64.113 
64.113 


16  II  23.3   43.608   64.114 


•  •  • 


34.161    93.854 


Ad 


r. 


r  r> 


27.49    +4  33.5 


0.405 
0.598 


5.48 
5.52 


4.03 
5.95 


0.376 


3.74 


11.5171  +  1  54.6 


22.63.) 
7.590 


20.506 


59.693 


+3  45.2 
+  1  15.5 


+3  24.5 


+9  53.8 


2  A 


2  A 


2  A 


2  A 


Hn.,  Star  south  of  comet. 


Hn.  From  an  altitude  of  30* ± 
vertically  downward  in  ' 
the  northeast,  ist  magni- 
tude, green  ;  motion  tol- 
erably slow.  Its  path  can- 
not be  better  described 
as  the  observer  was  oc- 
cupied with  other  things. 


I  Hn.  From  single  observation. 
>  Hn.  From  double  observations. 


Hn. 


Hn, 


Hn, 


Hn. 


Hn. 


Preceding  radius. 
Following  radius.     Both 
measures  in  parallel. 


Just  visible  to  the  naked 
eye. 

Twilight  begins  to  be  vis- 
ible.   Moon  just  setting. 


Needs  no  correction  for 
thickness  of  wire. 

Better  measures  than 
those  of  April  22. 

W2  698-699. 

W»  710-711. 

W»  715. 

Comet  north  of  star. 


The  zodiacal  light  was 
quite  strong  though  dif- 
fuse, and  in  it  I  noticed 
a  much  brighter  streak, 
perhaps  1°  broad.  Pro- 
fessor Hall  and  myself 
at  ^  45™  also  saw  a 
second  and  somewhat 
fainter  streak  and  not  so 
bro.id  ;  at  lo*^  it  has  been 
hidden  by  horizontal 
clouds. — HOLDEN. 

D.  M.  +62*,  2208. 


I 


Comet  north  of  star. 
Comet  north  of  star. 


Comet  passed  north  of  2d  \ 
star,  which  is  20^.437  =  I 

+  3'  23".3i. 
north  of  ist  star. 


Hn.  D.M. +  70**;  1337. 


This  star  follows  D.  M.  +  ' 
70°;  1337  6"»  49".5. 

Comet    follows  north   of 
star. 


2  3050  follows  south  of  2d 

star. 
Comet  13'  i8".3  north  of 

2  3052. 
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1 

Aa 

C 

m 

■ 

1 
DATE.          OBJECT. 

Sid.  Time. 

Sid.  Time. 

E 

AcJ 

u 

^     1    . 

k4 

> 

REMARKS. 

2         y     1 

1 

Wire  I.   Wire  II. 

0 

1 

^t0 

1 

1 

1 

2      1 

0 

s. 

0 

1877.  ! 

h.  m.      s. 

S.      1          s. 

h.  m.    s.          s. 

1 

^-       1 

»      If 

May  9    Comet  3     .     .     .  ' 

17  41  26.8 

—274.67     .     . 

17  25  12.2   55.9871  93-854] 

37.867 

-  6  16.8 

.      ■           t 

Hn.'  Cometprecedes  mean  of  2 

1 

( 

1 
1 

1 

starsand  is  south  of  them. 

1 
i  Comet  and  O,  Arg. 

.     •     •     • 

1 
■     .          •     * 

17    2  35.2 

1 

8.41    93.85 

85.44 

+  14   10. 0 

•       •            « 

•     ■ 

Comet  north  of  star. 

'     N.  937. 

1 

10    Comet  ^     •     .     . 

13  16  42.8' 

4-  95-96+  96.16 

13  40    0.0,  71.14 

64.11 

7.03 

-   »     9.9 

.       •            . 

Hn.  All  these  observations 

1 

1 

through  clouds.     The 

1 

comet  is  tolerably  bright, 

1 

1     condensation  toward  the 

1 

1 

1 

'     center,  but  no  nucleus. 

1 

1 

i  Comet  south  of  star. 

12  1  Comet  c     ,     ,     , 

12  35  41.0 

-     1.73       .     . 

1 

•            • 

■      • 

•          • 

•      •           ■ 

Hn.  D.  M.  +  79%88. 

12  40    1.8 

—  16.29—  32.63 

1 

1         // 

2  small  stars. 

15  36  20.2 

— 208.79I       •     • 

15  57  10.2 

84.607  93.867 

9.260 

—  I  32.1 

1 

0.  Arg.  N.  3326. 

15  36  20.2 

+  390-56       .     . 

•           •           • 

.           *      ■          .           . 

•            • 

•          « 

*       *      1      * 

.  .  j  Comet  precedes  and  is  1 

\ 

1 

1 

'                   south  of  star. 

14  1  Comet  r     .     .     . 

14  59  20.3 

+  22.86'       .     . 

14  36  55.2   31-203 

93.867 

62.66 

—  10  23.4 

2  A     .     Hn.  D.  M.  +80**,  147;  comet 

1 

1 

'     precedes  and  is  south  of 

1 
1 

'            star. 

15 

Comet  f     .     .     . 

13  22  .     . 

•     •          ■     ■ 

■            • 

•      * 

■          • 

Comet  precedes  star  55"  ± 

1 

1 

,1        ,0.  Arg,  N.  7479  ;  parallel, 

i                   209°.3. 

17  ,  Comet  f     .     .     . 

13  39  27.0 

+  140.07  +140.83 
+  122.27+123.23 

12  42  44.7   69.712 

93.870 

24.158 

-  4     0.3 

2  A          Hn.  D.  M.  +  49,  1607. 

;          Comet  south  of  star. 

+  13-77+  t3.70 

1 

1 

1      .     .     D.  M.  +  49.  1608. 

1 

. 

1 

1              1 

1  Comet  and  this  star  had  the 

p 

1 

1                   *^ 

1                   same  A.R.ati2'>44™ii».5. 

'           18     Comet  r     .     .     . 

13    2  41.3 

-195.93-196.17 

12  41  16.4    58.93 

94.43 

35.50 

-   5  53.2 

...  1  0.  Arg.  N.  7878 ;   comet 

1 

1 

south  of  star. 

22  1  Comet  ^     .     •     . 

14  12  40.9 

-  24.15        .     . 

14  24  59.2    16.147'  93.87 

77.721 

—  12  53'.2 

a  compared  with  D.  M.  + 

1 

1 

1 

71.  439". 

1 

tJwith  D.  M.  +  71%  442; 

1 

1      ,            comet  south  of  star. 

23    Comet  ^     .     .     . 

13  32  3'. I 

+324.24       .     . 

13    6    9.71  75.896   93.852 

17.956  . 

+  2  58.6 

2  A     .     Hn.  Gr.  1400 ;  comet  north  of 

13  37  22.6 

-117.53 -115.77 

1 

\     star. 

1 

1 

1 

,      1          0.  Arg.  N.  8685,  T  =  65'.o. 

24  i  Comet  ^     .     .     . 

13  26  57.9 

+  18.01  +  18.02 

13  45  44.1:  90.21 

64.02 

23.19 

-  4  20.5 

2  A     ,     Hn.  Comet  south  of  star.    D. 
I         !     M.  +  68%53i. 

29    Comet  c     ,     ,     , 

14    7  12.8 

—  18.08  —  18.08 

—  20.04—  20.04 

• 

13  58  13-4   66.493 

64.22 

2.273 

+      22.61 

2  A     .  '  Hn.  Comet  north  of  star.  D.M. 
1        1     +  36°,  1782;   D.  M.  36, 

1783. 

1 

31     Comet  ^     •     •     . 

13  59  39-5 

+  42-38+  42.39 

13  47  51.8'  76.706 

93.86 

23.154 

+  3  50.3 

1 
2  A     .  j  Hn.'  Comet  north  of  star. 

Comet  c  compared  with  a 

1 

1               '    9th  magnitude  star  which 

1 
1 

1             agrees  in  place  (nearly) 

1 

j     with  D.  M.  +  34%   1816. 

1 
1 

;        1 

1             It  is  preceded  i'.28  by  a 

1 

1 

1 

double  star,  mag.  12-12, 

1 

1 

distance  o".87  ;  p  =  100" 

' 

±, estimated.    This 

1 

double  is  2'  ±  south  of 

1 

1 

•  the  comparison  star.  The 

I 

t 

doubt  as  to  its  being  D. 

1 

' 

M.  4-  34*1  1816,  is  caused 

by  the  failure  to  find  D. 

1         1     M.  +  34"*,  1812,  which  is 

1 

1 

1 

missing,  unless  it  is  com- 

I 

posed  of  a  wide  pair  of 

1 

1 

10th  magnitude  stars. 

1  • 

1 
June  I     Comet  ^    •     •     . 

13  34    3.6 

-  29.44 

-  29.39 

1 
13  46  52.9    32.368    64.23 

31.862 

-  5  17.0 

1 

2  A     ,     Hn.  Comet  south  of  star  W^ 

i                1 

1 

i             8'«,  435. 

18    Saturn     ,     .     . 

•     •     •     • 

•          • 

•     • 

• 

•      • 

.     . 

.    .  ,  ,      .  .     At  the  house,  nth  street. 

I  simply  record  having 

seen  (entirely  independ- 

1 

'       1             enliy  of  Professor  li  all's 

observations)  the  dimi- 

1 

1 

nution  of  the  brightness 

p 

!         1 

of  the  ring  near  the  ball 

1 

,                   with  a  3^-inch  equatorial, 

1 

1                   magnifying   power    175. 

■ 

I  did  not  know  that  any 

1 

<                   such  thing  might  be  ex- 

i 

pected  ;  and  it  must  have 

been  quite  p                  -  I 

1 

1 

was  merely' 

TURN  (wi»> 

1 

1 

power  aF 
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Aa 

4) 

u 

c 

0 

• 

DATE, 

OBJECT. 

Sid.  Time. 

Sid.  time. 

s 

2 
0 

2 

c 
*o 

Arf 

0) 

E 

t 

5 

REMARKS. 

Wire  I. 

Wire  II. 

h.  m.     s. 

• 

S 

U 

U 

0 

1877. 

8. 

s. 

h.  m. 

s. 

r. 

/ 

n 

June  19 

Jupiter  sat.  i 

• 

14  30  33.9 

ft              • 

•     • 

■ 

•     • 

.     • 

•      ■ 

•     . 

•        • 

•    . 

• 

Hn. 

The  star  reported  by  Mr. 
Todd  as  likely  to  be  oc- 
culted by  Jupiter  pre- 
cedes Jupiter  by  about 
9",  and  is  2o"-3o"  south 
of  it  at  8^  46™.  A  sur 
nth  mag.  31*  precedes 
Jupiter  will  be  occolted 
June  20. 

• 

23 

Comet  b     ,     ,     . 

16  17    5.1 

+  197.20 
+  203.58 

.     . 

15  52 

51.9 

67.148 

64.217 

2.931 

+ 

29.16 

3  A 

• 

Hn. 

Comet  north  of  star  D.  M. 
+  42%  2023  K. 

+    75.16 

•     * 

15  52 

51.9 

74.375 

66.722 

7.653 

I    16.1 

_ 

Comet  south  of  star  D.  M. 
+  42',  2029. 

28 

Comet  ^     .'    .     . 

15  33    2.8 

+    95.97 

.     . 

15  50 

5.9 

53.522 

93.64 

40.318    — 

6  41. 1 

3  A 

. 

Hn. 

Comet  sonth  of  star  W', 

686. 

29 

Comet  ^     .     .     . 

15  19  36.6 

-    25.04-    24.9^ 

9            m 

.     . 

57.58 

93.84 

36.26 

— 

6    0.7 

3  A  3. 1 

Hn. 

Comet  south  of  sur  W', 

762-763. 

Right  ascension  observa-  ; 

tions  satisfactory,  though 

taken  through  clouds. 

Time  lost  by  chrono- 

« 

• 

• 

graph  pen  failing.  No 
declination  observations 
before  15**  2S"*  30^  (chro- 
nograph pen  failed  then) 
and  none  after  9^^  7*°  mean 
time.  Too  hazy  to  make 
a  new  set  in  declination. 
At  any  rate,  the  haze  had 
so  increased  that  the  ob- 
servations of  A<)were 
very  poor. 

Mesm  Time. 

« 

Mean  Time. 

• 

h.     m. 

h. 

m. 

Aug.  IT 

Japetus    .     .     . 

13    23.8 

+  31.340 

+31.323 

13 

41 

68.303 

70.482 

+2.179  + 

21.68 

3A 

3 

H. 

Japetus  north,  following 
Saturn.   /  (est.)  90'. 

15 

Titan 

13     19.3 

+  13.203 

+  13.218 

13 

38 

67.093 

68.701 

-1.608- 

16.00 

3A 

3 

H. 

Titan    south,    following 

Saturn.     Cloudy.    / 

* 

(6Sl.)  95'. 

Japetus    .     .     . 

13     19.0 

+  36.297 +36.  304I 

13 

47 

66  990 

71.753 

+4.763  + 

47.38 

3A 

3 

H. 

Japetus  north,  following 

Saturn.    Images  un-  ' 

steady,    p  (est.)  85*.          1 

16 

Titan  .... 

12      3.3 

+  11. 841  +11.827 

12 

31 

75.107 

76.817 

—  1.710  — 

17.01 

3A 

2 

H. 

Titan    south,    following 

Saturn.    /  (est.)  95*. 

Japetus    .     .     . 

12     14 

+  36.980+36.925 

12 

43 

75.495 

70.T97 

+  5.298 

+ 

52.71 

3A 

2 

H. 

Japetus  north,  following 

Saturn.    /  (est.)  85*. 

17 

Titan  .... 

12     10.5 

+    8.756 

+  8.723 

12 

34 

68.437 

69.912 

-1.475- 

14.67 

3A 

2 

H. 

Titan  south,  following 
Saturn.    /  (est.)  95". 

Japetus    .     .     . 

12     14.9 

+  37.410+37.36^ 

12 

44 

68.608 

62.748 

—5.860  — 

58.29 

3A 

2 

H. 

Japetus  north,  following 

Saturn,   p  (est.)  85'. 

18 

Titan  .... 

13     13-6 

+    4.210'+    4.IQ0I 

• 

• 

•          • 

•           • 

■           • 

•           • 

3A 

3 

H. 

No  declination  observed 

•^             •^ 

p  (est.)   lOO*".     Saw  the 

openings  of  the  ring  on 

k 

1 

each'  side  the  ball. 

Japetus    .     .     . 

13     »5 

+  37.592+37.591 

13 

30 

72.340 

65.959 

+6.381  + 

63.48 

3A 

3 

H. 

Japetus  north,  following 

*     • 

• 

1    ' 

1 

• 

Saturn,    p  (est.)  85*. 

27 

Japetus    ,     .     . 

12     33.9 

+  28.736 

+28.699 

12 

51 

60.856 

57.321 

+3.535,+ 

35.17 

3A 

3 

H. 

Japetus  north,  following 
Saturn,    p  (est.)  85*. 

Sept.  22 

Japetus    .     .     . 

II       o.i 

-35.105-35.099 

—  10. 113  —10.127 

• 

■ 

.     . 

•           ■ 

1 

•     •     r 

.     . 

3A 

2 

H. 

p  (est.)  270°. 

Titan  .... 

11       I 

• 

■ 

.     . 

•          • 

1 

■      . 

3A 

2 

H. 

/  (est.)  270'. 

23 

Japetus    .     .     . 

10      7.6 

—  36.093—36.100 

10 

28 

66.501 

70.202 

-3.701- 

t 

36.82 

3A 

3 

H. 

Japetus  south,  preceding 
Saturn,   p  (est.)  270". 

Titan  .... 

10      8 

-12.242  —12.250 

10 

37 

67.170 

68.467 

+  1.297  + 

12.90 

3A 

3 

H. 

Titan    north,    preceding 

Saturn.    /  (est.)  270". 

25 

Japetus    .     .     . 

10    34.7 

-37.509 

-37.535 

10 

53 

65.936 

70.621 

—4.685 

— 

46.61 

3A 

3 

H. 

Japetus  south,  preceding 
Saturn.    /  (est.)  270*. 

Titan  .... 

10    35 

—  10.589:  — 10.596 

II 

I 

66.476 

68.382 

1  +1.906 

+ 

18.96 

3A 

3 

H. 

Titan    north,    preceding 

1 
1 

1 

Saturn.   /  (est.)  275*. 
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ATE. 

OBIECT. 

&a 

tf  can  Time. 

1 

^1 

id 

-5-131- 

50.95 

1 

_ 

j  Observer. 

> 
SO 

Wire  I. 

Wirell. 

Micrc 
1  Micrc 

1  1 

1 

"77. 

PL  16 

jAPEttJS     .      .      . 

b.    m. 
10    34.4 

-37.843 

-37*866 

h.    m. 
10    41 

r.     1      r. 
68.3*6'  73-34<) 

H.   Japetus  south,  preceding 

Titan  .... 

to    H 

-  6.90s 

-  6.908 

10     51 

66.39a   68.053 

+I.77I  + 

17.63 

3  A  ,  3  1  H.  I  TiTAS 

"9 

JAPTTV     .      .      . 

8    ss-a 

-37.399 

-37-41! 

9     31 

60.931   C7.104 

-6.173- 

61.4c 

'*i"i"--'sZ 

TrTAH  .... 

8    S4 

+  7-4SS 

+  7-44' 

9    31 

61.076   61.116 

+0.040+ 

0,4t 

i      1         1     Cloudy  at  times. 
3A.  a  1  n.  IT 

X    I 

Japbtui   .    ,    . 

9    aJS 

-3S-9S3 

-35-985 

9    4S 

66.0a;   73-70J 

-6.679- 

66.45 

ja'  3I  H. 

TlTAM  .... 

9    35 

■I-13-OS6 

+  l3-04( 

9     SS 

66.055   67.40< 

-1.34s- 

■3.38 

Ja!  3  1  11.    T 

6 

Japstus    .     .     . 

B    47-8 

-38.399 

-38.391 

9      S 

6a.945|  7C.064 

-7.I3I- 

70.84 

3aU  j  Ei.|j. 

9 

jAP«n«   .    .     . 

8     I4.a 

-ai.saa 

-31.536 

8    39 

60.I44|  73.98. 

-6.837- 

68.02 

3  A     !  '  H.'J, 

Titan  .... 

8     14 

-13.144 

-ia.i6i 

8    36 

66.073   67.34< 

+  1.368  + 

ia.6i 

3  A     a  1  H.I  T 

31 

JAPBTDS    .     .     . 

6    34.a 

4-33.710 

+33 -675 

6     53 

58.407   61.738 

+  3-331  + 

! 

33-04 

1 

11. 1  J. 

Saturn,     fi  (est.)   93". 
Images  of  Saturn  un- 

H.ijAPETi^s  north,  following 

1    Saturn,    /(est.) 93'. 
H.   /(est.)  93°- 

T.  6 

Japztci    .     .     . 

6   S9-a 

+  35-883 

+35-896 

7     18 

61.748;  66.376 

+4.6aB  + 

46.04 

3  A'  a 

7 

jAnmi   .    .    . 

6    36.6 

■1-35.430 

+35. 39^ 

7    46 

59-533 

65-393 

+  5. 870  + 

58.40 

3A    a 

i> 

■3 

Japbtus   .    .    . 
JAPcnn   .    .    . 

7     0.6 
6    33.1 

■I-39.96S 
■^38.393 

+39.99! 

+38.37: 

7     12 

6    43 

70,956 
60. 866 

77-579 
67.515 

+6.6a3'+ 

i 
1 

+6.649+ 

6s.  89 
66.15 

3  A    a 

3  a;  3 

Saturn. /(esi.j93°.  Im- 
ages very  mucb  blurred 
and  unsteady. 

16 

Titan  .... 

6    31.5 

+  7.SO4 

+  7.478 

t>     55 

63.496 

63.6i( 

+0.114  + 

1.13 

3  A    3  '  H,  1  Titan"  n'otih.    followiog 

jAPtms   .    .    . 

6    33 

-§■33.473 

+33.44? 

6     59 

SS-B74,  6a.43(' 

+6.561'  + 

65.2! 

j             1    Saturn,    f    (esi.)    90'. 

»7 

Titan  .... 

6   aa.o 

-(-10.653 

+  10-661 

6    40 

65.993   66.6a6 

-0.634- 

6.3. 

1               '    Cloudy. 
SA    3  1  H.' Titan    south,   following 

1      1        1     Saturn.   /  (est.)  96°. 
3  A  1  3      H.  '  Japetus  north,  following 

1             1     Saturn.   /(esi.)90°. 
3A'3      H. 'Titan    south,    following 

'             1     Saturn.    *  (esi.)  95°. 
3  A     3  ,  H.    Japetus  north,  following 

,      -        '     S.«UKN.    *  (est,)  86°. 
3A,3.H.    Titan    south,    following 

'9 

jAPKTDi    .     .     . 
Titan  .... 
jAPm»   .    .    . 

6     33.3 
6    SS.I 
t    SB.3 

-l-ao.iSi 
l-ia.3oo 
+15.363 

+30.306 
+  13.167 
+  15-343 

6  50 

7  14 
7    34 

59.569'  65.996 
66.017I  67.848 
59.668;  65.79s 

+6.437.+ 
-1.83.'- 
+6.137  + 

63.94 
18.31 

60.9s 

•0 

TiTAlf.      .      .      . 

6    33.4 

+10.404 

+  10-373 

6    39 

61.564'  63.599 

-3.035- 

30.24 

•~1 

J*™™     .      .      . 

JAPBTVI     .      .      . 

6  33.4 

7  1B.6 

+13.893 
-87.733 

+  13. 87c 

-37-753 

6  47 

7  38 

5S.6a8<  61.438 
64.454.  65.766 

+  5.810'  + 
-1.313- 

57.80 
13.05 

3  A  '  a  1  H.    jAfETiiS  north,  following 
1      1         1      Satukn.    Images  much 
1      '        !      blurred  at  times. 

3  A     3     H.    jACETis  south,  preceding 
1        ■     S.\TURN.    ^  (est.)  370°. 

3  A  1  3  '  H.    Titan     south,    following 
1      '        1     Saturn,    /i  (est.)  98°, 

TtTAM.      .      .      , 

7    «9-a 

+  6.614 

+  6.603 

7    47 

65.533   67,375 

-1.843- 

18.33 

« 

jAtSTUS    .      .      . 

6    39-8 

-30.409 

-30.431 

6    57 

65.704I  67.903 

-a.i99- 

SI.8S 

3A  3; "■i-i™;^^ 

" 

jAvnin  .    .    . 
TtTAM.     .     .     . 

S    53.S 
9    H 

-31.440 
-  6.ISI 

-31.416 
-  6.164 

6     iS 
6    31 

65.873'  68.515 
65-35'    65-49^ 

1 

-2.643- 
-0.143- 

36.  aq 
1.4! 

3  A,  a  '  H.' JAPETts?ff> 

1                  Saturn.    ^  (est.)  270'. 
3  A     3     n.    Titan    south,   precediog 

1      1       '     Saturn,   fi  (est.)  270  . 

;       1        1      Poor  images,  and  Hv- 

■a 

jAvnoi   .    .    . 

6     13.9 

-33.07a 

-33-o6t 

6    31 

66.390;  69.90i 

-3.S'9- 

35.01 

3  A  '  3  ;  H.    J.1.PKTUS  south,  pr^eding 

1       1              Saturn.    /  (esi.)  370  . 
3  A      3      H-    Than    north,    preceding 

TtTAM.      .      .      . 

A    13.6 

-11.178 

-ii.isa 

6    38 

65.0,3 

66.a57 

+  1.344  + 

12.37 

»3 

TVTAM.      .      .      . 

jAvmM  .    ,    . 

A      I.S 
A      1.7 

A    18. 6 

-33. 531 
-11.067 

-33.841 

-33-S3( 
-II-04S 

-33.843 

6      £3 

6    31 
6    36 

66.974 

65.065 

67.405 

70.893 
66.735 

71-735 

-3.919- 
+  1.660  + 

-4.320- 

38-9! 

16.51 

42-97 

3A 
3A 

3  A 

3 

11.    Japktus  south,  preceding 

Saturn.    />  (est.)  270'. 

H.  .TiTAS    north,    preceding 

Saturn.    /  (est.)  278*. 

1       Image  of  SATURN  mucb 

blurred.     Thin    clouds 

'      in  the  sky. 

H.    J APETUK  south,  preceding 

1     Saturn,   /(est.)  368'. 

- 

TICAH.      .      .      . 

6    19.1 

-  9.OSO 

-  9.0S1 

6    44 

65.314 

67.140 

+  1.B36  + 

i 

iS.ifi 

3  A 

3 

[_ 

11     Titan    north,    preccdi^t 

l 
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DATE. 


1877. 
Dec.  15 


19 


20 


OBJECT. 


Japetus  . 

TiTAV  .  . 

Japetus  . 

Titan  .  . 

Japetus  . 

Titan  .  . 


Mean  Time. 


h.  m. 

6  13. 1 

6  13.5 

6  19.5 

6  20.2 

6  20.8 

6  21.4 


Aa 


Wire  I. 


s. 
-33.967 

-  5.624 

-32.253 
-no. 237 


Wire  II. 


s. 
-33.939 

—  5.616 

—  32.296 
-hio.257 


Mean  Time. 


-27.733-27.744 


-1-11.691 


+  11.694 


h.  m. 

6  29 

6  38 

6  36 

6  45 

6  48 

7  6 


o 

E 
o 


r. 
62.971 

59.940 

65.768 

65.360 

54.646 

59- no 


s 

o 


r. 

67 . 584 

62.638 

71.532 
66.109 

59.714 
60.495 


Ad 


r. 
-4.613 


ft 


-  45.89I  3  A 

i-2.698  4-  26.84!  3  A 

-5.764-  57.34    3  A 

-0.749-  7.451  3  A 

—5.068  —  50.42   3  A 

—  1.325  —  13.18   3  A 


• 

u 

«> 

• 

t 

SP 

6 

.0 
0 

3 

H. 

3 

H. 

3 

H. 

3 

H. 

3.2 

H. 

3 

H. 

REMARKS. 


Japetus  south,  preceding 

Saturn.   ^  (est.)  268*. 
Titan    north,    preceding 

Saturn,   /(est.) 280°. 
Japetus  south,  preceding 

Saturn.   /  (est.)  265". 
Titan    souu,    following 

Saturn.   /  (est.)  95*. 
Japetus  south,  preceding 

Saturn,   p  (est.)  265" 
/  (est.)  95". 


DATE. 


1877. 
Aug.   17 
18 

19 
20 

20 

20 

20 

20 

21 

21 

21 

ai 

21 

21 

21 
21 
26 
26 
26 

27 

27 
28 

30 

Sept.     I 

2 

3 

3 

4 

4 

14 

14 
x6 

21 

22 

23 
24 
25 
26 

I 

5 

5 
6 

15 


Oct. 


Washington 
Mean  Time. 


h,  m. 

16  6 

II  30 

II  25 

13  15 


12 


z 


13  x6 

•  • 

15  19 

15  38 
.  • 

16  14 
10  29 

14  35 

15  33 

10  21 

13  19 

12  41 

10  18 

12  15 

11  26 
10  9 

13  15 

12  30 

13  5 

9  57 

10  32 

11  17 
"  7 

9  35 

II  39 

10  58 

9  35 

9  21 

11  29 
10  28 
10  41 
10  9 

8  40 


RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  MARS. 


PHOBOS. 


Position 
Angle. 


73.0 
248.8 
226.8 

67.1 


72.4 

•  . 

46.5 

•  • 
260.9 

255.9 

244.9 

252.5 

72.1 

53.6 
240.4 

74.1 
66.5 

72.4 

250.0 
246.4 
250.0 

83.5 
77.8 
68.9 
77.0 

66.7 

260.5 

64.8 

71.9 
263.4 
256.0 
262.4 
246.8 

257.7 
89.6 

83.3 
75.0 

70.3 


O  M 


2 
2 
2 


4 

. 

3 

■ 

2 
2" 

• 
2 

3 

2 

2 
2 


3 
3 
3 


3 

. 
I 
• 
3 
3 

3 

2 

2 
2 
2 

4 
4 

2 

2 
2 
2 
2 

3 

3 

3 

3 

3 
I 

2 

3 
3 
4 

2 

2 
2 
2 
2 

3 


Washingtoit 
Mean  Time. 


h.  m. 

16  21 

II  36 

11  29 
13  26 

13  56 

14  22 
16  19 
16  35 

12  10 
12  27 

12  50 

13  9 

15  9 
15  28 

15  46 

16  23 
10  42 

14  42 

15  37 
10  29 

13  26 

12  49 

10  .26 

12  21 

11  36 
10  19 

13  22 

12  36 

13  II 
10  2 

10  38 

11  26 
II  12 

9  43 

II  44 

II  7 


9 
9 


42 
35 


II  35 

10  36 

10  47 

10  17 

8  47 


Distance. 


If 


30.81 

34.^5 
24.07 

31.94 
27.01 
19.16 
30.30 
33.38 
32.84 

31.31 
28.06 

21.85 

27.33 
32.42 

33.91 
33.39 
35.15 
31.67 

22.25 
29.78 
33.06 
32.58 
33.48 

35.18 

33.57 
34.40 

29.87 
32.56 

31.97 
32.10 

29.10 
32.61 
25.88 
30.46 
30.85 
31.98 
30.80 
29.49 

29.51 

24.93 
26.23 

27.97 
24.63 


o  w 

is 


2 
2 
I 

2 
2 
2 

4 
4 

2 
2 
2 
2 
2 

a 
a 
a 
a 
a 
I 
I 

3 
4 
3 

a 

4 

a 

3 

a 

a 
I 

a 

4 

a 
a 
a 

4 

4 
I 

a 
a 
a 

3 
4 


'Z 


3 
3 
3 
3 
3 
3 
a 
a 

3 
3 
3 
3 
3 
3 
3 

3 

a 

a 
a 
a 

4 

4 

a 

a 
a 
a 
a 
a 

3 

3 

3 

3 
I 

a 

3 
3 
4 

a 

a 
a 
a 
a 

3 


.0 

o 


H. 
H. 
H. 

H. 
H. 
H. 
H. 
H. 
H. 
H. 
H, 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 

H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 

H. 
H. 
H. 
H. 
H. 


REMARKS. 


These  distances  measured  along  the  line 
of  apsides,  and  are  too  small. 


Aug.  II 
16 


DEIMOS. 


14    40 
13      7 


59.6 
71.9 


a 
a 


3 
3 


14    45 
13    la 


70.57 
80.83 


I 
a 


3 
3 


H, 
H. 
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RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  MARS— Continued. 


lATE. 


i«77. 

Bg-  17 
18 

18 

18 
18 

19 
19 

90 
90 
91 
91 
91 
91 
96 
96 
96 

a7 

98 

98 

30 
pt.   I 

I 
I 

9 
9 

3 

4 

9 

9 

9 

M 

«5 

.  16 

16 

91 
93 

«3 

14 
«5 

«5 

96 

30 

L  I 
I 
9 
5 

9 
10 

1$ 
31 


Washington 
Mean  Time. 


h.  n. 

16  9 

10  37 

10  56 

11  48 

14  33 

11  4-1 

15  44 

10  99 

"  57 

10  32 

12  34 

14  9 

15  56 
19  53 

14  15 

15  4a 
10  37 
10  38 
19  94 
10  34 

10  44 
19  30 

13  4a 

11  45 
13  18 
10  44 
10  45 

9  53 

"  55 

19  51 

10  44 

10  5 

10  15 
19  43 

11  19 

8  59 

13  a3 

II  16 

9  18 

19  99 

II  3 

8  46 


t 


10  94 

11  49 
48 
45 

7  as 

8  97 

9  90 

7  51 


Position 
Angle. 


85.5 
951.7 

a44.5 
246.5 

932.1 

283.3 

a55-4 
61.0 
52.1 
91. 1 

78.7 
71.8 
64.5 
82.8 

77.3 
70.5 

233.1 

260.8 

a53.5 
70.8 

238.9 

225.5 

209.8 
261.8 

a55.7 
36.5 

75.0 

84.5 

76.3 

71.8 

86.5 

219.6 

a57.6 

a47.7 
258.0 

77.4 

57. a 

100. 1 

244.7 
220.9 

264.5 
a53-4 

977.1 
968.7 
55.7 
958.7 
940.0 

73.45 
967.08 

68.55 


O    M 

Z  6 


2 

3 
I 


3 
3 

3 

2 

3 

2 

2 

3 
3 
3 

2 
3 

2 

2 

4 
4 
3 

2 
2 
I 

2 

3 

3 

3 

3 
3 

3 

3 

3 

3 

3 

3 

3 
3 
3 
4 
3 

3 
3 

3 

3 
3 
3 
3 
I 

3 

3 


DEIMOS-Continued. 


Washington 
Mean  Time. 


h.  m. 

16  23 

10  19 

It  4 

IX  56 

14  40 

11  51 

15  52 
10  34 

13  8 

to  46 

12  40 

14  13 
16  5 

t3  3 

14  24 

15  49 
10  47 
10  45 

12  33 
10  43 

10  57 

13  36 


II 

13 
10 

10 

10 

12 

13 
10 

10 

10 

13 

II 

9 

13 

II 
9 

13 

II 

8 

10 
II 

8 


9 
8 


54 
26 

50 

57 

3 

4 
o 

50 
II 
23 
50 
27 
7 
32 
25 
25 

34 
8 

55 

27 
51 
55 
54 
32 

• 

30 
6 


Distance. 


It 


63.24 
82.98 
81.62 
81.76 
61.04 

45.94 

8:. 35 
76.05 

59.91 
62.29 

77.94 
82.45 
79-55 
74.25 
82.27 

84.32 
61.28 
78.70 
86.19 
85.07 

71.21 
52.70 

.  . 
79.20 
86.05 

41.34 
85.16 

74.53 
84.03 

84.31 
71.04 
43.28 
82.71 
78.84 
80.04 

78.57 
56.54 
51.64 
69.65 
39.28 

71.83 
74.05 

53.51 
65.45 
57.89 
71.36 

54.36 
.  . 
57.30 
52.22 


O    M 

•g  3 
zs 


2 

4 
I 
2 
2 
2 

3 
I 

2 

2 
2 

4 

2 

3 

3 

2 

3 
3 
4 
4 

4 

2 

• 

3 
\ 

2 
4 
4 
4 

4 

2 

I 
4 
4 
4 
4 
4 
4 
4 

3 
I 

4 

I 

3 
I 

4 
I 

• 

2 

2 


3 
3 

3 

2 

3 

2 

2 

3 
3 

3 

2 

2 
2 
2 
4 
4 
3 


> 

o 


H. 

N. 

Ha. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H. 

H, 

H. 

H. 


2 

H. 

2 

H. 

• 

H. 

2 

H. 

3 

H. 

2 

H. 

2 

H. 

2 

H. 

2 

H. 

3 

H. 

3 

H. 

2 

H. 

2 

H. 

3 

H. 

2 

H, 

3 

H. 

3 

H. 

3 

H. 

4 

H. 

3 

H. 

2 

H. 

2 

H. 

3 

H. 

2 

H. 

2 

H. 

2 

H. 

2 

H. 

• 

3 

H. 

2 

H. 

REMARKS. 


1877. 
Sept.  23 


h.    m. 

8     34 
8    46 


If 


Ad 


75.71     , 
16.82    ! 


y H OLDEN. 


RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  SATURN. 


MIMAS. 


1-  " 

It    39-6 

94.7 

• 

3 

II    40.6 

26.74 

I 

3 

H. 

Axis  of  ring. 

17 

13     a*K 

94-9 

• 

9 

13      3.1 

33.91 

3 

2 

H. 

Axis  of  ring,  not  Mimas. 

•    as 

9     4.t 

9a.6 

3 

9      8.7 

26.53 

2 

3 

H. 

15 

II    11.7 

95*68 

3 

•         • 

.       . 

• 

• 

Hn. 

16 

10    30.O 

9S.S 

I 

•         • 

•       . 

. 

• 

Hn. 

Very  faint. 

\l 

6    47.8 
6    96.4 

go.o 

3 

6    54.0 

26.19 

3 

3 

H. 

9S.3 

3 

t         • 

•       • 

• 

• 

H. 

\ 

\ 
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RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  SATURN— Continued. 


DATE. 


1877. 
Aug.    II 

Dec.      7 


Washington 
Mean  Time. 


h.      m. 
II     59-6 

6     18. 1 


Position 
Angle. 


95.6 
97.1 


281.32 
81.93 

99-47 

83.83 

244.30 
297.41 

79.11 
89.51 

110.73 
248.30 

307.27 

110.20 
253-25 


o  «J 


4 
4 
4 
4 

4 
4 
4 
4 

4 
4 
4 

4 
4 


ENCELADUS. 


3 
3 


Washington         Distance 
Mean  Time.    ,      »J»«ance. 


h.      m. 
12      6.6 

6    24.6 


2 

13 

58.6 

3 

II 

54.1 

3 

12 

43.0 

3 

13 

9.8 

2 

8 

26.2 

2 

9 

I.I 

'       3 

8 

18. 1 

3 

8 

8.2 

2 

7 

52.0 

2 

7 

I.O 

2 

7 

38.2 

2 

6 

4.1 

3 

6 

2.6 

11 


26.39 
29.98 


TITAN. 


44.09 
26.13 
64.87 
37.84 

23.34 
32.09 

44.66 

102.00 

45.19 
29.18 

22.16 

41.47 
30.56 


2  6 


2 
2 


.C 


3 
3 


> 

a> 
w 

O 


H, 

H. 


4 

2 

H. 

2 

3 

H. 

2 

3 

H. 

4 

3 

H. 

2 

2 

H. 

2 

2 

H. 

2 

3 

H. 

4 

3 

H. 

2 

2 

H. 

2 

2 

H. 

2 

2 

H. 

2 

2 

H. 

2 

3 

H. 

REMARKS. 


HYPERION, 


June    18 

19 
22 

33 


Aug. 


Oct. 


10 
II 

2 
12 

13 
14 
14 
15 


Nov.     6 

27 
29 

30 


Dec. 


6 

7 
8 

9 
14 
15 


June   22 

23 
25 

Aug.    10 

Oct.     13 

14 

15 
16 

17 

18 

Nov.   27 


15  15.8 

15  6.8 

14  55.5 

15  3.1 


14 

12 

10 

9 

8 

7 

8 

8 


9 

8 

7 

7 

7 
6 


9.6 
53.1 

7.4 
8.0 

44.0 

59.6 

53.1 
II. 2 


7  32.5 

6  33.7 

6  24.7 

6  21.2 


6 

35.2 

6 

35.1 

5 

46.6 

6 

7.6 

7 

16.7 

6 

47.4 

15  8.8 

15  13.6 

14  54.0 

14  22.1 


8.5 
29.6 

52.7 

58.8 

3.8 

41.9 


6     52.2 


273.90 
274.38 
275.55 
275.51 

92.80 
93.43 

273.40 
89.02 

91-31 
92.98 

92.98 

94.26 

95.35 
94.83 

97.95 
102.75 

273.92 
275-08 
276.12 

277-65 
84.07 
88.90 


305.88 
292.91 
280.89 

94.15 

249.64 
244.46 
233.86 

205 . 4 1 
152.19 

119.56 
290.97 


4 
4 

4 

2 

4 
4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 


2 
2 
2 
2 

3 

2 

3 

2 

2 
2 

2 

3 

2 
2 
2 
2 


4  2 

4  3 

4  2 

4  3 

4  2 

4  2 


4  2 

4  2 

4  2 

4  3 

4  2 

4  3 

4  3 

4  2 

4  2 

4  4 

4  2 


15  22.8 

15  15.8 

15  2.0 

15  7.6 


M 
12 


6 
6 

5 
6 

7 
6 


9 
8 

7 

8 

7 
6 


16. 1 
59.1 


10 

II. 9 

9 

18.0 

8 

49.5 

8 

4-6 

8 

57.6 

8 

14.2 

7  39.0 

6  44.2 

6  31.2 

6  26.7 


48.2 

41. 1 
51.6 
12.6 
21.8 
53.4 


15  16.5 

•  •    • 

15  1.5 

14  31.1 


14.0 
34.6 
56.2 

5.3 

11-3 
46.9 

(;8.2 


222.77 
225.32 

141.50 
89.98 

1^6.64 
218.62 

226.24 
152.17 
192.02 
215.50 
215.60 
219.51 

204.10 
202.19 

139.04 
83.09 

220.96 
222.74 
209.36 
180.75 
82.37 
130.75 


JAPETUS. 


90.51 

193.03 

76.42 

166.50 

124.30 

84.77 

50.65 

46.91 

75.44 
94.51 


4 

4 

4 

2 

4 
4 

4 
4 

4 

2 

2 
4 

4 
4 

4 

4 

2 
4 
4 
4 
3 
4 


4 

4 

4 
4 
4 
3 
4 
4 


3 
3 
3 

3 

3 

3 

3 

3 

3 
2 
3 

3 

3 
3 

3 
3 

3 

3 

3 

3 

3 

3 


H. 
H. 
H. 
H. 

H. 
H. 

H. 
H. 
H. 
H. 
H. 
H. 

H. 
H. 
H. 
H. 

H. 
H. 
H. 
H. 
H. 
H. 


Excessively  faint. 


Extremely  faint. 


Faint. 


Very  faint. 


Faint. 
Very  faint. 


3 

H. 

. 

H. 

3 

H. 

3 

H. 

3 

H. 

3 

H. 

4 

H. 

3 

H. 

3 

H. 

4 

H. 

3 

H. 

Not  Japbtus. 
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RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  SATU RN— Continued. 


TITAN. 


DATE. 


1877. 
Aug.   15 
16 

17 
18 

Sept.  22 

23 

25 

26 

29 

Oct.      I 

9 

Nov.   16 
17 

19 
20 


Dec. 


7 

10 
12 

13 

14 

15 

19 
20 


Washington 
Mean  Time. 


h. 

13 
12 

12 
13 

Ji 
10 
10 
10 

8 


7 

5 
6 

6 

6 

6 

6 

6 


m. 
19.3 

13.3 
10. 5 
13.6 

0.5 
8.0 

35.1 
24. 9 
53.9 


9  25-3 

8  14.4 

6  31.5 

6  22.0 

6  58.1 

6  23.4 


19.2 

53.9 
12.6 

1.7 
19.2 

13.5 
20.2 

21.4 


Aa 


s. 

-h   13.210 

11.840 

8.740 

+     4.200 

—  10.120 
12.246 
10.592 

—  6.906 

+  7.450 

+  13-048 

—  12.153 

4-  7.49« 
X0.657 
12.184 
10.389 

+  6.608 

—  6.158 
I I. 168 
11.056 

9.050 

—  5.620 
4-  10.247 
-f-   11.692 


O  in 


22 

20 
28 
20 

20 
18 
20 
20 
20 

20 
18 

24 
20 
20 

18 

20 
20 
20 

22 

20 
22 
20 
20 


2 
2 
2 

3 

2 

3 

3 

2 

2 


3 

2 


2 

3 
2 

2 

3 

2 

3 

2 

3 
3 
3 
3 


Washington 
Mean  Time. 


h.  m. 

13  38.0 

12  31.0 

12  33.6 


10  36.7 

u  1.3 

10  51.4 

9  3^-^ 


9 

8 


55.2 
35*9 


6  55.0 

6  39.5 

7  M-2 
6  39  2 


7  47.1 

6  30.6 

6  38.2 

6  30.8 

6  44.3 

6  38.4 

6  44.6 

7 


5.7 


Ad 


II 


16.00 
17.01 
14.67 


+  12.90 
18.96 
17.62 

+       0.40 

-  13.38 
+     12.61 

+       1. 13 

-  6.35 
18.21 
20.24 

X8.33 

-  1.42 

+  12.37 
16. 51 

i8.i6 

+     26.84 

-  7.45 

-  13.18 


^    . 

0    M 

• 

• 

t 

w 

0 

4 

2 

H. 

5 

2 

H. 

5 

2 

H. 

. 

• 

H. 

a 

• 

H. 

5 

3 

H. 

4 

3 

H. 

5 

2 

H. 

5 

2 

H. 

S 

3 

H. 

3 

2 

H. 

3 

2 

H. 

5 

3 

H. 

5 

2 

H. 

5 

2 

H. 

5 

3 

H. 

5 

2 

H. 

5 

3 

H. 

5 

2 

H. 

5 

3 

H. 

5 

3 

H. 

5 

3 

H. 

5 

3 

H. 

REMARKS. 


JAPETUS. 


Aug. 


XI 

15 

16 

17 
18 

27 


Sept.  22 

23 

25 
26 

29 


Oct. 


NOY. 


r>ec. 


I 

6 

9 
31 

6 

7 
12 

13 
16 

17 

19 
20 

7 

9 
10 

12 

13 
14 
15 
19 


13 

13 
12 

12 

^3 
12 

II 
10 
10 
10 
8 


6 
6 

7 
6 

6 

6 

6 

6 

7 
6 

5 
6 

6 

6 

6 

6 


23.8 
19.0 

13.9 
14.9 
14.1 

33.9 

0.1 

7.6 

34.7 

24.4 

53.2 


9  24.5 

8  47.8 

8  14.2 

6  34.2 


59.2 
26.6 
0.6 
23.1 
31.8 
22.3 
58.2 
23.0 

18.6 

39.8 

53.5 
12.2 

1.3 
18.8 

13. 1 
19.5 


+  31.332 
36.300 
36.980 

37.387 

37.592 

+  28.718 

—  35.102 
36.096 
37.522 

37.854 
37.406 

35.969 
28.395 

-  21.524 

+  33.693 

35.890 
35.412 
29.978 
28.385 
22.461 
20.193 

15.354 
+  12.881 


27.743 
30.415 
31.428 
33.066 
33.520 
33.842 

33.953 
32.274 


22 
20 
20 
20 
20 

24 

• 

20 
18 
20 
20 
20 

19 
20 

18 

22 

20 
20 
22 
20 

24 
20 
20 

18 

20 
20 
20 
20 
22 
20 
22 
20 


3 

2 

2 
2 

3 
3 

2 
3 

3 

2 

2 
3 

2 
2 
2 

2 
2 
2 
2 

2 

3 

2 

2 

3 

3 

2 

3 
2 

3 
3 
3 


13 

13 
12 

12 

13 
12 


7 

7 

7 
6 

7 
6 

7 
6 


7 
6 

6 

6 

6 

6 

6 

6 


40.5 
48.5 
43.0 
43.6 
30.0 
50.8 


10  27.7 

10  52.8 

10  41.9 

9  21.0 

9  44.7 

9  4.7 

8  29.9 

6  52.7 


18.5 
46.1 
22.3 
41.9 

0.5 

48.5 
23.7 

47.2 

38.1 

57.1 
17.6 
29.7 
21.8 

35.8 

29.4 
36.1 


21.68 

47.38 
52.71 
58.29 
63.48 

35.17 


—  36.82 
46.61 

50.95 
61.40 

66.45 
70.84 

—  68.02 
+     33.04 

46.04 
58.40 
65.89 
66.15 
65.28 

63.94 

60.95 

+     57.80 

-  13.05 
21.88 
26.29 
35.01 
38.98 

42.97 
45.89 

-  57.34 


5 

5 
5 
5 

5 
5 


5 

4 
5 
5 

5 
5 

3 
5 

5 
5 
5 
5 

3 
5 
5 

5 

5 
5 
5 
5 
5 
5 
5 
5 


3 

H. 

2 

H. 

2 

H. 

2 

H. 

3 

H. 

3 

H. 

3 

H. 

3 

H. 

2 

H. 

2 

H. 

3 

H. 

2 

H, 

2 

H. 

2 

H. 

9 

H. 

2 

H. 

2 

H. 

2 

H. 

2 

H. 

3 

H. 

2 

H. 

2 

H. 

3 

H. 

3 

H. 

2 

H. 

3 

H. 

2 

H. 

3 

H. 

3 

H. 

3 

H. 
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RESULTS  OF  OBSERVATIONS  OF  SATURN'S  RING. 

a  ^ 

««-i 

c  «; 

V-   . 

DATE. 

Bb 

•ss 

Position 
Angle. 

mber  o 
sasures. 

• 

8 

.s 

'S. 

1 

• 

REMARKS. 

DATE. 

to.5 

Position 
Angle. 

mber  o 
sasures 

*•* 

•a 

s 

(X 

1 

• 

t 

«> 

M 

REMARKS. 

V 

^ 

^ 

s 

h.    m. 

|g 

V 

^ 

.0 
0 

1877. 

h.    xn. 

j» 

1877. 

0 

« 

June    18 

15      8 

94.82 

2 

3A 

H. 

Oct.       I 

10      9 

95.18 

3 

3A 

H. 

19 

15     20 

94.80 

2 

3A 

H. 

2 

10    28 

95.00 

3 

3A 

H. 

22 

14    50 

95.18 

2 

3A 

H. 

5 

7     17 

95.27 

2 

400 

Hn. 

23 

14     57 

94.76 

2 

3A 

H. 

9 

9    24 

95.75 

4 

400 

Hn. 

25 

14     46 

94.80 

2 

3A 

H. 

13 
13 

10    47 
9    19 

95.77 
95.18 

2 
2 

400 
3A 

Hn. 
H. 

July    10 

14     50 

95.20 

I 

400 

Hn. 

14 

8    25 

95.36 

3 

3A 

H. 

II 

14.6 

94.68 

I 

5A 

Hn, 

14 

9    59 

95.56 

4 

400 

Hn. 

11 

14.7 

94.58 

I 

400 

Hn. 

15 

II     12 

95.68 

3 

400 

Hn. 

13 

14 

95.03 

2 

400 

Hn. 

16 
17 

10    39 
7    20 

95.71 
95.09 

I 

3 

400 
3A 

Hn. 
H. 

Aug.     3 

12      13 

95.3 

2 

400 

Hn. 

18 

6     56 

95.26 

3 

3A 

H, 

10 

13      38 

94.75 

2 

3A 

H. 

18 

9    49 

95.66 

3 

400 

Hn. 

II 

II      36 

94.73 

3 

3A 

H. 

23 

7       5 

95.21 

2 

3A 

H. 

15 

12    35 

95.01 

>i% 

3 

3A 

H. 

24 

7    35 

95.29 

4 

3A 

H. 

16 

12     54 

94.98 

3 

3A 

H. 

• 

17 

13      8 

94.93 

3 

3A 

H. 

Dec.      2 

6    24 

95.10 

3 

3A 

H. 

18 

12     12 

94.98 

3 

3A 

H. 

7 

6    48 

95.40 

3 

3A 

H. 

27 

13    34 

94.93 

3 

3A 

H. 

8 

6      9 

95.15 

2 

3A 

H. 

28 

13     13 

94.78 

3 

3A 

H. 

9 
15 

6  18 

7  2 

95.27 
94.80 

3 
3 

3A 
3A 

H. 
H. 

Sept.  23 

10    44 

95.13 

3 

3A 

H. 

19 

6     52 

95.20 

3 

3A 

H. 

29 

•9    40 

95.08 

2 

3A 

H. 

31 

6    23 

95.55 

2 

3A 

H. 

RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITES  OF  URANUS. 

ARIEL. 

^M   . 

*.^ 

0  m' 

0  m 

. 

' 

DATE. 

Washingt 
Mean  Tin 

on 
ne. 

Position 
Angle. 

II 

u 
§ 

Washington 
Mean  Time. 

Distance. 

1 

-a 

•a 

«> 

l: 

REMARKS. 

9   S 
256 

IS 

.0 
0 

1877. 

h.    m. 

e 

h.    m. 

II 

« 

April    5 

9      7 

199.3 

I 

I 

•       • 
• 

•       • 

a 

. 

Hn. 

UMBRIEL. 

• 

Mar.    30 

9    15 

188* 

• 

. 

•       • 

a               a 

. 

• 

Hn. 

*  Estimated. 

April    5 

9    15 

18.3 

4 

3 

.       . 

a               . 

. 

. 

Hn. 

Foggy, 

TITANIA. 

« 

Mar.    10 

ID     19 

327.9 

5 

2 

10    46 

19. II 

2 

2 

Hn. 

15 

10     34 

94.9 

4 

2 

.               a 

■              • 

. 

• 

Hn. 

29 

8    53 

219.0 

4 

I 

9    40 

24.68 

I 

I 

Hn. 

Single  distance. 

» 

30 

9    12 

193. 1 

4 

I 

9    30 

33.81 

2 

I 

Hn. 

Single  distance. 

April    5 

10    15 

346.1 

I 

4 

.       • 

•              • 

. 

. 

Hn. 

OBERON. 

Mar.    TO 

"    33 

9.2 

4 

2 

II       0 

46.18 

2 

2 

Hn. 

15 

10      0 

212. 1 

4 

2 

10     19 

35.69 

3 

2 

Hn. 

29 

9      6 

204.3 

4 

I 

9    27 

40.81 

2 

I 

Hn. 

30 

9    28 

190* 

• 

■ 

9    28 

46.21 

2 

I 

Hn. 

*  Estimated. 

April    5 

9    29 

20.1 

4 

4 

10      I 

42.41 

3 

4 

Hn. 

1 

J 
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RESULTS  OF  OBSERVATIONS  OF  THE  SATELLITE  OF  NEPTUNE. 

E. 

Washington 
Mean  Time. 

Position 
Angle. 

26 

• 

Washington 
Mean  Time. 

Distance. 

Z  6 

• 
'S 

Wi 

I 

M 

0 

REMARKS. 

7. 
26 

28 
29 

I 

3 
6 

6 
18 

31 

4 
6 

7 

7 
12 

13 

h.    m. 

6    17 
6    13 

6    14 

.     6    16 
6    50 
6    23 

II    41 

10    18 

9     22 

10    50 
10    37 
10    28 

10    25 
10      7 

e 

35.3 

235.7 
213.5 

32.6 

229.0 

50.2 

19.3 
12.9 

240.8 

32.9 

234.4 
213.8 

231.  I 
208.9 

5 
5 

5 

5 
5 
5 

4 
4 
4 

4 

4 
I 

4 
4 

3 

2 

2 

3 

2 

3 

I 
I 

2 

2 
2 

3 

3 
3 

h.    m. 
6    27 
6    24 
6    28 

6  30 

7  I 
6    32 

II     53 

10  31 

9    34 

11  4 
10    52 
10    36 
10    48 
10    44 
10    25 

16.36 
11.38 

15.55 

15. 9» 
12.83 

13.75 

11.90 

10.53 
12.33 

16.50 
14.22 
15.84 
15. Q7 
15.25 
15.10 

5 
5 
5 

5 
5 
5 

2 
2 

3 

2 
2 
2 

li 

4 

3 

3 

2 

2 

3 

% 

3 

I 
I 

2 

2 

2 

3 

• 

3 
3 

H. 
H. 
H. 

H. 
H. 
H. 

Hn. 
Hn. 
Hn. 

Hn. 
Hn. 
Hn. 
Hn. 
Hn. 
Hn. 

• 

Satellite  extremely  faint. 
Satellite  extremely  faint. 

Satellite  very  faint. 
Satellite  faint.  ' 

Through  fog. 

• 

• 

■ 

• 

jKzrz 


OBSERVATIONS 


MADE   WITH   THE 


9.6-INCH    EQUATORIAL 


1 


11 


30 77  A 


233 


THE    9.6-INCH    EQUATORIAL. 


This  instrument  was  under  the  direction  of  Professor  J.  R.  Eastman,  U.  S.  N., 
assisted  by  the  other  observers  on  the  Transit  Circle,  and  was  employed  during  1877 
[n  the  observations  of  comets,  the  phenomena  of  Jupiter's  satellites,  occultations  by 
the  moon,  and  in  the  determination  of  the  approximate  corrections  to  the  ephemerides 
of  many  of  the  minor  planets. 

The  observations  of  the  phenomena  of  Jupiter's  satellites  and  the  occultations  by 
tlie  moon  were  generally  recorded  on  the  Transit  Circle  chronograph,  and  are  there- 
fore given  in  the  uncorrected  time  of  tlie  Kkssei.s  clock.  The  coiTection  to  the 
Kesskls  clock  has  been  applied  and  the  true  Washington  Mean  Time  computed  for 
the  final  result. 

The  ephemerides  of  many  of  the  minor  })lanets  were  so  much  in  error  that  it 
became  necessary  to  determine  the  approximate  corrections  before  these  objects  could 
be  observed  on  the  Transit  Circle,  and,  without  proper  charts,  this  entailed  a  large 
expenditure  of  time  and  labor,  which  can  only  be  appreciated  by  those  who  have 
been  engaged  in  similar  work. 

In  the  compilation  of  the  observations  during  the  year,  beginning  on  page  237, 
the  work  is  recorded  according  to  date,  together  with  the  observer's  notes  made  at  the 

time. 

23s 


OBSERVATIONS 


WITH 


THE   9.6-INCH   EQUATORIAL. 


I 
Date.     I  Observer. 


1877. 
Jan.     26 

Feb.      I 


12 


15 

17 


19 

19  I 

April  II  I 
II  i 

I 
I 


July 


E. 


E. 


P. 


P. 


P. 
P. 


P. 
P. 

P. 
P. 


21 

P. 

22 

E. 

23 

'        P. 

23 

P. 

May     12 

P. 

P. 


Observations. 


Searched  for  Gallia  @,  and  found  it  at  8^  30*",  mean  time. 

Approximate  correction  to  ephemeris.  -t-  34*  -h  i'.8. 

Searched  for  Austria  @,  and  found  it  at  8**  30",  mean  lime. 

Approximate  correction  to  ephemeris,  -h  14*  H-  o'.6. 

Found  Borelly's  comet,  and  compared  it  with  a  star  of  10.5  magnitude.     Approximate  place 

of  star  from  Equatorial,  17**  i6'°  22*  -h  2"  39'. 7.     Another  star,  10.8  magnitude,  follows,  5".5  — 

2.3.     From  27  transits  and  4  bisections  of  star  and  comet  it  was  found  that  at  14*^  41'"  o", 

sidereal  time — 

The  a  of  comet  =  a  of  star  -f-  20*.34, 

The  6  of  comet  =  <J  of  star  -+-  3'  36".8. 
This  and  the  following  comet  observations  are  uncorrected  for  refraction. 
Compared  Borelly's  comet  with  Weisse  (2)  XVII  817.     From  2g  transits  and  7  bisections  of 
star  and  comet  it  was  found  that  at  14'*  37™  7%  sidereal  time — 

The  a  of  comet  =  a  of  star  4-  4*.39, 
The  ^  of  comet  =  d  of  star  —  4'  I7".4. 
Found  Hecate  very  near  ephemeris'  place. 

Compared  Borelly's  comet  with  Lalande  33849.     From  18  transits  and  5  bisections  of  star 
and  comet  it  was  found  that  at  13"^  58*"  36',  sidereal  time — 

The  a  of  comet  =  a  of  star  +  56«.88, 
The  c5  of  comet  =  rf  of  star  +  4'  25". 2. 
Found  Lachesis.    Approximate  correction  to  ephemeris,  -H  4"  —  ©'.4. 
From  a  single  equatorial  observation  the  approximate  place  of  Borelly's  comet  at  12^*  10™, 

sidereal  lime,  was  i()^  2™  20*  -f-  65"  14*. 
Found  Ate  .ill).     Correction  to  ephemeris,  —  69*  +  8'.6. 

Compared  comet  (3),  1877,  with  Durch.  -^  22°,  4614.     From  33  transits  and  5  bisections  of  star 
and  comet  it  was  found  that  at  17'*  28»"  5%  sidereal  time — 

The  n  of  comet  =  a  of  star  —  ©■.97, 
The  d  of  comet  =  <J  of  star  —  6'  i5".o. 
The  comet  has  a  small  bright  nucleus,  easily  observed. 
Observed  immersion  of  Uranus  at  14**  32"'  34*.5  =  u**  31"  i*.7,  mean  time.     Atmosphere  un- 
steady. 
Observed  immersion  of  45  Leonis  at  ii*»  8*»  38».5  =  g**  3"  43*.5,  mean  time. 
Observed  emersion  of  45  Leonis  at  12*'  15"'  32".4  =  lo"*  10"™  26*.2,  mean  time. 
Found  Dione,  (1^.     Correction  to  ephemeris,  —  13'  -f-  I'.S. 

Found  lanthe,  (3).     Correction  to  ephemeris,  +  48*  —  9*. 5. 

Compared  comet  (r),  1877,  with  Durch.  54",  1055.     From  18  transits  and  5  bisections  of  the  star 
and  comet  it  was  found  that  at  13**  20»"  52*,  sidereal  time — 

The  a  of  comet  =  a  of  star  —  17".68, 
The  6  of  comet  =  d  of  star  +  48".8. 
Comet  very  faint  and  difficult  to  observe. 
Observed  the  occultations  of  the  following  stars  of  the  Pleiades.    The  numbers  are  Bessels' 
numbers  on  the  Coast  Survey  Chart  of  the  Pleiades. 


Number.      Phase. 

I.  Immersion, 
4.  Immersion, 
8.        Immersion, 


Sid.  time, 
h.  m.  s. 
22    o  37.4 

13  34.1 
22  20.5 


Mean  time, 
h.  m.    s. 

14  59     1.9 

15  II  56.5 
20  41.5 
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OBSERVATIONS  WITH  THE  9.6.INCH  EQUATORIAL. 


Date. 


Observer. ' 


Observations. 


1877.      I 
July      6  ■        P. 


Aug.   21  I 


Sept.   25 
Oct.       I 


II 


Dec.      8 


E. 


P. 
P. 


P. 


P. 


P. 


Stars  of  the  Pleiades — Continued. 


umber 

Phase. 

Sid.  time. 

Mean  time. 

h. 

m.    s. 

h. 

m.    s. 

11. 

Immersion, 

22 

27   21.1 

15 

25  41.2 

13. 

Immersion, 

33    0.7 

= 

31  19.9 

14. 

Immersion, 

34  56.4 

^ 

33  15.3 

I. 

Emersion, 

51  42.5 

= 

49  58.6 

20. 

Immersion, 

22 

58  23.6 

15 

56  38.7 

10. 

Emersion, 

23 

6     2.4 

zs 

16 

4  16.2 

8. 

Emersion, 

II  20.9 

^ 

9  33.9 

4. 

Emersion, 

12  10.6 

= 

10  23.4 

II. 

Emersion, 

18  22.3 

= 

16  34.1 

6. 

Emersion, 

20  46.8 

^=: 

t8  58.2 

14. 

Emersion, 

23 

35  28.8 

=: 

16 

33  37.8 

At  midnight,  looked  for  the  outer  satellite  of  Mars,  and  found  it  before  it  had  reached  its  great- 
est elongation  following.     At   14^,  looked  again,  and  found  it  more  readily.     It  was  very 
faint,  and  visiiblj  only  at  intervals,  and  then  only  by  putting  Mars  out  of  the  field.     Esti- 
mated the  magnitude  to  be  13.5.     It  was  also  Seen  by  Prof.  A,  Hall  with  this  instrument. 
Observed  immersion  of  fi  Arietis  at  20*»  48"'  34*.o  =  8*»  28™  4i*.6,  mean  time. 
At  12''  30™,  mean  time,  saw  the  outer  satellite  of  Mars  with  three  different  eye-pieces,  magnify, 
ing  202,  296,  and  433  diameters.     Could  see  it  most  plainly  with  the  43?  power.     No  ryr- 
pieces  of  higher  power  were  in  condition  to  use.    With  202  the  satellite  was  very  difficult  to 
see.  and  with  all  of  them  it  was  necessary  to  put  the  planet  out  of  the  field,  except  with  433. 
With  that  could  glimpse  the  satellite  two  or  three  times,  with  Mars  in  the  fieW.     At  12^  30"*, 
the  position  of  the  satellite  was,  by  estimation,/ =  260**,  and  about  three  diameters  of  the 
planet  from  the  preceding  limb. 
Compared  comet  (^)  Tempel,  1877,  with  an  anonymous  star,  8.5  magnitude,  whose  approximate 
position  from  the  Equatorial  was  23^  43™  22*  —  13"  i'.3.     From  31  transits  and  5  bisections 
of  star  and  comet  it  was  found  that  at  i*^  36'"  31",  sidereal  time — 

The  a  of  comet  =  a  of  star  —  68*.44, 
The  6  of  comet  =  d  of  star  4  5'  48".6, 
Compared  comet  {t/)  Coggia,  1877,  with  an  anonymous  star,  9.0  magnitude,  whose  approximate 
place  from  the  Equatorial  was  S^  lo"*  5o»  4-  42"  7'.o.     From  30  transits  and  5  bisections  of 
the  star  and  comet  it  was  found  that  at  4^^  53"^  49*,  sidereal  time — 

The  a  of  comet  =  o  of  star  —  7*.78, 
The  d  of  comet  =  d  of  star  —  i'  38".3. 
Compared  comet  {d)  Coggia,  1877,  with  Weissc  (2)  VII,  1566.     From  26  transits  and  6  bisec- 
tions of  the  star  and  comet  it  was  found  that  at  4^*  28""  9*,  sidereal  time — 

The  a  of  comet  =  a  of  star  —  U"-37i 
The  fJ  of  comet  ==  d  of  star  +  4'  39".8. 
Observed  occultatiori  of  Venus.     First  contact  of  limbs  of  Moon  and  Venus  at  o^  31™  5i*.2  = 
•jh  20™  25".o,  mean  time.     Definition  of  Venus  very  ba^,     Dark  limb  of  Moon  very  faint. 
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CORRECTIONS 


TO  THE 


NORTH-POLAR  DISTANCES  OF  THE  STARS  OF  THE  AMERICAN  EPHEMERIS, 


GIVEN  BY 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE.  1877. 

Note.— The  right  ascension  and  north-polar  distance  for  each  star  are  taken  directly  from  the  American  Ephemeris  for  1877.0. 


1 

a  ANDROMEDiC. 

y  Pegasi — Continued. 

1 

a  CASSIOPEiE — 

1 

Continued. 

» 

21  CASSIOPEiE,  S.  P.- 

—Continued. 

h.  m. 

s. 

1877. 

II 

!         1877. 

"      1 

1877. 

it 

Right  Ascension, 

0    2 

1. 911 

Jan.       29 

F.              + 

4.0 

July      30            P. 

+     1.5 

Feb.      20            P. 

+    2.1 

e       / 

II 

Feb.        6 

F.              + 

3.5 

Oct.       24            P. 

+     1.6 

April     25            P. 

+     3.6 

North-Polar  Dist., 

f^i  35  I 

8.51 

8 

P.              + 

3.6 

' 

May      23            P. 

+    3.7 

9 

E.              + 

3.8 

Mean  .... 

.     .     +     1.38  , 

1877. 

II 

13 

E.              + 

2.2 

Div,,  Flex.,  etc.  . 

—     0.97  ' 

Mean 

.     +    3.13 

Jan.       29            F. 

+ 

2.6 

15 

S.               4- 

4.0 

Div.,  Flex.,  etc.  . 

—     1.24 

Feb.        6            F. 

+ 

2.1 

17 

E.              + 

2.8 

• 

;              8           P. 

+ 

1.9 

21 

E.              + 

2.8 

CASSioPEit  (Ref.). 

!             9          E. 

+ 

1.6    , 

'  Mar.        6 

S.              + 

1.4 

13            E. 

+ 

I.I     ' 

'  April       6 

F.              + 

2.7 

1877. 

t9 

e  PisciUM.                        1 

15          s. 

+ 

3.4 

10 

F.              + 

2.2 

May        3            E. 

-     0.4     1 

17            E. 

+ 

1.4    ' 

22 

F.              H- 

1.4 

10            P. 

-     0.7 

h.  m.      s. 

21            £. 

+ 

2.2 

May        3 

E.              + 

1.8 

July      30            P. 

-     0.3 

Right  Ascension, 

0  56  33.641 

Mar.        6            S, 

+ 

2.5 

6 

S.              -h 

3.2 

Oct.       24            P. 

-     '-5 

Of                   il 

April      6            F. 

+ 

0.6 

July         I 

S.                 4- 

1.9 

%  ^ 

1 

North-Polar  Dist., 

82  46  20.51 

10            F. 

+ 

3.3 

30 

P.              + 

2. 

Mean  .... 

.     .     —    0.72 

May        3            E. 

+ 

2.0 

Aug.     18 

F.              -h 

1.2 

I  Div.,  Flex.,  etc.  . 

.     .     +     1.39 

1877. 

II 

6            S. 

+ 

2.4 

21 

E.              + 

2.2 

1 

1 

Feb.        8            P. 

+      2.2 

July        I            S. 
30            P. 

4- 

2.0 
1.6 

27 

28 

S.               + 
E.              + 

3.3 
3.0 

0  Ceti, 

10           F. 
July      29            S. 

-H      1.0 

Aug.      18            F. 

+ 

2.5 

Sept.       I 

F.              + 

2.1 

Vi    m         c 

30            P. 

+      I.I 

21            E. 
27            S. 

+ 

I.I     1 

1.7     1 

3 
21 

F.              + 
F.              - 

1.7 
0.2 

Right  Ascension, 

11.  ui.        9. 

0  37  24.834 

Oct.        2            P. 
6            F. 

4-     0.2 
+     0.7 

28            E. 
Sept.       I            F. 

+ 
+ 

1.7 
2.1 

26 
Oct.         I 

P.              + 
F.              + 

1.4 

1.8 

North-Polar  Dist., 

0         1           n 

108  39  42.91 

13  S. 

14  P. 

0.0 
+     O.I 

3            F. 

21            F. 

26            P. 

Oct.        2            P. 

11  E. 

12  F. 

+ 

2.2     1 
0.6    ' 
I.I 

0.7 
0.8 

1.2 

2 
12 

13 

14 

15 
22 

P.              + 
F.              - 
S.              + 

P.             + 

E.  H- 

F.  + 

2.0 
0.2 
0.9 
I.I 

1.5 
0.7 

1877. 

Feb.        8            P. 

9            E. 

10            F. 

13            E. 

15          s. 

17            E. 
21            E. 

It 

+     2.3 

-^     2-7     . 

+    0.7 

+   2.5 

+    3.2 
+   0.7 

+     1.3 

22           F. 

24           P. 
Nov.      17            F. 

19            P. 
Dec.      15            F. 

+      0.6 
-     0.3 
+     0.6 
-h      0.2 
+      1.5 

13        s. 

14            P. 

+ 

0.0 
0.4 

24 
Nov.        2 

P.              + 

s.           + 

2.0 

1.8 

Mean 

Div.,  Flex.,  etc.  .     . 

.       +      0.75 
—      0.02 

15            E. 

+ 

1.7 

1                  3 

F.                -H 

0.2 

Mar.       6            S. 

+       1.2 

22                F. 

Nov.        2            S. 
3            F. 

+ 

0.6 

1.4 
0.5 

7 

13 
17 

F.              + 
F.              + 
F.              + 

1.7 
0.9 
2.9 

Apr.      23            S. 

May        3            E. 

6            P. 

0.0 

+      0.4 
—      1.2 

Polaris 

1. 

13            F. 
17            F. 
19            P. 

+ 

0.6 
1.9 
0.5 

'  Dec.        3 

8 

10 

P.              + 
F.              -h 
E.              + 

3.1 
1.6 

1.3     1 

10                    P. 

July        I            S. 

29  S. 

30  P. 
Sept.     26            P. 
Oct.        2            P. 

+      0.4 
+     1.6 

+     0.8 

Right  Ascension, 

h.  m.      s. 
]   13  42.205 

Dec.        6            E. 

-+- 

1-7 

II 

F.              + 

2.1     , 

1            ^^  •  ** 

+     1.8 

0.0 

+     1.0 

0    (        fi 

8            F. 
II            F. 

1.7 
1.5 

14 

E.              + 

0.9     1 

1 

North-Polar  Dist., 

I  20  48.12 

Mean  .     . 

...»         T" 

2.03 

13  S. 

14  P. 

15  E. 
22            F. 

—     0.8 

1877. 

9f 

Mean 

.      + 

1.48 

Div.,  Flex., 

etc.  .     .     .     — 

0.16 

-     0.4 
-h     0.4 
~     0.4 

Feb.        8            P. 

+      2.1 

Div.,  Flex.,  etc.  .     . 

.      + 

O.II 

■ 

9            E. 

—     0.4 

7 

Pegasi  (Ref.). 

10            F. 

+     0.5 

a  ANDkOMEDiC 

:  (Ref.). 

1877. 

II 

Nov.       2            S. 

+     0.9 

13            E. 

15          s. 

-h      2.2 

1                    ^^        ^m 

^                        w 

Oct,       24 

P.             ■+- 

0.4 

7            F. 

+     1.0 

4-     0.7 

1877. 

i» 

'  Dec.      10 

E.             -h 

I.O 

19            P. 

+      0.2 

17            E. 
21            E. 

+     0.4 

Feb.         8            P. 

0.0 

Dec,       3           P. 

-h     1.8 

0.0 

Oct           2            P. 

+ 

0.9 
I.I 

Mean  . 

1 

0.70 

0.35 

1 

II            F. 
15            F. 

-H     2.5 
-h     1.3 

28                  P. 

Mar.       I            E. 
3            S. 

+     2.4 
+     0.7 
-h     I.I 

14        p. 

Div.,  Flex., 

V          #          ■          9            1 

etc.  .     .     .     + 

Mean 

Div.,  Flex.,  etc.  .     . 

.    + 

0.67 
0.28 

1 

a  Cassiope^. 

h.  m. 

1 

s.         1 

Mean  .... 
Div.,  Flex.,  etc.  . 

.      .      -h     0.96 
.     .     4-    o.io 

6            S. 

15            P. 
20           F. 

MB 

+     1.8 
-H     1.5 
4-     1.4 

y  Pegasi 

I, 

Right  Ascension,         0  33  32.239 

1 

21  Cassiope/E,  S.  p. 

30           F. 
April      3            F. 

+     1.4 

+      2.8 

# 

h.  m. 

s. 

North-Polar  Dist.,      34    8  1 

II 

5.35 

1 

h.  m.      s. 

5            I' 
7            F. 

4-     2.3 
+     2.1 

Rig:ht  Ascension, 

0    6  54.198 

1877. 

II 

Right  Ascension, 

0  37  33.198 

10            F. 

+     1.5 

0    1 

f  / 

May        3 

E.              + 

1.0 

e         f            ti 

II            S. 

4- 

North-Polar  Dist., 

75  30 

0.36 

10 

P.               + 

1.4 

North-Polar  Dist., 

344  18  53.22 

22           F. 

-1 

31. 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS. 


Polaris — Continued. 


July 


Sept. 
Oct. 


1877. 

April    23 

May        3 

6 

6 

9 
16 

17 
21 

I 
29 
30 
26 

2 
6 

13 
14 

15 

18 

22 

23 

24 

31 

2 

3 

7 
12 

13 
16 

17 

19 
20 

3 

8 

10 

II 
14 
15 


Nov. 


Dec. 


S. 
E. 
S. 
P. 
S. 
F. 
S. 
S. 
S. 

s. 
s. 
p. 
p. 
p. 

F. 
S. 
P. 
E. 
P. 
F. 
E. 
P. 
E. 
S. 
F. 
F. 
E. 
F. 
E. 
F. 
P. 
E. 
P. 
F. 
E. 
F. 
E. 
F. 


n 

^ 

2.2 

+ 

0.5 

+ 

I.O 

+ 

0.2 

+ 

0.9 

+ 

1.4 

— 

I.I 

+ 

0.7 

— 

0.6 

+ 

1.9 

+ 

0.4 

+ 

1.3 

+ 

1.0 

+ 

1.2 

+ 

0.6 

— 

0.8 

+ 

I.I 

— 

0.6 

+ 

I.I 

+ 

0.1 

-4- 

0.5 

+ 

0.4 

+ 

2.0 

+ 

0.9 

— 

1.5 

+ 

1.4 

— 

1.3 

4- 

1.2 

+ 

3.2 

+ 

1.5 

+ 

0.8 

+ 

1.5 

+ 

0.9 

H- 

0.6 

— 

1.2 

-*- 

0.1 

■+- 

1.9 

+ 

0.5 

Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


Polaris,  S.  P. 

h.  m.      s. 
Right  Ascension,  i  13  42.205 

North- Polar  Dist.,     358  39  11V88 


1877. 
Feb.      20 

Mar. 


P. 


April 


May 


June 


July 

Sept. 

Oct. 


7 

b. 

15 

P. 

23 

S. 

24 

P. 

29 

E. 

30 

F. 

5 

P. 

7 

F, 

II 

F. 

14 

E. 

22 

E. 

23 

F. 

25 

P. 

I 

F. 

12 

E. 

14 

S. 

15 

P. 

17 

F. 

18 

S. 

22 

S. 

23 

P. 

28 

E. 

31 

P. 

I 

E. 

II 

S. 

19 

s. 

23 

S. 

15 

E. 

10 

F. 

5 

S. 

12 

S. 

+ 

4- 

+ 
4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


4- 


0.7 
0.4 
1.5 

0.3 
1.2 

0.8 

0.7 

1.6 

0.5 
0.7 

2.0 

1.6 

0.4 

1.8 

0.6 

2.1 

1.6 

1.6 

2.5 

2.5 

1.8 

2.5 
2.2 

I.I 

2.1 

3.2 

I.I 

2.2 

1.8 

3.0 

0.5 

4.4 


Polaris,  S.  P.— Continued. 


1877. 
Oct.       22 


n 


Nov. 


2 

6 

II 

12 

15 
16 

19 


E. 
F. 
F. 
E. 
F. 
E. 
F. 
E. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


0.0 

—  1.4 

—  2.2 

—  I.I 

-  0.3 

-  1.4 

-  3.8 

-  0.7 

4-  0.71 

—  I. or 


e^  Ceti. 


Right  Ascension, 
North-Polar  Dist , 


h.  m.      s. 
I  17  52.529 

98  49     5.53 


1877. 
May      17 

July      29 

30 
Oct.        2 

13 
18 

22 
24 

3 
8 

15 


II 


Nov. 
Dec. 


S. 
S. 
P. 
P. 
S. 
P. 
F. 
P. 
F. 
F. 
F. 


'  Mean  .     .     .     . 
Div.,  Flex.,  etc.   . 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 

4- 
4- 


0.0 
3.8 
2.4 
1.2 
0.6 
2.0 

0.6 
2.0 

2.3 
2.5 

2.0 

1.76 
0.05 


38  CASSIOPEiE,  S.  P. 


h.  m.     s, 
I  22    6 


Right  Ascension, 

North-Polar  Dist.,      339  37  50.30 


1877. 
Feb.      20 

Mar.      15 


II 


P. 
P. 


Mean  .... 
Div..  Flex.,  etc.  . 


+ 

0. 

2. 

.0 
0 

4- 

0. 
I. 

50 
.14 

V  PiSCIUM. 


Right  Ascension, 


h.  m.    s. 
'  24  54 

O  I 


North-Polar  Dist.,        75  17  18.77 


1877. 
Feb.      21 


Mar. 
April 
May 
July 

Oct. 


Nov. 


Dec. 


28 

15 
22 

25 
I 

29 
18 

22 

24 

3 

7 

19 
20 

3 
II 

15 


E. 
P. 
P. 
F. 
S. 
S. 

s. 
p. 

F. 
P. 
F. 
F. 
P. 
E. 
P. 
F. 
F. 


4- 

3.9 

4- 

3.7 

4- 

3.3 

4- 

4.5 

4- 

2.8 

4- 

1.9 

4- 

1.7 

4- 

2.9 

4- 

1.4 

-h 

2.0 

4- 

0.3 

4- 

1.3 

4- 

2.0 

4- 

0.8 

4- 

2.0 

4- 

1.9 

4- 

2.4 

Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     2.28 
—     0.17 


71  PisciUM  (Ref.). 


1877. 
Nov.      19 

20 


P. 
E. 


Mean  .... 
Div.,  Flex,,  etc.  . 


4- 

4- 

4- 
4- 


1.8 
I.I 

1.45 
0.34  I 


50  CASSiopEiC  (Ref.). 


1877. 
Nov.      19 

Dec.       3 


n 


P. 
P. 


0  PiSCIUM, 


Right  Ascension, 
North-polar  Dist., 


h.  m.  s. 
I  38  54 


II 


81  27  43.11 


1877. 


II 


May 
Oct. 


Nov. 
Dec. 


21 

25 

18 

22 

24 

31 

3 

10 


S. 

s. 
p. 

F. 
P. 
E. 
F. 
E. 


4- 
4- 
4- 
4- 
4- 


Mean 

Div.,  Flex.,  etc.  .     .     . 

0  PisciUM  (Ref.). 

1877. 
Oct.      22  F. 

Div.,  Flex.,  etc.  .     .     . 


I.I 
I.I 

1.3 
0.2 

0.6 

0.0 

0.2 

0.3 


4-     0.48 
—     0.13 


II 


4- 
4- 


0.9 
0.48 


p  Arietis. 


Right  Ascension, 


h.  ni.  s. 
I  47  51 


North-Polar  Dist.,         69  47  37.42 


1877. 
Feb.      21 
Mar.      15 
20 

30 
May       10 

14 

17 
21 

25 

27 

31 
July      29 

Oct.       18 

24 
Nov.        3 

7 

Dec.        S 

II 


E. 
P. 
F. 
F. 
P. 
P. 
S. 
S. 

s. 

E. 
E. 
S. 
P. 
P. 
F. 
F. 
F. 
F. 


4- 

4.7 

4- 

3.6 

4- 

3.5 

4- 

2.2 

4- 

1.4 

4- 

1.3 

4- 

1.4 

4- 

2.3 

+ 

1.0 

— 

0.4 

4- 

0.9 

4- 

2.4 

4- 

2.8 

4- 

1.3 

— 

O.I 

4- 

2.7 

4- 

1.8 

4- 

1.3 

Mean  .... 
Div.,  Flex.,  etc.   . 


4-     1.89 
—    0.15 


/3  Arietis  (Ref,). 


1877. 
Nov.       3  F. 

Div.,  Flex.,  etc.   . 


4- 
4- 


II 

1.8 
0.36 


50  CASSIOPEiC. 


Right  Ascension, 

North-Polar  Dist.. 

1877. 

May      17  S. 

21  S. 

25  S. 

Oct.      24  P. 

Nov.      19  P. 

Dec.        3  P. 


h.  m.  s. 

I  52  58 


II 


18  10  31.88 

4- 


II 


Mean  .     .     .     . 
i  Div.,  Flex,,  etc,   . 


1.2 

4-  0.5 

4-  2.4 

—  0.1 

—  0.2 
4-  0.1 

4- 


0.65 
1. 19 


Mean  .... 
Div.,  Flex.,  etc.   , 


2.1 
2.3 

2.20  < 
1.36  ' 


50  CASSIOPEiC,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
I  52  58 


It 


1877. 
Mar.      15 

April     25 

Mav      15 

18 

23 


P. 
P. 
P. 
S. 
P. 


341  49  28.12  . 


4-  2.5 

4-  2.2 

4-  3.4 

4-  0.9 

4-  2.2 


Mean  .     .     .     . 
Div,,  Flex,,  etc.   . 


2.24 
1.20 


a  Arietis. 


Right  Ascension, 


h.  m.  s. 
2    o  14 

I 


North-Polar  Dist.,        67     7  11.56 


1877. 
Feb.      21 


// 


Mar. 


May 


Oct. 


Nov. 


I  Dec. 


3 

15 
20 

30 

10 

17 
21 
22 

27 

31 
22 

24 

31 
2 

3 

7 

17 

10 

II 


E. 
S. 
P. 
F. 
F. 
P. 
S. 
S. 
P. 
E. 
E. 
F. 
P. 
E. 
S. 
F. 
F. 
F. 
E. 
F. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.   . 


4- 

1.6 

4- 

3.7 

4- 

2.8 

4- 

3.8 

4- 

3.2 

4- 

2.5 

+ 

0.5 

4- 

1.6 

4- 

1.6 

4- 

1.9 

-h 

1-3 

4- 

r.5 

4- 

0.8 

4- 

X.7 

4- 

1.5 

4- 

1.0 

— 

0.4 

4- 

2.8 

4- 

1.8 

4- 

3.5 

4- 

i-^ 

— 

0.07 

a  Arietis  (Ref.). 


1877. 
Feb.      21 
Oct.      22 


E. 
F. 


4- 
4- 


09 

Z.2 
0.2 


Mean  .... 
Div.,  Flex.,  etc.    . 


4-     0.70 
4-     0.37 


f »  Ceti. 


h 

.  m. 

s. 

Right  Ascension, 

2 

6 

29 

North-Polar  Dist., 

0 
81 

43 

ti 

52.12 

1877. 

r* 

May      25 

S. 

4- 

T     0 

1  •  s« 

Oct.       31 

E. 

4- 

0.9 

Nov.       3 

F. 

0.0 

16 

E. 

4- 

0.3 

Dec.        3 

P. 

4- 

O.I 

II 

F. 

• 

4- 
4- 

1.6 

Mean  .     .     . 

0.7S 

Div.,  Flex.,  etc. 

.     • 

• 

— 

0.  ft 

V 
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1 

P  Ceti  (Ref.).                    1 

48  Cephei. 

1 

6  Persei. 

X*  Eridani. 

1877. 

h.  m.  s. 

h. 

ra,  s. 

1 
1 

h.  m.  ! 

s. 

Dec.       3            P.              —     0.4 

Right  Ascension,          3    4  47 

Right  Ascension,          3  34  10 

Right  Ascension, 

3  5a  I 

7 

Di v.,  Flex.,  etc  .     .     .     -4     0.50 

9      t      II 

0 

1        II 

0      ' 

If 

t  CASSIOPEiC. 

North-Polar  Dist.,        12  43  14.14 

North-Polar  Dist.,        42 

36  28.25 

North-Polar  Dist., 

103  51 

33.62 

h.  m.    s. 

1877. 

1877. 

II 

1877. 

It 

Right  Ascension,          2  18  57 

Jan,       25            F.              +1.8 

April     II            F. 

—    0.2 

Jan.      24           E. 

+ 

3.0 

Oct.       23            E.              —     0.3 

^  V                                                                  v^ 

,  June     22            S. 

0.0 

29           F. 

4 

0.3 

North-Polar  Dist.,        23    9    8?88  1 

Nov.      19            P.              —     0.9 

Nov.      13            F. 

-» *  0.2 

Mar.     20            F. 

4 

2-7 

1877.                         "    i 

May      17            S.               —     1.3     ■ 

Dec.        3            P.              —     0.9 

Dec.      18            E. 

-    0.3 

April     II            F. 

4- 

4.6 

Mean —    0.08 

1  Mean 

—    0.18 

1                12            S. 
1  June     12            £, 

4- 
4 

3.9 

1.9 

25            S.              —    0.6    1 

Div.,  Flex.,  etc.  .     .     .     —     i.io 

Div.,  Flex.,  etc,  .     .     . 

—    0.79 

18            S. 

4- 

2.8 

Oct.      31            E.              +1.7 

1           • 

•  # 

22           S. 

4 

1-7 

Dec.      18            E.             —     0.3 

48  Cephei,  S.  P. 

6  Persei  (Ref.). 

Aug.       3            P. 
Oct.      24            P. 

4 

1.3 
0.6 

Mean —    0.12 

Div.,  Flex.. etc.  .     .     .     —     i.oi 

h.  m.  s. 
Right  Ascension,          3    4  47 

1877. 
Nov,     13            F. 

II 
—    1.6 

Nov.       2            S. 
13            F. 

4- 
4 

2.2 

3.3 

I  CASsioPEiB  (Ref.). 

North-Polar  Dist.,      347  16  45.86 

Dec.      18            E. 

—     i.i 

19  P. 

20  £. 

,4 

4- 

1.7 
1.4 

1877. 

1877. 
Mar.      15            P.              4     0.7 

May      23            P.              4-     3.3     ' 

July        7            E.              4-     3.5     1 

'  Mean 

-     1.35 

Dec.       8           F. 

4 

3.3 

Oct.      31            E.              —     2.6 

1  Div.,  Flex.,  etc.  .     .     . 

4     I.IO 

II            F. 

4- 

2.5 

Div.,  Flex.,  etc.  .     .     .     +     1.61 

I  CASSIOPEiC,  S.  P. 

ff  Tauri. 

14            E. 
19            F. 

4- 
4- 

1.0 
0.6 

h.  m.    s. 
Right  Ascension,          2  18  57 

Mean 4     2.50 

Div..  Flex.,  etc.  .     .     .     —     1.26 

h.  m.  s. 
Right  Ascension,          3  40  10 

Mean 

Div.,  Flex.,  etc.  .     . 

.     4 
.     4- 

2.16 
0.15 

North-Polar  Dist.,      336  50  51.12 

C  Arietis.                      ' 

North-Polar  Dist.,        66 

1      II 
16  36.11 

y  Tauri 

1 

1877. 

Mar.      15            P.              +     1.6    1 

h.  m.  s. 

1877. 

li 

h.  m.  L 

s. 

May      18            S.               +2.7 
June     II            S.               +     3.9 

Right  Ascensioji,          3    7  50 

Jan.      24            E. 
29            F. 

4-     0.2 
4     2.1 

Right  Ascension, 

4  12  48 

Mean +2.73 

North-Pdiar  Dist.,        69  24  44.56 

April     II            F. 
12            S. 

4     1.0 
4     1.4 

North-Polar  Dist., 

0      §      II 
74  40  14.80 

Div.,  Flex.,  etc.  .     .     .     —     1.02 

1877. 

24         s. 

4     1.5 

1877. 

ff 

1 

Oct.       23            E.              4-     I.I 

June     12            E. 

—     0.5 

— .      j% 

y  Ceti. 

Nov.        7            F.              —     1.4 

Aug.       3            P. 

4     1.0 

Jan.      25           F. 

4- 

9.8 

1 

h.  rn.  s. 
Right  Ascension,          2  36  56 

12            E.              4-     0.4 

Oct.      24            P. 

—    0.1 

26            S. 

4- 

3.1 

16            E.              +1.0 
Dec.        8            F.              4-1.8 

Nov.       2            S. 
19            P. 

4-     1.5 
4-     O.I 

Feb.      20            P. 
Mar.     20           F, 

4- 
4 

3.7 
3.0 

North-Polar  Dist.,        87  17    o'.'52 

• 

II            F.               4     1.7 
18            E.              4     0.9 

20           E. 
,  Dec.      14            E. 

-     0.6 
4    0.2 

April      7            F. 
June     22            S. 

4- 

a. 5 

1.8 

1877. 

'                   7 

18            E. 

4     I.I 

Aug.       3            P, 

4- 

2.0 

Aug.       3            P.              —     0.1 

Mean 4     0.79 

Oct.      24           P. 

4- 

0.9 

Oct.       18            P.             —    0.5 

Div.,  Flex.,  etc.  .     .     .     —0.14 

Mean 

4    0.68 

1  Nov.       2            S. 

+ 

2.2 

23            E.             +     0.8 

Div.,  Flex.,  etc.  .     .     . 

—    0.02 

13.          F. 

4 

0.4 

24            P.              —     0.2 
Nov.      12            E.              —    0.5 

16            E.             -f-    0.9 
Dec.        8            F.             —    0.3     ' 

C  Arietis  (Ref.). 

1                                           19                                P' 

Dec.       8           F, 

4- 

+ 

0.7 
1.0 

1877. 
Dec.      II            F.             4     2.2 

tf  Tauri  (Ref.). 
1877. 

II 

14           E. 
19           F. 

4 

4- 

0.4 
2.1 

18            E.              +1.0 

Div.,  Flex.,  etc.  .     .     .     4-0.37 

Oct.      24            P, 

4-     0.7 

Mean 

.     4- 

1.90 

,   Mean +     0. 14 

Nov.       2            S. 
Dec.      18           b. 

-     0.3 
'    0.6 

Div.,  Flex.,  etc.  .     . 

•     ^"^ 

0.19 

1   Div.,  Flex.,  etc.  .     .     .     +0.14 

i 

a  Persei. 

1 

y  Ceti  (Ref.). 

1 

1 

h.  m.  s. 
Right  Ascension,          3  15  33 

Mean 

Div.,  Flex.,  etc.  .     .     . 

—    0.07 
4    0.35 

y  Tauri  (Ref.), 

1877. 

0      1      II 

1 

* 

Oct.       18            P.              +0.2 

North-Polar  Dist.,        40  24  42.76 

,                      C  Persei. 

1877. 

n 

,   Div..  Flex.,  etc.  .     .     .     +    0.51 

tf%                                                                                            J  f 

1 

1 

Dec.      14           E. 

4 

0.7 

1877. 

h. 

m.  s.         1 

Div.,  Flex.,  etc,  .     . 

.     4 

0.34 

a  Ceti. 

• 

May        7             P.               4-1.2 
14            P.              4     1.8 

Right  Ascension,          3  46  24 

n.  m.  s. 
Right  Ascension,          2  55  51 

June       7            E.              —     i.o 
18            S.               4     0.4 

North-Polar  Dist.,        58  29    0/17 

e  Tauri. 

North-Polar  Dist.,        86  23  38'.'37 
1877. 

22            S.              4-    0.7 
Oct.       24            P.              —    0.5 
Nov.        3            F.              4-2.3 

1877. 
Jan.       24            E. 
29            F. 

II 

4     0.2 
4     I.I 

Right  Ascension, 

h.  n).  s. 
4  21  26 

Jan.       25            F.              4-1.6 

%  tf 

Mar.      20            F. 

4-     1.7     ' 

A                      J 

a« 

Mar.     20            F.              +1.2 
30            F.              +1.8 

Mean 4     0.70 

Div.,  Flex.,  etc.  .     .     .     —    0.82 

April       7            F. 
II            F. 

•♦-     I.I 

4-     1.8 

North-Polar  Dist., 

1 

V                      ff 

71     5 

37.59 

May      25            S.                     0.0 

12            S. 

4     1.4 

1877. 

n 

27            E.              -h     2.2     1 

[                   a  Persei  (Ref.). 

June     12            E. 

+     1.4    ' 

Jan.       25            F. 
,  Feb.      20            P. 

4- 

3.7 

June       7            E.              —     1,4 

1                                                                      *              ' 

18            S. 

—    0.6    • 

4- 

3.4 

18            S.              +     1.7 

1877. 

Aug.       3            P. 

4-     0.5 

Mar.     20           F. 

+ 

3-1 

Aug.       3            P.              4     0.3 

May        7            P.              —     2.2 

Oct.       24            P. 

-     0.4 

1  April      7            F. 

4- 

3.8 

Oct.       22            F.              —    0.8 

14            P.              -     0.5 

Nov.      19            P. 

-     0.8 

1           24        s. 

4 

3.3 

23            E.              —    0.4 

June     22            S.               -+-     I.I 

20            E. 

4-     0.1 

June     22            S. 

4 

3.7 

Nov.      12            E.              —     0.7 

Oct.       24            P.              —    0.6 

Dec.      1 1            F. 

4-     0.6 

Nov.       2            S. 

4 

1*5 

Dec.      18            E.              +0.8 

Nov.       3            F.              —     2.7 

14            E. 

—     0.8 

,  Dec.      19            F. 

J- 

• 

Mean +0.52 

Mean  .•....—     0.98 

Mean 

4     0.52 

Mean 

• 

Div.,  Flex.,  etc.  .     .     .     -f-     0.12 

Div.,  Flex.,  etc.  .     .     .     4-     i.io 

1 
1 

Div.,  Flex.,  etc.  .     ,     , 

4     0.08 

Div.,  Flex.,  etc,  .     . 

1 

r 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS, 


a  Tauri. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
4  28  52 


II 


73  44  21.84 


1877. 
Jan.       25 
26 
Feb.      21 
Mar. 
April 


II 


May 
June 

July 

Aug. 
Oct. 


20 

7 
II 

23 

24 

4 

19 
22 

6 

12 

3 
24 


F. 
S. 
E. 
F. 
F. 
F. 
F. 
S. 
E. 
P. 
S. 
E. 
S. 
P. 
P. 


+ 

4- 
+ 
4- 

+ 

+ 
+ 

+ 


2.1 
3.1 

30 

1.8 
2.9 
4.2 
5.0 
4.2 
2.9 
2.9 
2.8 
2.7 

3.1 
1.4 
i.o 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     2.87 
—    0.20 


o  Tauri  (Ref.). 


1877. 
May       4  E, 

Div.,  Flex.,  etc.  . 


n 


+ 


2.0 
0.33 


9  Camelopardalis. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Feb.  20 
21 
April  7 
June  22 
Oct.      24 


P. 
E. 
F. 
S. 
P. 


h.  m.  s. 
4  41  50 

23  52    9-25 

II  • 

+  2.3 
+  2.3 
-+-     1.4 

+  1.9 
+     2.0 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     1.98 
-     0-99 


9  Camelopardalis,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
June     23 
25 


S. 
P. 


h.  m.     s. 
4  41  50 

e  I  II 

336     7  50.75 

II 

+     1.5 
+     0.5 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


1. 00 
0.97 


I  Aurig.«. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.    s. 
4  48  59 


II 


57     I  49.69 


1877. 
Jan.       25 


II 


Feb. 
April 

July 

Aug. 

Oct. 

Dec. 


26 

6 

20 

7 
II 

23 

6 

II 

3 
24 
Id 


F. 
S. 
F. 
P. 
F. 
F. 
F. 
E. 
F. 
P. 
P. 
E. 


+  4.1 

+  3.1 

+  3.6 

+  1.9 

-\-  2.3 

+  2.9 

+  4.1 

-f  1.9 

+  0.2 

+  f  .2 

-h  1.4 

+  0.9 


Mean..     .     .     . 
Div.,  Flex.,  etc.  . 


+     2.30 
+     0.14 


II  Orionis. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Jan.       25 

Feb.        6 

21 


F. 
F. 
E. 


h.  m.   s. 

4  57  33 

O  I  II 

74  46     7.45 

II 

-h     2.0 
+     3-0 


Mean  .     .     .     . 
Div.,  Flex.,  etc,  . 


+ 


1.7 

2.23 
0.18 


II  Orionis  (Ref.). 


1877. 
Jan.       25 

Feb.      21 


II 


F. 
E. 


Mean  .... 
Div.,  Flex.,  etc.  . 


—     0.8 
+     0.8 

0.00 
+     0.34 


a  AURIGiE. 


Right  Ascension, 
North-Polar  Dist.. 


1877. 
Jan,       25 


h.  m,  s. 
5     7  36 

O  I  II 

44     7  45.99 
II 


Feb. 
May 


I 


une 
uly 


26 
29 

14 
20 

4 

17 

25 
II 

12 


F. 
S. 
F. 
F. 
P. 
E. 
F. 
F. 
F. 
S. 


Mean  . 

Div.,  Flex.,  etc. 


-h 

0.6 

+ 

1.7 

-h 

0.5 

+ 

2.2 

+ 

2.9 

+ 

2.4 

+ 

2.1 

4- 

1.5 

— 

0.4 

4- 

1.5 

4- 

1.50 

— 

0.77 

a  AuRiGi*:  (Ref.). 


1877. 
Jan.       25 

26 

Feb.      20 

May        4 


F. 
S. 
P. 
E. 


Mean  .      .      .      . 
Div.,  Flex.,  etc.  . 


4- 


2.2 

1.5 
0.6 

0.5 

1.20 
1.09 


0  Orionis. 


h.  m.  s. 
Right  Ascension,  5    8,38 

O  /  II 

North-Polar  Dist.,        98  20  42.60 


P  Tauri, 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  8* 
5  18  31 


Of  II 

61  29  54.36 


1877. 

Jan.       26 


Feb. 


May 
June 
July 

Dec. 


30 

7 

8 

9 
10 

14 

15 
20 
21 

18 

25 
II 

12 

8 


S. 
S. 
S. 
P. 
E. 
F. 
F. 
S. 
P. 
E. 
S. 
F. 
F. 
S. 
F. 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
-h 


Mean  . 

Div.,  Flex.,  etc. 


4- 
4- 


II 

0.7 
1.2 
2.9 
0.9 
2.0 
I.I 

3.5 
1.2 

I.I 

2.0 

1.8 
I.I 

0.7 
1.9 
0.1 

1.37 

O.II 


/3  Tauri  (Ref.). 


1877. 
Jan.       26 

Feb.      20 


II 


S. 
P. 


Mean  .... 
Div.,  Flex.,  etc.  . 


4- 

4- 


0.5 
0.6 

0.05 
0.27 


Groombridge  966,  S.  P. 


Right  Ascension, 
North-Polar  Dist,, 


1877. 
June      23 
July      26 
30 


S. 
P. 
P. 


h.  m.  s. 

5  23  18 

0  4  II 

344  57  28.00 

II 

4-  3-4 
4-  2.2 
4-     0.6 


Mean  .     .     .     . 
Div.,  Flex,,  etc.  . 


4-     2.07 
—     1.23 


6  Orionis. 


Right  Ascension, 

North-Polar  Dist.,        90  23  30.68 


h.  m.  s. 
5  25  43 

01        II 


1877. 
Jan.      30 

Feb,        7 

8 

9 
10 

15 
21 

23 
15 

17 

18 

25 
6 

II 

8 

II 

19 


II 


April 
May 


J 


une 
uly 


Dec. 


S. 
S. 
P. 
E. 
F. 
S. 
E. 
F. 
P. 
F. 
S. 
F. 
E. 
F. 
F. 
F. 
F. 


Mean  .... 
Div.,  Flex.,  etc.  , 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 

4- 
4- 


0.9 

3.6 

1.3 
2.6 

3.3 
2.2 

3.9 
2.7 

2.5 
0.3 
2.4 

2.5 
1.0 

0.8 

0.8 

I.I 

2.5 

2.02 
0.05 


1877. 
Jan.       29 

30 
Feb.        7 

8 

9 
10 

14 

15 
21 

April     23 

May        4 

18 

July      II 


II 


F. 
S. 
S. 
P. 
E. 
F. 
F. 
S. 
E. 
F. 
E. 
S. 
F. 


Mean  .... 
Div.,  Flex.,  etc.  . 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 

4- 
4- 


0.4 
1.6. 

3.9 
0.7 

1.4 

1.4 
3.0 

1.9 

2.9 

2.4 
1.8 

2.7 
0.6 

1.90 
0.16 


e  Orionis. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
5  29  58 


*i 


91  16  55.2a 


1877. 
April     23 
May        4 


»i 


F. 
E. 


4-     3.0 
+    2.5 


e  Orionis — Continued. 


1877. 

May      15 

'uly      II 

ec.      II 

19 


{>' 


P. 

F. 
F. 
F. 


Mean  .... 
Div.,  Flex  ,  etc.  . 


4- 
4- 
4- 


4- 
4- 


II 

2.7 

1.0 

I.I 

0.8 

1.85 
0.17 


a  Orionis. 


Right  Ascension, 
North-Polar  Disc, 


h.  m.  s. 

5  48  31 

•      I       II 
82  37    3.00 


1877. 
Jan.      28 
Feb.       8 


May 

July 
Dec. 


9 

4 

II 

19 


E. 
P. 
E. 
E. 
F. 
F. 


+ 
+ 
4- 

4- 


3.8 

"•3 
2.4 
3.6 
0.3 

1.8 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-      2.30 
—      0.04 


a  Orionis  (Ref.). 


1877. 
Feb.        8 

9 


P. 
E, 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


+  0.6 

4-  0.8 

4-  0.70 

4-  0.S4 


22  Camelopardalis. 


Right  Ascension, 
North-Polar  Dist.^ 


1877. 
Feb.        8 

9 
20 


P. 
E. 
P. 


h,  in.  s. 
6.   5  17 

o  4  'f 

20  38  25.54 

II 

+  1.2 
4-  2.9 
4-     2.2 


Mean  .... 
Div.,  Flex.,  etc.  . 


+    s.io 
—    I. II 


22  Camelopardalis,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
May      15 

June     23 

July      30 


P. 
S, 
P. 


Mean  .... 
Div.,  Flex.,  etc.  . 


h.  m.  s. 
6    5  17 

339  21  34.40 


0.0 
-h  1.8 
4-    0.5 

4-    0.77 


/i  Geminorum. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Feb.       6 

17 
a8 

[uly      27 


F. 
£. 
£. 
E. 
F. 
F. 


h.  m.  s. 
6  15  31 

o        I         m 

67  25  30.11 


4-  0.7 

4-  «.: 

4-  iJ 

4-  3.' 

4-  0. 

4-  0. 


Mean 4-1 

Div.,  FleSn  etc.  .     .     .    —   0 


^^'*. 


>    . 
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y  Geminorum.                   ' 

51  Cephei,  S.  P.— Continued. 

6  Geminorum  (Ref.). 

3  Geminorum. 

h.  m.  s. 

1877. 

1877. 

h.  m.  s. 

Right  Ascension,            6  30  36 

June      14            F.             4-     2.3 

Feb,      13            E.              —     0.5 

,  Right  Ascension,            7  37  47 

0         <           n 

22            F.              —     0.6 

Div.,  Flex.,  etc.  .     .     .     -+-     0.39 

Q                t                      $• 

North-polar  Dist.,        73  29  50.32 

23            S.              4-     1.5 

29            F.              4-1.7 

1 

North-Polar  Dist.,        61  40  41.67 

1877.                                          "      1 

July        6            P.              4-    0.6 

1877. 

Feb.        3           S.             +    2.5     , 

6        F.         -h   2.7   ; 

7            E.              4-     2.0 

j                         PlAZZI  V 11-67. 

Jan.       28            E.              4-3.2 
Feb.        6            F.              -4-1.3 

8            F.              4-     1.2 

1 

8            P.              -h     1.5 

12            F.              4-     3.2 

h.  ni.  s. 

14            F.              4-     3.9 

13            E.              +31 

14            P.              4-0.3 

Right  Ascension,            7  18    4 

June      19            S.               -H     3.9 

17            E.              4-     2.9 

16            F.              4-1.4 

1 

20            P.              -*-     1.7 

July      27            F.              4-1.8 

26                P.                   —       T.2 

North-Polar  Dist,.        21  17  ii'.'8i 

23            S.               4-     3-4 

29              P.                4-     2.5     , 

Aug.      17            S.               4-     2. 9 

Aug.       9            S.               -4-3.5 

Dec.      XI            F.             4-1.2 

i8            F.              4-     2.8 

1877. 

15            E.              4-     2.9 

Mean 4-     2.28 

Div.,  Flex.,  etc.  .     .     .     —     0.21 

•20            S.             "4-1.9 
21            £.               4-     2.7 
27            S.              -     2.8 

Jan.       27            P.              —     0.1 
Div.,  Flex.,  etc.  .     .     .     —     1.08 

Dec.        3            P.              —    0.1 

Mean 4-2.63 

Div.,  Flex.,  etc.  .     .     .     +     0. 11 

y  Geminorum  (Ref.). 

Mean 4-     1.17 

Div.,  Flex.,  etc.  .     .     .     —     i.oi 

1877. 

PlAZZI  VII-67,  S.  P. 

^  Geminorum. 

Feb.        8            P.              4-1.9 
Div.,  Flex.,  etc.  .     .     .     4-     0.33  ' 

e  Canis  Majoris. 

h.  m.  s. 
Right  Ascension,            7  18    4 

h,  m.  s. 

a  Cams  Majoris^ 

n.  ni.  s. 
Right  Ascension,            6  53  48 

North-Polar  Dist.,      338  42  48V19 

Right  Ascension,            7  45  58 

0      /        II 

•.T               1        T^       .               r^.                                     "«           '-                  '*      ^ 

North-Polar  Dist.,        6255     2.84 

h.  m.  s. 

North-Polar  Dist.,      118  40  20.96 

1877. 

'                                             «/  ■/                                 ^m 

Right  Ascension,            6  39  44 
North-Polar  Dist.,      106  32  54.96 

1877. 
Jan.       27            P.              4-1.5 
28            E.              4-     2.6 

July        6            P.               4-1.4 
Div.,  Flex.,  etc.  .     .     .     —     1.12 

1877. 

'Mar.      20            F.              4-2.3 
Div.,  Flex.,  etc.  .     .     .     4-0.07 

1877. 

30            S.              4-     1.3 

Feb.        3            S.              4-     2.2 

Feb.       17            E.              4-2.2 

as  Geminorum 

T  T                           %  V 

6            F.              4-     3.2 

19            S,              4-     2.2 

3  Urs.«  Majoris. 

13            E.              4-     2.5 

25            E.              4-0.7 

h.  m.  s. 

- 

17            E.              4-     3.7 

May       28            E.              4-1.2 

Right  Ascension,            7  26  45 

h.  m.  s. 

21            E.              4-     1.5     1 

July      27             F.              —     2.8 

01       It 

Right  Ascension,            8    0  33 

,  May      28            E.              +1.7 

29            P.               -     0.7 

North-Polar  Dist.,        57  50  37.10 

0      «       II 

July      27            F.              +     i.o 

Dec.        3            P.              —     0.1 

North-Polar  Dist.,        21  10    0.51 

29            P.              +     2.0 

19            F.              —    0.4 

1877. 

Dec.      II            F.              4-2.0 

Mean +0.70 

Jan.       28            E.              4-1.9 
Feb.        6            F.              4-0.2 

1877. 
Mar.      15            P.              4-1.8 

Mean 4-     2.20  < 

Div.,  Flex,,  etc.  ...     4-    0.41 

Mar.      23            S.               -H     2.1 

Div.,  Flex.,  etc.  .     .     .     —     1.08 

Div.,  Flex.,  etc.  .     .     .     4-     o.io  1 

June        I            E.              -h     2.2 

1 

S  Canis  Majoris. 

20             P.               4-     I.I 

51  Cephei.                      1 

h.  m.  s. 

Aug.       9            S.               +-     3.2 
15            E.              —    o.f 

15  Argus. 

Right  Ascension,            7     3  23 

h.  m,  s. 

Dec.        3            P.              -♦-0.3 

h,  m.  s. 

Right  Ascension,            6  42  15 

North-polar  Dist.,       116  11  55.11 

^  fl                                                                                         .                        ^ 

Right  Ascension,            8     218 

0         $               ii 

»                                                          a^  «# 

Mean 4-1.36 

North-Polar  Dist.,          2  46    2.93 

4^                                                                                                  #■ 

1877. 

Jan.       27            P.              -*-     3.1 

Div.,  Flex.,  etc.  .     .     .     4-0.10 

North-Polar  Dist.,      113  57    2.07 

1877. 

28            E.              4-     4.3 

1877. 

Jan.       28            E.              4-0.8 

30            S.               4-1.0 

Feb.      14            F.              -+-3.3 

Feb.        3            S.              -     0.5 

Feb.        3            .S.               -f     1.3 

a  Canis  Minoris. 

June     23            S.              4-     4.4 

8            P.              4-     0.7 

19         s.          4-    3.5 

1 

9            E.              -*-     1.5 

25            E.              4-     3.3 

n.  m.  s. 

Mean +     3.85 

13            E.              4-     0.8 

July      29            P.              4-3.0 

Right  Ascension,            7  32  52 

Div.,  Flex.,  etc.  .     .     .     4-0.32 

17            E.              4-     0.8 

Dec.        3             P.              4-1.7 

0          1             n 

19             S.                4-     0.6 

19            F.              4-3-1 

North-Polar  Dist.,        84  27  40.97 

•                                                         1 

21            E.              4-     1.5 

^                                                                                                                       m^ 

1 

t  Hydr^. 

Dec.      II            F.              4-0.2 

mm 

Mean 4-2.70 

1877- 

19            F.              —     1.0 

Div.,  Flex.,  etc.  .     .     .     4-0.37 

Jan.       28            E.              -f     1.0 

h.  m.  s. 

Feb.        9            E.              —     0.5 

Right  Ascension,            8  40  16 

Mean 4-0.54 

Div.,  Flex.,  etc.  .     .     .     —    0.95 

6  Geminorum. 

14            F.              4-     2.4 
Mar.      23            S.               +1.5 

North-polar  Dist.,        83     7  51.09 

h.  m.  s. 

June        I            E.              4-     1.0 

51  Cephei  (Ref.). 

Right  Ascension,            7  12  47 

0             i                it 

19           s.             4-    1.9 
^               20            P.              4-0.4 

1877. 
Jan.       26            S.               4-2.1 

1877.                                       "      i 

North-Polar  Dist.,        67  47  33.94 

23            S.               4-     2.8 

Feb.        6            F.              +2.1 

Feb.        8            P.              —     1.3 
Div.,  Flex.,  etc.  .     .     .     4-     1.57 

.  0  _..                                                                                          tf 

Aug.       9            S.               -h     2.1 

9            E.              4-     1.9 

1877. 
Jan.       27            P.              4-1.8 

15            E.              —     0.1 
'  Dec.        3            P.              —     1.0 

10            F.              -+-2.7     i 
25            E.              4-     3.,     ' 

28            E.              4-     2.3 

Mar.       9            E.              4-     2.0 

51  Cephei,  S.  P. 

30            S.              4-1.9 

Mean 4-1.05 

15            P.              4-     1.8 

Feb,        3            S.              4-0.4 

Div.,  Flex.,  etc.  ...     4-     0.09 

20            F.              +     2.6 

h.  m.  s,        1 

13            E.              4-     1.6 

^ 

23            S.               4.     1.7     , 

Right  Ascension,            6  42  15 

19              S.                  +1.2 

April      6            E.              +     3.7     1 

0       /        fi      ' 

25            E.             4-1.0 

• 

II             F.              4-     3.8 

North-Polar  Dist.,       357  13  57.07 

July      27            F.              4-2.3 

a  Canis  Minoris  (Ref.). 

20            S.              4-     3.6 

29            P.              4-2.1 

June     23            S.              4-     4.4 

1877. 

1877. 

— ^•^— 

Feb.        7            P.              —     0.1 

Mean 4-     1.62 

Feb.        9            E.              —0.4 

Mean +     2.73 

May      31            P.              4-1.2 

Div.,  Flex.,  etc.  .     .     .     —     0.10 

■  .Div.,  Flex.,  etc.  .     .     .     4-0.57 

1 

Div.,  Flex.,  etc.  ...     4-     o.ci 
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I  Vksm  Majoris. 

I  Draconis  (Ref.). 

1 

e  Leonis. 

1 

a  Leonis — Continued. 

h.  in.  s. 
Right  Ascension,           8  50  47 

1877. 
Mar.      15            P.             — 

11 
0.6 

Right  Ascension, 

h.  m. 
9  38 

s. 

52 

1877. 
April     14            E. 

4- 

II 
2.1 

North-Polar  Dist..        41  28  37'.'39 

1  Div.,  Flex.,  etc.  .     .     .     4- 

1 

1.29 

North-Polar  Dist., 

0      1 
65  39 

"       1 
36.58  ' 

20           S. 
22            E. 

4- 
4- 

2.9 
3.4 

1877. 
Jan.       26            S.              +1,4 

Feb.        6            F.              4-1.2 

9            E.              4-     I.I 

25            P. 

4- 

1.7 

1877. 

" 

May      18            S. 

4- 

3.0 

Jan.      26           S. 

4- 

0.9 

Nov.     27            P. 

4- 

1-3 

I  Draconis,  S.  P. 

30           S. 

4- 

1.0    1 

Feb.        3            S. 

4- 

0.4 

Mean 

• 

4- 

2.07 

Mar.      15            P.             —    0.3 

1                                       h.  m. 

s. 

6           F. 

4- 

1.4 

Div.,  Flex.,  etc.  . 

• 

0.20 

April      6            E.              4-1.2 

Right  Ascension,            9  19  24 

7           S. 

4- 

1.8 

V  tf 

0           i 

J  J 

Mar.       9           E. 

4- 

I.I 

Mean 4-0.92 

Div.,  Flex.,  etc.  .     .     .     —    0.81 

North-Polar  Dist.,      351  52 

3.26 

I?           P. 
29           E. 

4- 
4- 

1.5 
1.9     , 

a  Leonis  (Ref.). 

1877. 

It 

April      5            P. 

4- 

0.9 

1877, 

II 

I  Vksm  Majoris  (Ref.). 

Oct,       II            E.             — 

0.6 

14           E. 

4- 

2.3 

Jan.       27            P. 

4- 

1.9 

1877. 

Nov.      II            P.              — 
1  Dec.       9            P.              — 

1.3 
0.7 

20           S. 
23            F. 

4- 
4- 

3.0 

1.8     1 

April      6            E. 

4- 

1.3 

Jan.       26            S.              —     1.0 
Feb.        6            F.              —    0.4 
April      6            E.              —     I.I 

Mean — 

Div.,  Flex.,  etc.  ...     — 

0  87 
1. 21 

25            P. 
May       18            S. 

July        7            E. 
Nov.     27            P. 

4- 
4- 
4- 

1.2 

2.8 
1.3     1 

Mean 

Div.,  Flex.,  etc.  . 

• 
• 

4- 
4- 

1.60  ' 
0.37 

4- 

1.0 

Mean —    0.83 

Uiv.,  Flex.,  etc.  ...     4-     1.08 

Mean 

.     4- 

1.52 

32  Urs^  Majoris, 

1 

Div.,  Flex.,  etc.  .     . 

.     4- 

o.ot 

h. 

m. 

s. 

c^  Urs^  Majoris. 

a  HYDRiB. 

1 

Right  Ascension, 

10 

9 

5 

h.  m.  s. 
Right  Ascension,            8  59  33 

h.  ni. 
Right  Ascension,            9  21 

s. 

33 

e  Leonis  (Ref.). 

North-Polar  Dist., 

0 
24 

16 

45 '.'57 

North. Polar  Dist.,        2222     7.10 

North-Polar  Dist.,        98    7 

34''28  , 

1877. 
Nov.     27            P. 

II 

0.0 

1877. 
Jan.       30            S. 

Feb.        7            S. 

It 
0.6 

_  fi  i__                                                                                        // 

1 

1 

Div.,  Flex.,  etc.  .     . 

.      4- 

0.33 

4- 

0.2 

1877. 
Feb.        8            P.              4-0.2 

1877. 
Jan.       26            S.               4- 

30            S.              4- 

1.5 
1.9 

fi  Leonis. 

1 

Mar.      30            F. 
April     25            P. 

4- 
4- 

1.3 
1.7 

Feb.        3            S.              4- 

1.0 

h,  m. 

s. 

Mean 

• 

4- 

0.65 

<T*  Urs^  Majoris,  S.  P. 

9           E.             4- 
10            F.              4- 

0.7 
2.3 

Right  Ascension, 

9  45 

46 

Div.,  Flex.,  etc.  .     . 

• 

— 

0.98  j 

h.  m.  s. 
Right  Ascension,            8  59  33 

15            S.               4- 
17            E.              + 

2.1 
1.8       ! 

North-Polar  Dist., 

0      1 
63  24 

52"36  ' 

32  Urs.«  Major] 

[s  (Ref.l 

. 

01       II 

21            E.              4- 

1.0 

1877. 
Feb.      13            E. 
17            E. 

19          s, 

21            E. 
28            P. 

II 

North-Polar  Dist.,       337  37  52.90 

1877. 
Oct.       14            P.              4-2.4 
Div.,  Flex.,  etc.  ...     —     1.07 

25            E.              4- 

28  P.              4- 
Mar.       9           E.             4- 

20           F.              4- 

29  E.             4- 

30  F.              4- 
April      6            E.              4- 

12            S.              4- 
14           E.             4- 

1.6 
2.6 
2.1 
2.5 
1.3 

4- 
4- 
-h 
4- 
4- 

1.5 
0.3 

0.9 

0.3 

1.4 

1877. 
Jan.      30            S. 
Feb.        7            S. 

Mean 

• 

— 

1.7 
3.4 

2.55 

K  Cancri. 

h.  m.  s. 

3.1 

3.6 
2.0 
2.4 

Mar.      15            P. 

30            F. 
April    23            F. 

25            P. 

4- 
-h 
4- 
4- 

0.9 

2.3 
1.3 
1.7 

Div.,  Flex.,  etc.  .     . 
>'  Leonis 

• 

4- 

1.59 

Right  Ascension,            915 

20            S.               4- 

2.4 

Nov.      27            P. 

4- 

0.9    1 

# 

North-polar  Dist.,        78  50  15.65 

1877. 
Jan.       26            S.               4-1.3 

Mean 4- 

Div.,  Flex.,  etc.  .     .     .     4- 

1.99 
0.05 

Mean 

Div.,  Flex.,  etc.  .     . 

.     4- 

.     4- 

1. 15 

0.06 

1 

Right  Ascension, 
North-Polar  Dist.. 

h. 
10 

69 

m. 
13 

32 

s. 
II 

li?93 

Feb.        9            E.              4-3.1 
10            F.              4-     3-3 

a  Leonis. 

1877. 

1 

25            E.              4-     1.7 

28            P.              4-1.9 

Mar.        9            E.              4-     2.9 

//  URSi«  Majoris. 

h.  m. 

s. 

Right  Ascension, 

!  h.  m. 
10    I 

s. 

49        ! 

Jan.       27            P. 

30            S. 

Feb.        3            S. 

4- 
4- 
4- 

2.4     ' 

3.5 

0.4 

15            P-              4-     2.0 
30            F.              4-3-5 
April       6            E.              4-5.0 
11            F.              4-     3.9 
20            S.              4-     3.9 

Right  Ascension,            9  23 
North-Polar  Dist.,         19  37 
1877. 

34 
5145 

n 

North-Polar  Dist., 

1877. 
Jan.       27            P. 

30            S. 

0      1 
77  25 

4- 

n 
55.44 

II 
I.l 

6  F. 

7  S. 
10           F. 

*•    13            E. 
14            F. 

4- 

4- 
-h 
4- 
4- 

2.3 
2.2 

4.6 

3.2 
4.5 

21            P.              4-1.7 

Feb.      21            E.              — 

0.2 

4- 

2.0 

15         s. 

4- 

1.7 

Div.,  Flex.,  etc.  ...     — 

1. 16 

Feb.        3            S. 

4- 

0.9 

17            E. 

4- 

2.6 

Mean 4-2.85 

Div.,  Flex.,  etc,  .     .     .     —     0.22 

■»                          w 

1 

1 

7            S. 
10            F. 
13            E. 

4- 
4- 

2.0 
4.6 

27            S. 
!  Mar.       9            E. 

4- 
4- 

2.9 
2.9 

4- 

1.9 

29           E. 

4- 

2.8 

14            F. 

4- 

4.5 

1                30            F. 

4- 

4.0 

I  Draconis. 

d  URSiE  Majoris,  S.  P. 

15          s. 

4- 

0.4 

April       5            P. 

4- 

2.5 

h.  m.  s. 
Right  Ascension,            9  19  24 

h.  ro. 
Right  Ascension,            9  23 

s. 
34 

21            E. 

27  s. 

28  P. 

4- 
4- 
4- 

0.7 
1.9 
0.8 

1                II            F. 

'                12            S. 

20            S. 

4- 
4- 
4- 

5.4 

3.0 

4.4 

North-Polar  Dist..         °8    '7  56'.'74 

North-Polar  Dist.,       3.40  22 

1 

1 

8.55 

Mar.        7            S. 
9            E. 

4- 

2.2 
0.7 

'               22            E. 
23            F. 

4- 
4- 

4  5 
3.7 

1877. 

15            P. 

4- 

1.7 

25            P. 

4- 

3.0 

Mar.      15            P.              4-     3-3 

1877. 

II       1 

29            E. 

4- 

2.0 

July        7            E. 

4- 

2.4 

April     21             P.              4-     2.6 

Oct.       14            P.              4- 

0.9     1 

30            F. 

4- 

2.4 

Oct.         4            S. 

4- 

1-3 

July      30            P.              4-     2.0 

Dec.       9            P.              4- 

0.3     j 

April      5            P. 
6            E 

4- 
4- 
4- 
4- 

1.0 

2    0 

Nov.      27            P. 

4- 

2.4 

Mean 4-     2.63 

Div.,  Flex.,  etc.  .     .     .     —     1.17 

Mean 4- 

Div.,  Flex.,  etc.  .     .     .     — 

0.60 
1. 16  1 

7            F. 
II            F. 

*  • «-» 
1.9 
4.6 

Mean 

4- 

3.02 
0.15 

Div.,  Flex.,  etc.  , 

• 
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9  Draconis. 


Right  Ascension, 
North-Polar  Dist., 


h.   m.  s. 
10  24  36 


a  Vksje  Majoris. 


ti 


13  39  16.73 


Right  Ascension, 


h.  m.   s. 
10  56    7 


1877. 
Feb.      27 

April     20 

23 

Nov.      27 


n 


s. 

s. 

F. 
F. 


-  0.7 
-h  2.1 
+  2.9 

-  0.5 


Norih-Polar  Dist.,        27  35     8.09 


r  Leonis. 


Right  Ascension, 
North-Polar  Dist., 


Mean + 

Div.,  Flex.,  etc.  .     .     .     — 


0.95 
I. II 


1877. 
Jan.       27 

Feb.      28 

Mar.        7 

April     II 

23 


9  Draconis  (Ref.). 


1877. 
April    23 

Nov.      27 


July 
Sept. 


25 
30 

9 


P. 
P. 
S. 
F. 
F. 
P. 
P. 
F. 


+ 

1.5 

+ 

0.5 

0.0 

-+- 

1.2 

+ 

1.6 

+ 

0.7 

4- 

0.4 

— 

3.0 

1877. 

Jan.  27 

Feb.  27 

Mar.  7 

May  12 


P. 
S. 
S. 
E. 


h.  m,  s. 
II  21  37 

o       #  n 

86  27  59.04 

+  1.4 

+  1.2 

+  2.3 

■+-  2.1 


Mean  .     .     .     . 
Div.,  Flex.,  etc.   . 


+     1.75 
+     0.12 


Mean  .     .     .      . 
Div.,  Flex,,  etc.  . 


+     0.36 
-     0.93 


n 


F. 
P. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.   . 


-  1.8 

-  1.5 

-  1.65 
+  1.34 


9  Draconis,  S.  P. 


Right  Ascension, 
North-Polar  Dist.. 


1877. 
July       29 

Oct.       24 


S. 
P. 


h.  m.  s, 
10  24  36 

01        II 
346  20  43.27 

It 

+     2.1 
+     1.7 


a  Uksje  Majoris  (Ref.). 


1877. 
Jan.       27 
Feb.      28 
Mar.        7 
April     II 

23 

25 
30 


July 


P. 
P. 
S. 
F. 
F. 
P. 
P. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


II 

-  2.8 

-  1.7 

-  2.2 

-  1.5 

-  2.5 

-  2.5 

-  1.3 

-  2.07 
+  1.53 


X  Draconis. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Feb.      27 
Mar,        7 
April     22 
July      30 


S. 
S. 
E. 
P. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


h.  m.   s. 
II  24    5 

O  I  II 

19  59  26.70 
II 


—  0.3 

—  0.3 
4-  I.I 

—  2.0 

—  0.38 

—  1. 14 


A  Draconis,  (Ref.). 


Mean +     1.90 

Div.,  Flex.,  etc.  .     .     .     —     1.22 


P  Leonis. 


Right  Asoension, 

North-Polar  Dist., 

1877. 
April     II  F. 

Div.,  Flex,,  etc.    . 


h.  m.    s. 
10  26  20 

01        II 
80    3  39-39 

II 

+     3.5 
.     —     0,20 


d  Leonis. 


Right  Ascension, 


h.  m.  s. 
II     7  34 

Of  II 


North-Polar  Dist.,        6848     8.82 

1877. 
Jan.       27 


Mar. 


30 

7 

24 

29 
April     12 

23 
14 
30 


/  Leonis. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
10  42  47 

01        II 
78  48  14.87 


May 
July 
Aug.     10 
Oct.       12 


P. 
S. 

s. 
p. 

E. 
S. 
F. 
S. 
P. 

s. 
s. 


1877. 

April     22  E. 

Div.,  Flex.,  etc.  . 


II 


+ 


1.5 
1.49 


X  Draconis,  S.  P. 


+ 
+ 


1.2 
0.9 

1.3 

1.8 

2.0 
1.8 

1.3 
2.1 

1.4 

4.7 
0.2 


Right  Ascension, 

North-Polar  Dist.,      340    o  33.30 


h.  m,  s. 
II  24    5 

01        II 


1877. 
Nov.      12 
Dec.      14 


II 


E. 
E. 


+    0.4 
+     3-1 


Mean  .... 
Div..  Flex.,  etc.  . 


+     1.75 
-     1.15 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  , 


+     1.70 
—    0.13 


V  Leonis. 


d  Leonis  (Ref.). 


1877. 

Jan.       27 

Feb.      27 

April      7 

II 

22 

25 


P. 
S, 
F. 
F. 
E. 
P. 


+ 
4- 


II 

2.4 
2.0 

1.9 

2.5 

2.8 

2.3 


1877. 
Jan.       30 

April     23 


Right  Ascension, 
North-Polar  Dist., 


h.  m,  s. 
II  30  39 

O  I  II 

90    8  40.54 


M 


s. 

F, 


Mean  .  ... 

Div.,  Flex.,  etc.    . 


+     2.32 
—     0.22 


Mean  .... 
Div.,  Flex.,  etc,  . 


+ 

4- 
+ 


0.7 
2.1 

1.40 
0.38 


6  Crater  IS, 


Right  Ascension, 


h.  m.    s. 
II  13  12 


O  <  II 

North-Polar  Dist.,       104    6  46,60 


/  Leonis  (Ref.). 


1877. 
Jan.       27 


II 


1877. 
Feb.      27 

April     II 
25 


II 


S. 
F. 
P. 


4- 


1.4 
4-  2.4 
+     0.8 


Mean +     1-53 

Div.,  Flex.,  etc.   .     .     .     4-0.39 


Feb. 
Mar. 


April 

May 

July 


27 

7 

24 

29 
7 

14 
30 


P. 

S. 
S. 
P. 
E. 
F. 
S. 
P. 


4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 


1.5 
2.2 

2,2 

1.7 
2.1 

1.5 

1.6 
1.2 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     1.75 
4-     0.15 


1877. 
Feb.      27 

Mar.      24 

April      7 

12 

May      12 


H 


s. 
p. 

F. 
S. 
E. 


4- 
4- 
4- 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4- 
4- 


1.6 

1.5 
2.0 

1.5 
1.6 

1.64 
0.16 


P  Leonis. 

'  Right  Ascension, 
North-Polar  Dist.,        74  44  24,32 


h.  m.  s. 
II  42  47 

O  I  II 


1877. 

Feb.      20 

27 
29 

30 

April     23 

May 


Mar. 


July 


12 

14 
30 


P. 
S. 
E. 
F, 
F. 
E. 
S. 
P. 


4- 
4- 
4- 
4- 
4- 
4- 


II 

1.6 
2.8 
2.2 

3-4 

2.8 

2.7 
3.2 

2.6 


/3  Leonis — Continued, 


1877. 

Aug.     10 

Oct.        4 

12 

22 


S. 
S. 
S. 
E. 


4- 
4- 


Mean 

Div.,  Flex.,  etc.  .     .     . 

3  Leonis  (Ref.), 

1877. 
Feb,      20  P. 

Div.,  Flex.,  etc.  .     .     . 


5.9 
1.7 
0.0 

2.6 

2.62 
0.19 


II 


+     1.7 
-f     0.34 


y  Urs^e  Majoris. 


Right  Ascension, 

North-Polar  Dist., 

1877. 

Feb,      20  P. 

Mar.      23  S. 

24  P. 

April     14  E. 

May      12  E. 

18  S. 

Oct.        4  S. 


h.  m.  s. 
II  47  21 

O  «  II 

35  37  17.05 

II 

4-  0.6 

4-  1.4 

4-  1.6 

4-  2.2 


4- 

4- 
4- 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


I.I 
2.6 
i.o 

1.50 
0.93 


1877. 
Feb.      20 

Mar.      24 

April     14 

May      12 

18 


y  URSiE  Majoris  (Ref.). 

+ 


P. 
P. 
E. 
E. 
S. 


Mean  .... 
Div.,  Flex.,  etc.  . 


It 

0.3 
1.0 

I.I 

0.3 
2.3 

0.88 
1.29 


0  ViRGINIS. 


Right  Ascension, 

North-Pclar  Dist., 

1877. 

Feb.      20  P. 

April      7  F. 

11  F. 

12  S. 
May      18  S. 

23  P. 


h.  m.  s. 
II  58  57 

O  /      .  II 

80  35     0.88 


It 


+ 

4- 


Mean  .... 
Div.,  Flex.,  etc.  , 


0  ViRGiNis  (Ref.). 


>877. 
Feb.      20 

April     12 

May       18 


P. 
S. 

S. 


4- 
+ 
4- 


1.6 
1.6 

2.8 

1.7 
I.I 
2.1 

1.82 
0.18 


It 

1.8 

0.5 
1.3 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     1.20 
4-     0.44 


4  Draconis. 


Right  Ascension, 

North-Polar  Dist.. 

1877. 

Feb.      20  P. 

April       5  P. 

25  P. 

May      23  P. 


h.  m.  s, 
12    6  25 

O  /  II 

II  42    2.44 


+ 


Mean  .     .     .     . 
Div,,  Flex.,  etc.  , 


1.2 
0.8 
0.6 
0.3 

0.02 
1. 10 
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4  Draconis  (Ref.). 


1877. 
Feb.      20 

April      5 


II 


P. 
P. 


Mean  .... 
Div.,  Flex.,  etc.  . 


—  2.6 

—  2.8 

—  2.70 
-+-  1.36 


K  Draconis,  S.  P. 

h.  m.  s. 
Right  Ascension,  12  28  13 

o       /  n 

North-Polar  Dist.,      340  27  57.59 


4  Draconis,  S,  P, 

h.  m.  s. 
Right  Ascension,  12    6  25 

North-Polar  Dist.,      348  17  57.56 


1877. 
July       29 
Nov.      17 

19 


n 


s. 

F. 
P. 


+  1.9 
+  3.6 
+     2.9 


0  ViRGINIS. 


Right  Ascension, 
North-Polar  Dist., 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


+     2.80 
—     1.16   i 


1877. 
Nov.     19  P. 

Div.,  Flex.,  etc.  . 


II 


+     2.7 
—     1.29 


rj  ViRGINIS. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Mar.      24 

30 
April  14 
May      23 

July     15 


h. 

m. 

s. 

12 

13 

37 

89  58  58'.'44 

It 

322  Camelopardalis. 


Right  Ascension, 
North-Polar  Dist., 


T877. 
Mar.      15 
April     25 
May      23 


P. 
P. 
P. 


h.  m,  s. 
12  48  15 

O  /  II 

5  55     8.26 
II 

-  1.5 
+     0.3 

-  0.5 


1877. 
Feb.      20 

Mar.      23 

24 

7 
12 

14 
22 

15 

17 
28 

31 
I 

19 


April 


May 


June 


P. 
S. 
P. 
F, 
S. 
E. 
E. 
P. 
F. 
E. 
P. 
E. 
S. 


Mean  .... 
Div.,  Flex.,  etc.  . 


h,  m. 
13    3 

O  I 

94  52 


+ 
+ 

+ 
•I- 

■+- 
+ 
+ 
+ 

+ 
+ 

+ 


s. 

35 

53V86 

II 

1.6 
1.6 
1.8 
3.0 
1.9 
3.6 
2.3 
2.7 
1.4 
2.8 
2.0 
2.6 

3.1 

2.34 
0.24 


a  ViRGINIS. 


I   Right  Ascension, 


P. 
F. 
E. 
P. 
E. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


-f  0.9 

+  I.I 

+  2.6 

+  1.7 

+  1.2 

+  1.50 

+  0.16 


fj  ViRGINIS  (Ref.). 


1877. 
Mar.      24  P. 

Div.,  Flex.,  etc.  . 


n 


-h      1.2 
4-     0.48 


Mean  .... 
Div.,  Flex.,  etc.  . 


0.57 
1.03 


North-Polar  Dist., 


32^  Ca.melopardalis,  S.  p. 


Right  Ascension, 
North-Polar  Dist., 


P  CORVI. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
12  27  56 


1877. 
Sept.     26 
Oct.         6 

15 
19 
14 


Nov. 
Dec. 


P. 
F. 
E. 
P. 
E. 


h.  m.  s. 

12  48  15 

O  I  II 

354    4  51.74 
II 

+  30 

+  3-0 

+  3.1 

4-  3-2 

+  3.7 


1877. 
Feb.      20 
Mar.      24 
April     22 
May      15 

17 
18 
22 

28 

31 
I 

15 

31 
II 

15 
19 


June 
July 
Oct. 
Nov. 


P. 
P. 
E. 
P, 
F. 
S. 
S. 
E. 
P. 
E. 
E. 
P. 
E. 
E. 
E. 


h.  ra. 
13  18 

O  I 

100  31 


4- 
4- 
4- 
4- 
+ 
+ 
4- 
+ 
+ 
4- 


s. 
43 


II 


6.40 


ti 


Mean  .      .     .     . 
Div.,  Flex.,  etc.  , 


4-     3.20 
—     1.04 


O  I  II 

112   42    56.97 


Mean  .     .      .      . 
Div..  Flex,,  etc.  . 


4- 


1.7 
1.7 

2.4 
2.1 

2.4 

1.4 

2.4 

2.9 
0.8 

2.2 

0.0 

1.9 

O.I 

0.6 

0.0 

1. 16 
O.II 


1877. 

Feb.      20 

Mar.      23 

29 

April     12 

14 
22 

23 
15 


II 


May 
July 


P. 
S. 
E, 
S. 
E. 
E. 
P. 
E. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4- 
+ 
+ 
4- 
+ 
+ 
4- 

4- 
4- 


2.6 

2.7 
2.6 

3.8 
3.2 
2.8 

2.5 
2.4 

2.82 
0.29 


12^  Canum  Ven.\ticorum. 


C  ViRGINIS. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
12  50  16 


o 

51 


II 

0.66 


1877. 

May 


n 


1877. 

Feb. 
Mar. 


n 


K  Draconis. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
April       5 

25 


P. 
P. 


. 

h.  m. 
12  28 

s. 
13 

0     1 
19  32 

II 
2.41 

II 

— 

0.9 

April 


May 


Mean  .... 
Div.,  Flex.,  etc.  . 


4-     0.2 


-  0.35 

—  1. 16 


K  Draconis  (Ref.). 


June 
Sept. 

Nov. 


1877. 
April      5  P. 

Div.,  Flex.,  etc.  . 


n 


20 

7 

15 
23 

24 
29 

5 

7 

22 

2 

14 

15 

17 
22 

28 

31 
19 
10 

12 
II 
15 


P. 

S. 

p. 

S. 

P. 

E. 

P. 

F. 

E. 

S. 

S. 

P. 

F. 

S. 

E. 

P. 

S. 

F. 

S. 

E. 

E. 


+ 
4- 
4- 

+ 
4- 
4- 
4- 
4- 
+ 
4- 
+ 
4- 
+ 
4- 
4- 

+ 


i.o 
1.9 

1.5 
2.6 

2.0 

1.5 
1.6 
2.7 
2.6 
0.7 
1.8 
2.2 
1.8 

2.5 
1.6 

I.I 

2.1 

0.3 
0.5 

o  6 

0.5 


I 


June 

July 
Sept. 


15 
17 
18 
28 

31 
I 

19 
15 
10 


P. 
F. 
S. 
E. 
P. 
E. 
S. 
E. 
F. 


+ 
+ 

4- 
+ 
+ 
4- 
+ 
4- 


2.4 
1.9 

3.3 
2.3 

1.7 
2.3 
2.9 
3.5 
3.6 


Mean  .... 
Div,,  Flex.,  etc.  . 


+     2.66 
4-     0.16 


J7  Urs^  Majoris. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
13  42  42 

O  /  II 

40    4  20.24 


-     1.8 
+     1.46 


Mean  . 

Div.,  Flex.,  etc. 


4-     1.44 
—     0.21 


1877. 
May        2 

15 
24 

28 
June  23 
Sept.     10 


S. 
P. 
E. 
E. 
S. 
F. 


+ 
4- 
4- 
4- 
4- 


I.I 

1.3 
1.6 

2.0 

1.5 
1.6 


9  Urs.£  Majoris — Continued. 


1877. 
Nov.       6 
II 
12 

15 
19 


F. 
E. 
F. 
F. 
E. 


Mean  .... 
Div.,  Flex.,  etc.  . 


17  URSiE  Majoris  (Ref.), 


— 

2.2 

4- 

0.4 

— 

0.3 

4- 

O.l 

0.0 

+ 

0.35 

— 

0.83 

1877. 

May      15 

24 

28 


Tune 
Nov. 


23 
II 

15 

19 


P. 
E. 
E. 
S. 
E. 
E. 
E. 


Mean  .... 
Div.,  Flex.,  etc.  . 


—  0.4 

—  0.1 

—  0.5 

—  0.8 
4-  0.4 

—  0.8 

—  1.2 

—  0.49 
4-  1.12 


7  Boons. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
13  48  50 


h.  m.  s. 
Right  Ascension,  13  28  26 

North-Polar  Dist.,        89  57  57.78 


1877. 
April     12 
May        I 

2 

15 

17 
18 

22 

24 
28 

31 
I 

If 

19 
23 

15 

2 

6 
II 
15 
»9 


June 


July 
Nov. 


S. 
F. 
S. 
P. 
F. 
S. 
S. 
E. 
E. 
P. 
E. 
S. 
S. 
S. 
E. 
F. 
F. 
E. 
E, 
E. 


Mean  .... 
Div.,  Flex.,  etc.  . 


70  59 

it 

4.77 

II 

4- 

2.4 

4- 

1.9 

+ 

1.2 

4- 

2.6 

+ 

1.0 

4- 

3.0 

4- 

3.0 

4- 

3.4 

4- 

3.1 

4- 

1.9 

+ 

2.0 

-I- 

2.8 

+ 

3.2 

+ 

2.5 

4- 

3.0 

— 

0.2 

— 

O.I 

4- 

0.8 

4- 

1.2 

4- 

1.0 

.     4- 

i.9« 

•          ^"^ 

0.16 

a  Draconis. 


Right  Ascension, 

North-Polar  Dist., 

1877. 
April     II  F. 

May      15  P. 

Nov.      12  F. 

Mean  .... 
Div.,  Flex.,  etc.  . 


h.  m.  s. 
14    I    4 

o      I         n 
25     2  XI. II 

II 

+     O.t 
-     O.I 

-  1.3 

.      -     O.|0 
.      -     0.^ 


a  Draconis  (Ref.). 


1877. 
April     II  F. 

Div.,  Flex.,  etc.  . 


-    4.0 
4-    1.53 


a  Draconis,  S.  P. 


h.  m.  s. 
14    1    4 

Of  H. 


Right  Ascension, 

North-Polar  Dist.,      334  57  4-* 

1877. 
Nov.     19  P. 

Div.,  Flex.,  etc.  . 


+    I. 
—   0. 
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a  BOOTIS. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
April     II 


h.  m.  s. 
14  10    3 

O  /  (I 

70  10  33.66 


May 


June 

July 
Oct. 
Nov. 


12 
I 

2 
12 

15 
24 
II 

23 
16 

5 

2 

6 
II 
12 

15 
16 

18 
19 


F. 
S. 
F. 
S. 
E. 
P. 
E. 
S. 

s. 

F. 
S. 
F. 
F. 
E. 
F. 
E. 
F. 
P. 
E, 


+ 

3.4 

+ 

3.4 

+ 

1.8 

+ 

2.6 

+ 

3.2 

+ 

3.2 

+ 

2.9 

+ 

2.9 

+ 

3.5 

-H 

2.7 

4- 

3.0 

+ 

4.1 

+ 

3.0 

+ 

1.3 

4- 

0.8 

+ 

2.0 

— 

1.5 

+ 

2.1 

+ 

1.5 

Mean  .... 
Div.,  Flex.,  etc.  . 


+     2.42 
—     0.15 


a  Boons  (Ref.). 


e  BooTis. 


Right  Ascension, 

North-Polar  Dist.,        62  24  21 .98 


h.  m.  s. 
14  39  37^ 

O  /  II 


1877. 

May      12 

15 
Nov.     II 

12 
15 


// 


E. 
P. 
E. 
F. 
E. 


+ 

+ 
+ 
+ 


0.7 

1.3 
0.8 
2.7 
2.2 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     1.54 
-f     0.36 


$  BOOTIS. 


Right  Ascension, 
North-Polar  Dist., 

1877. 
Nov.      12  F. 

Div.,  Flex.,  etc.  . 


h.  m,  s. 
14  21    o 

37  34  47'.'88 

» 

+     1.5 
.     —     0.87 


5  Ursa  Minoris. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
14  27  48 


O  I 


II 


1877. 

Mar.      15 
June     20 


P. 
P. 


13  45  27.69 
I* 

~     1.6 
-    0.7 


Mean  .... 
Div.,  Flex.,  etc.  . 


-  1. 15 

—  1. 12 


5  IJrs/e  Minoris,  S.  P. 


h.  m.  s. 
14  27  48 


Right  Ascension, 

North-Polar  Dist.,      346  14  32.31 


O  I 


1877. 

Nov.       2 
19 


II 


S. 
P. 


—    0.2 
+     2.0 


Mean +0.90 

Div.,  Flex.,  etc.  .     .     .     —     1.22 


1877. 

Mar.      15 

April    23 

May      12 

15 

17 

24 

31 
ic 

16 

5 

13 
18 

13 


It 


June 
July 
Oct. 


Dec. 


P. 
F. 
E, 
P. 
F. 
P. 
P. 
S. 
F. 
S. 
S, 
P. 
E. 


+ 

-4- 

+ 
+ 
4- 
+ 
4- 
-f 
4 


1.3 
0.7 
2.7 

1.7 

2.5 
1.0 

1-3 
1.8 
1. 1 
2.2 

0.7 

0.3 
0.6 


Mean  .... 
Div.,  Flex.,  etc.  . 


4-     1.22 
+     0.09 


e  BooTis  (Ref.). 


1877. 
Mar.      15  P. 

Div.,  Flex.,  etc.  . 


11 


4- 
+ 


1.3 
0.28 


aS  LiBRiE. 


Right  Ascension, 


h,  m.   s. 
14  44     5 


North-Polar  Dist ,      105  31  44.87 


1877. 

Mar.      30 

April     II 

May        2 

12 

15 

17 

24 

31 
II 

16 
5 


n 


}une 
uly 
Oct. 


F. 
F. 
S. 
E. 
P. 
F. 
E. 
P. 
S. 
F. 
S. 


4-  3.5 
4-  4.1 
4-  3.3 
-^-  2.4 
2.4 
2.1 


H- 
4- 

4-     2.6 
4-     I.I 


4- 
4- 
4- 


Mean  .     .     .     . 
Div.,  Flex.,  etc.   . 


1.9 

1.7 
3.0 

2.55 
0.12 


/3  URSiC  Minoris. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Mar.      15 
April 
May 


July 
Oct. 
Nov. 
Dec. 


25 
15 
24 
16 

5 
I 

13 


P. 
P. 
P. 
E. 
F. 
S. 
P. 
E. 


h.  m.  *s. 
M  51     5 

o  I  n 

15   20  32.16 

—  0.6 

-  0.7 
0.1 
0.9 

0.3 
0.1 

0.8 

0.9 


Mean  .... 
Div.,  Flex.,  etc.  . 


—  0.30 

-  1. 15 


/3  URSiE  Minoris  (Ref.). 


1877. 
Mar.      15 

Dec.      13 


II 


P. 
E. 


—  2.0 

-  3.0 


Mean  .... 
Div.,  Flex.,  etc.  . 


—    2.50 
4-     1.35 


/3  URSiC  Minoris,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


1877. 

iune       7 
)ec.      18 


P. 
E. 


h.  m.   s. 
14  51     5 

344  39  27V84 
II 

+     4.6 

4-     3.5 


Mean  .... 
Div.,  Flex.,  etc.   . 


4-     4.05 
—     1.23 


/3  BooTis. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
14  57  19 


II 


1877. 


Feb. 
May 


June 
July 

Oct. 

Nov. 

Dec. 


7 
12 

14 

15 

31 
II 

7 
16 

5 
18 

2 
13 


S. 
E. 
S. 
P. 
P. 
S. 
E. 
F. 
S. 
P. 
P. 
E. 


49     7 

24.16 

II 

4- 

0.3 

4- 

1.5 

— 

0.2 

+ 

0.5 

— 

0.1 

+ 

0.4 

4- 

I.I 

4- 

0.5 

4- 

0.2 

4- 

0.3 

— 

0.5 

4- 

O.I 

Mean  .... 
Div,,  Flex.,  etc.  . 


4-    0.34 
-    0.37 


^  Libra. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
15  10  23 


O  <  II 

98  55  38.57 


1877. 
May      14 

17 

28 


(/ 


31 
7 

13 
16 

5 

13 
13 
17 


July 

Oct. 
Dec. 

Mean  .... 
Div.,  Flex.,  etc,   . 


S, 
F. 
E. 
P. 
E. 
S. 
F. 
S. 
S. 
E. 
E. 


+ 

4- 
4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 


2.4 

4.1 

2.7 
0.9 

2.3 

2.7 
2.9 

3.7 
3.3 

1.8 

2.61 
0.05 


/i'  BOOTIS. 


Right  Ascension, 
North-polar  Dist.. 


1877. 
Feb.        7 


h.  m.   s. 
15  19  51 

01       ti 
52  II  25.32 

II 


May 

July 
Dec. 


I 

14 

28 

31 

7 

13 

17 


S. 
F. 
S. 
E. 
P. 
E. 
S. 
E. 


4- 
+ 
4- 
4- 
4- 
4- 


Mean  .... 
Div.,  Flex.,  etc.  . 


0.3 
0.9 
i.o 
1.9 
0.9 
0.8 

3.4 
0.6 

1.22 

0.05 


y"  Ursa  Minoris. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Mar.  1 5 
April  25 
May  17 
Nov.  18 
Dec.      13 


P. 
P. 
F. 
P. 
E. 


h.  in.   s. 
15  20  56 

e         I  11 

17    41    41.47 

II 

4-  1.6 

—  0.1 

4-  2.2 

4-  0.7 

4-  0.6 


Mean  .... 
Div.,  Flex.,  etc,  . 


+     1. 00 
—     1. 19 


y*  Ursa  Minoris  (Ref.). 


1877. 
Mar.      15 
April    25 
May      17 


1/ 


P. 
P. 
F. 


Mean  .... 
Div..  Flex,,  etc,  , 


4-  0.1 

+  1.2 

-  3.0 

-  0.57 
4-  1.35 


}^  Ursa  Minoris,  S.  P. 

h.  m.   s. 
Right  Ascension,  15  20  56 

North-Polar  Dist.,      342  18  18V53 


1877. 
Dec.      31  E. 

Div.«  Flex.,  etc.  . 


n 


—    0.27 

—      1. 21 


a  Corona  BoREALis. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
15  29  59 

^1       II 
2  52  11.95 


1877. 
April    25 

May        I 


II 


July 

Oct. 
Dec. 


17 
24 

28 

31 

7 

13 

13 

2 

13 


P. 
F. 
S, 
F. 
•E. 
E, 
P. 

e. 

S. 
S. 
P. 
E. 


Mean  .... 
Div.,  Flex.,  etc.  . 


4- 
4- 
4- 
4- 
4- 
4- 
+ 
4- 
4- 
4- 

4- 
4- 


1.7 
0.5 
1.8 
2.1 
2.2 

1.5 
2.0 

2.0 

2.9 

2.8 

0.2 

1.9 

1.72 
0.07 


a  Corona  Borealis  (Ref.). 


1877. 
April    25 
May      24 
July        7 


P. 
E. 
E. 


4-     1.9 
4-     0.7 

+     1.8 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4- 
4- 


1.47 
0.39 


a  Serpentis. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
April    25 
May        2 

17 


P. 
S. 
F. 


h.  in.   8. 

15  38  13 

•     I       II 
83  If    9.00 

11 

4-  1.8 
4-  2.3 
4-     2.3 


32. 


.77  a 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS, 


o  Serpentis— Continued 

1 

1 

C  Urs/E  Minoris,  S 

.P, 

6  Ophiuchi. 

\\  Ophiuchi. 

1877. 

1 

h. 

m. 

s. 

h.  m. 

8, 

h.  m.  s. 

May      23            P.              4- 

1.3    ' 

Right  Ascension,          15 

48 

29 

Right  Ascension,          16    7 

54        ' 

Right  Ascension,          16  30  2j 

28            E.             4- 

3.1 

A 

1 

f  f 

i                                         0      1 

II      1 

01            ti 

June        I            E.              4- 

2.6 

North-Polar  Dist.,      348 

10 

19.11 

,  North-Polar  Dist.,        93  22 

32.67 

North-Polar  Dist.,      100  18  57.11 

20            P.              4- 

2.6    ' 

1 

22            F.              — 

0.4 

1877. 

II 

1877. 

II 

1877. 

July      13            S,               4- 

2.7 

Dec.        3            P. 

4- 

0.8 

,  Feb.        7            S.              + 

1.6 

Feb.        7           S.             4-    2.6 

Oct.       13            S.               4- 

2.3 

18            E. 

+ 

T.2 

;  Mar.      15            P.              4- 

2.3 

April    25            P.             4-1.6 

Nov.       3            F.              4- 

3.1 

;  April     25            P.              4- 

1.2 

1 

June       I            E.             4-    3.0 

Dec.       2            P.              4- 

1.2 

Mean 

4- 

1. 00 

!  May      22            S.               4- 

3.3    ' 

25             P.              4-1.9 

7            F.              4- 

0.6 

1 

.  Div.,  Flex.,  etc.  .     .     . 

— 

1.29 

24            E.              4- 

2.6 

28            P.              4-    1.5 

17            E.              4- 

0.9 

1 

Dec.      14            F.              — 

3.1 

,  ,        29            F.             4-    3.4 
July        6            P.             H-    2.6 

Mean 4- 

1.89 

Mean -f 

1.32 

12            F.             4-    1.5 

Div.,  Flex.,  etc.  ,     .     .     -t- 

0.02 

■ 

e  CORONiB  BoREALIS. 

Div.,  Flex,,  etc.  ,     .     .     4- 

0.26 

14             P.               4-    1.8 
Nov.       7            F.              4-    2.5 

a  Serpentis  (Ref.). 

h. 
Right  Ascension,          15 

0 

m. 

52 

1 

s. 

30 

If 

r  Herculis. 

h.  m. 
Right  Ascension,          16  16 

M 

Mean 4-2.24 

Div.,  Flex.,  etc.  .     .     .     4-0.10 

1877. 

n 

North-Polar  Dist.,        62 

45 

51.92 

s. 

2 

April     25            P.              4- 
May      23            P.              4- 

1.8 
1.5 

1877. 
May       17            F. 

4- 

2.1 

'  North-Polar  Dist.,        43  23 

II 
24.39 

June       I            E.              4- 

1. 9 

j                23            P. 

4- 

2.1 

'       1877. 

II 

17  Herculis. 

Mean 4- 

1.73 

Mean 

4- 

2.10 

July      12            F.              4- 
Nov.       7            F.              4- 
Dec.      14            F.              — 

1.3 
1.6 
0.7 

h.  m.  s. 

Div.,  Flex.,  etc.  .     .     .     4- 

0.56 

Div.,  Flex.,  etc.  .     .     . 

4- 

0.08 

Right  Ascension,          16  38  41 

1 

i  Mean 4- 

0.40  , 

North-Polar  Dist.,        50  50  32r72 

e  Serpentis. 

e  CORONiE  BOREALIS  (Ref.). 

Div.,  Flex.,  etc.  ...     — 

0.78  ' 

1877. 

1 

1 

Apnl    25            P.             4-    2.1 

h.  m. 

s. 

1877. 

\' 

!                        a  ScoRPii. 

May      18            S.              4-    2.2 

Right  Ascension,          15  44  41 

May       17            F. 

4- 

2.8 

i 

24           E,             4-    3.5 

0      / 

ti 

Div.,  Flex.,  etc.  .     .     . 

4- 

0.29 

1 

h    m 

! 

e 

June     14            F.             4-    2.5 

North-Polar  Dist.,        85    9 

1.89 

1 

7 

■t.   111. 

Right  Ascension,          16  21 

i 

9. 

52 

1 

23           S.             4-    2.6 
25            P.             4-    2.7 

1877. 
Mar.      15            P.              4- 

1.8 

rf  SCORPII. 

1  North-polar  Dist.,      116    9  25.25 

28            P.             4-1.6 
July        6            P.             -1-    2.2 

May        2           S.              4- 

1.4     ■ 

1877. 

Feb,        7            S.              4- 

Mar.      15            P.              4- 

April     25            P.              + 

May      18            S.               4- 

22            S.               4- 

24            E.              4- 

June       I            E.              -h 

14            F.              4- 

28            P.              4- 

II 

12            F.              4-    2.8 

17            F.              4- 
28            E,              4- 

June     20            P.              4- 
22            F.              - 

July      13            S.              4- 

1.9 
2.6 

0.5 
0.9 

2.7 

h. 
Right  Ascension,          15 

North-Polar  Dist.,       112 

m. 
53 

16 

s. 
4 

II 
9.78 

0.8 
2.6 
1.2 
3.3      ' 

T    0 

14            P.              +    I.I 

Nov.        I            P.             4-    2.6 

7            F.             +    2.6 

13            F.              4-    3.8 

16  F.              4- 
Oct.       13            S.              4- 
Dec.        2            P.              4- 

17  E.              4- 

2.2     , 

3.1     ' 

0.5 

1.8 

1877. 
Feb.        7            S. 
Mar.      15            P. 

+ 
4- 

II 

2.5 

3.7 

1.2 
2.1 
1.9 
1.3 

Mean +    2.48 

Div.,  Flex.,  etc.  .     .     .     -    0.22 

Mean  ......     4- 

Div.,  Flex.,  etc.  ...     4- 

■ 

1. 60 

O.IO 

1 

1 

Mean 

1  Div.,  Flex.,  etc.  .     .     . 

i 

4- 
4- 

3.10 
0.27 

July      12            F.              — 

14            P.              — 

16            F.              4- 

Nov.       7            F.              4- 

Dec.      14            F.              - 

0.4 
0.2 
2.9 
0.7    - 
4.4 

«  Ophiuchi. 

h.  m.  s. 

C  Vrsm  Minoris, 

!                      p^  ScoRPii. 

1 

Mean 4- 

1. 00  [ 

Right  Ascension,          16  51  51 

0       '           " 

h    m 

s 

h. 

m. 

s. 

Div.,  Flex.,  etc.  .     .     .     4- 

0.37   ' 

North-Polar  Dist.,        80  25  54.6) 

»Am     All. 

Right  Ascension,          15  48 

0. 

39 

Right  Ascension,          15 

« 

58 

17 

1 

1 

1 

1877. 

North-Polar  Dist.,        n  49  40.89 

North-Polar  Dist.,       109 

28 

II 

1.27 

Ti  Draconis. 

! 

April    25            P.             -1-    8.2 
May      17            F.             4-    $•<> 

1877. 
Mar.      15            P.              4- 

If 
1.2 

1877. 
Feb.        7            S. 

4- 

II 

0.5 

h.  Ri. 
Right  Ascension,    *     16  22 

s.      • 

20 

18            S.             +    3.  J 

June       I.           E.             4-    3.7 

14            F.             4-    3.» 

22           F.             4-    a.i 

25            P.             +    3.i 
July        6            P.              -h    2.9 

12            F.              4-    3-4 

April     25            P.              4- 
May      23            P.              4- 
June     20            P.              4- 
July        7    -        E.              4- 
16            F.              4- 
Nov.     19            P.              4- 

1.9 
1.8 
1.6 
4.2 

Mar.      15            P. 
May      22            S. 

23            P. 
July      16            F. 

4- 
+ 
4- 
4- 

1.3 

2.2 
O.I 
1.9 

North-Polar  Dist..        28  12 

1877. 
May       15            P.              + 

25''34 

II 

1.2 

1.2 

I.O 

Mean 

+ 

1.20 

Div.,  Flex.,  etc,  .     .     .     — 

0.93 

14            P.              +    >-4 

Div.,  Flex.,  etc.  .     .     . 

4- 

0.13 

26            P.              4-    3-4 

Mean 4- 

1.84 

1 

1 

m0 

1                   A  Draconis. 

Nov.       I            P.              4-    2.1 
17            F.             4-    0.4 

Div.,  Flex.,  etc.  .     .     .     — 

1. 10 

1 

Groombridge  2320. 

h.  m. 
Right  Ascension,          16  28 

s. 
14 

Mean -t-    s<9! 

Div.,  Flex.,  etc,  .     .     .    —   o.i< 

C  URSiE  Minoris  (Ref.), 

h. 

m. 

6. 

North-Polar  Dist.,        io  57  56'.'8g 

Right  Ascension,          16 

5 

59 

^ 

1877. 

// 

I                                           0 

1 

// 

1877. 

II 

April    25            P.             - 

O.I 

North-Polar  Dist.,        21 

51 

56.55 

Mar,      15            P.             4- 

0.8 

K  Ophiuchi  (Ref.). 

July        7           E.             4- 

1.3 

1 

1877. 

ti 

July      12            F.              4- 

0.2 

X            # 

1877. 

Mean 4- 

Div.,  Flex.,  etc.  .     .     .     4- 

0.60 
1.36  . 

1 

Mar.      15            P. 
Div,,  Flex.,  etc.  .     .     . 

4- 

1.3 
1.05 

,  Mean 4- 

Div.,  Flex.,  etc.  ...     — 

0.50 
1.09 

Jtine     14           F.            4-1 
Div.,  Flex.,  etc.  .     .     .    4-   « 

GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1877. 
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d  Herculis. 


Right  Ascension, 

North-PoIar  Dist., 

1877. 
May      14  S. 

June      22  F. 

29  F. 


h.  Rl.  s, 

16  57  4 

01       It 

56  15  7.58 

If 

+  1.3 

-+-  1.4 

+  2.8 


44  Ophiuchi. 

h.  m.  s. 
Right  Ascension,  17  18  52 

North-Polar  Dist.,      114    334.16 


\L  Herculis. 


Right  Ascension 

North-Polar  Dist..        62  12  20.99 


h.  m.  s. 
17  41  39 


y  Draconis  (Ref.). 


1877. 
Jan,       25 


1877. 
July      12 
26 


ff 


F. 
P. 


+     2.2 
+     2.4 


1877. 
Jan.       24 


Mean  .     .     .     . 
Div„  Flex.,  etc.  . 


-H     1.83 
+     0.18 


Mean  .... 
Div.,  Flex.,  etc.  , 


e  URSiC  MiNORIS. 

h.  m.   s. 
Right  Ascension,  16  58  38 


-f     2.30 
-+-    0.32 


0  Draconis. 


North-Polar  Dist., 


ti 


7  45  47.82 


1877. 
April     25 

May      15 

June     25 


II 


July 


28 
6 

14 
16 

26 

30 

Nov.      19 

Dec.       3 


P. 
P. 
P. 
P. 
P. 
P. 
F. 
P. 
P. 
P. 
P. 


Right  Ascension, 

North-Polar  Dist.,        37  36  25  33 


h.  m.  s. 
17  27  39 


Feb. 
May 
June 

July 


Aug. 
Nov, 


+ 

1.2 

+ 

1.3 

4- 

1.4 

+ 

0.3 

+ 

I.O 

■♦- 

0.6 

+ 

1.3 

+ 

2.0 

+ 

0.7 

4- 

0.3 

— 

X>.2 

1877. 

Feb.        7  S. 

Div.,  Flex.,  etc.  . 


II 


H-     I.I 

—    o  87 


25 
29 

7 

15 

19 

23 
8 

12 

26 

30 

17 

3 

7 
12 

13 
17 


F. 
S. 
S. 
S. 
P. 
S. 
S. 
F. 
F. 
P. 
P. 
S. 
F. 
F. 
E. 
F. 
F. 


4- 
4- 


4- 
4- 
4- 
4- 
-f 
4- 


4- 
4- 


^  Draconis  (Ref.). 


1877. 
Feb.        7  S. 

Div.,  Flex.,  etc.  , 


tt 


Mean  .... 
Div.,  Flex.,  etc.   . 


4- 

4- 


3.8 

0.9 
1.0 

1.7 

1.2 
1.0 

1.8 

2.9 

1.5 
2.4 

1.2 
2.0 

1.7 

0.5 

1.8 

3.3 
0.6 

1.65 
0.09 


Feb. 
May 

Nov. 

Dec. 


29 

30 

15 

15 

31 
12 

13 
3 


S. 
S, 
E. 
P. 
P. 
P. 
E. 
F. 
P. 


Mean  . 

Div.,  Flex,,  etc. 


II 

—  0.3 

—  0.8 

—  0.2 

—  0.6 
0.0 

—  0.3 

—  1.9 

—  2.1 

—  I.I 

—  0.81 
4-     I. 19 


y«  Sagittarii. 


Right  Ascension, 

North-polar  Dist.,      120  25  24.52 


h.  m.  s. 
17  57  54 
01       It 


1877. 
May      15 


4-     0.5 
4-     I. 21 


^*  Draconis. 


Mean  .... 
Div.,  Flex.,  etc.  . 


4-    0.90 
—     1. 16 


e  URSiC  MiNORis,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
16  58  38 


n  Ophiuchi. 


Right  Ascension, 


h.  m.  s. 
17  29  13 


North-Polar  Dist.,        77  20  55.26 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
17  44    8 

O  /  II 

17  47  28.49 


June 


July 


Aug. 


Nov, 


28 

19 

23 

29 
16 

26 

30 

17 
20 

21 
13 


P. 
E. 
S. 
S. 
F. 
F. 
P. 
P. 
S. 
S. 
E, 
F, 


4- 


4- 
4- 
4- 


II 


352  14  12.18 


1877. 
Jan       29 

Feb.        8 


II 


Aug. 

Oct, 

Dec. 


20 

3 
24 

3 
19 


F. 
P. 
P. 
P. 
P. 
P. 
F. 


4- 
4- 
4- 
4- 


4- 


1.6 

2.3 
1.6 

1.4 
0.8 
0.2 

1.5 


1877. 
Jan.       24 

25 
May      28 

June     23 


II 


July 

Aug. 

Nov. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     1.34 
—     1. 18 


a^  Herculis. 


25 
26 

17 

3 

13 
16 

17 


F. 
S. 
E. 
S. 
P. 
P. 
S. 
F. 
F. 
E. 
F. 


4- 

2.5 

4- 

0.2 

4- 

3.7 

4- 

1.5 

4- 

2.4 

4- 

2.5 

4- 

2.7 

4- 

2.1 

4- 

2.8 

4- 

3.5 

— 

2.0 

1877. 

June      25 
29 


P. 
F. 


II 

4-     1.5 
-     0.3 


Mean  .... 
Div.,  Flex.,  etc.  . 


It 

o.i 
0.5 
1.0 

0.8 

1.5 
0.2 

0.2 

0.6 

0.0 

0.1 

0.4 

i'2 

0.09 
0.41 


Mean 

Div,,  Flex.,  etc    .     . 


4-    0.60  I' 
—     1. 19 


f*l  Sagiitarii. 

h.  m,  s. 
Right  Ascension,          18    6  24 

North-Polar  Dist.,      iii    5  19.87 


Mean  .... 
Div.,  Flex.,  etc.   . 


4-     1.99 
—     0.19 


Right  Ascension, 


h.  ni. 
17    9 


North-Polar  Dist.,        75  28 

1877. 
Feb.        7 

May       15 

June      14 


July 


23 

25 
29 

6 

12 

14 
26 

30 

Nov.       3 
17 


S. 

P. 

F. 

S. 

P. 

F. 

P. 

F. 

P. 

P. 

P. 

F. 

F. 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


s. 

2 

II 

3.83 
II 

1.8 
2.0 

2.4 

1.5 

2.3 

3.5 

2.5 

1.7 

1.5 

2.5 
1.6 

3.2 

0.0 


u  Draconis. 


^'  Draconis,  S.  P, 

h.  m.  s. 
Right  Ascension,  17  44    8 

01       II 
North-Polar  Dist.,      342  12  31.51 


1877. 
June      19 


July 
Aug. 


1877. 
Jan.      28 

Dec.       3 


II 


E. 
P. 


+     3.5 
4-     0.4 


22 

16 
26 

17 
18 

20 

21 


S. 

F. 
F. 
P. 
S. 
F. 
S. 
E. 


^ight  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
17  37  40 


Mean  .... 
Div.,  Flex.,  etc.  . 


O  I 

21    II 


II 
9.36 


1877. 

Jan.  24 
June  25 
July  8 
12 
Nov.       7 


n 


F. 
S. 
F. 
F. 
F. 


Mean -i-     2.04 

Div.,  Flex.,  etc.  .     .     .     —    0.17 

a^  Herculis  (Ref.). 

1877. 
May      15  P.  4- 

Div.,  Flex.,  etc.  .     .     .     4- 


i$ 


1.4 

0.34 


Mean  . 

Div.,  Flex.,  etc. 


—  0.2 

—  0.6 

—  2.6 

—  0.5 

—  0.9 

—  0.96 

—  1.08 


1.95 
1.22  li 

! 


Mean  .... 
Div.,  Flex.,  etc,  . 


4- 
4- 


4- 
4- 
4- 
4- 

4- 
4- 


0.3 
0.5 
0.4 

0.9 
0.8 

1.3 

1.5 
0.1 

0.62 
0.21 


>•  Draconis. 


6  URSiC  MiNORIS. 


Right  Ascension, 
North-Polar  Dist., 


h. 
17 

o 

38 


m.   s. 

53  45 

*        II 
29  45.73 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Jan.       25 


u  Draconis,  S,  P. 


Right  Ascension, 

North-Polar  Dist.,      338  48  50.64 


h.  m.   s. 
17  37  40 

O  I  tl 


1877. 

Feb.        8       .     P. 
Div.,  Flex.,  etc.  . 


II 


Feb. 
May 

Nov. 


Dec. 


4-     2.8 
—     1. 12 


29 
30 

15 
15 
31 
7 
12 

13 
3 


S. 
S. 
E. 
P. 
P. 
P. 
F. 
E. 
F, 
P. 


Mein  .... 
Div.,  Flex.,  etc.  . 


It 

1.3 
0.2 

14 
I.I 
1.2 
0.2 
0.1 

?-4 
0.8 
0.3 


4-     0.72 
—     0.86 


4- 
4- 


4- 
4- 


1877. 
Feb. 


May 

« 

June 


July 


7 

7 

15 

15 

31 

14 

19 
22 

23 

25 

28 

29 
6 

7 
8 

12 


S. 
P. 
P. 
P. 
P. 
F. 
S. 
F. 
S. 
P. 
P. 
F. 
P. 
E. 
F. 
F. 


h.  m.  8. 

18  12  o 

Of  II 

3  23  30.35 

If 

-  0.2 

-  0.4 

-  0.3 
4-  0.6 
4-  0.2 
4-  0.8 
4-  0.2 
4-  0.8 

4-  1.9 

4-  0.6 

4-  0.3 

4-  1.4 

4-  0.5 

4-  0.9 

4-  1.5 

4-  1.5 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS. 


6  URSiG  MiNORis — Continued. 

a  LvRiC. 

50  Draconis. 

6  DRAco^as. 

1877. 

h.  ni.  8. 

h.  Rl.  s. 

h. 

m.  s. 

July      14            P.             4-0.5 

Right  Ascension, 

18  32  46 

Right  Ascension, 

18  50  20 

Right  Ascension,          19 

12  31 

t6            F,              4-    O.I 

n               M                   MM 

01               ii 

A 

M                      J  J 

26            P.              4-     I.I 

North-Polar  Dist., 

51  19  47.08 

,  North-Polar  Dist., 

14  42  44.65 

North-Polar  Dist,        22 

33  18.01 

30            P.              4-    0.4 

1 

Aug.     II            E.              4-0.3 

1877. 

ff 

1877. 

n         ' 

1877. 

If 

17            S.              +    0.7 

Jan.      23 

E, 

0.0 

June     14            F. 

4-     0.3 

Jan.      24           F. 

4-      2.3 

20           S.              4-1.0 

1               24 

F. 

4-     3.7 

'  Div.,  Flex.,  etc.  .     . 

.     —     1.13 

28           F. 

4-     0.3 

27           S.              4-2.1 

25 

S. 

4-     0.2 

1 

Feb.        7            P. 

0.0 

Nov.     12            E.             —     2.0 

26 

P. 

-  0.9 

—  2.Q 

9            F. 

-     3.0 

13           F.             —    0.9 

28 

F. 

50  Draconis, 

S.P. 

15            P. 

4-     0.7 

Dec.       3           P.             —     i.o 

29 

S. 

4-     O.I 

June      14           F. 

4-     2.6 

Mean 4-    0.47 

30 
Feb.        5 

E. 
F. 

4-     I.I 
—     O.Q 

'  Right  Ascension, 

h.  m.  s. 
iS  50  20 

22           F. 
Dec.      18            E. 

4-     1.0 
—     0.7 

Div.,  Flex.,  etc.  .     .     .     —    0.94 

6 

S. 

—     I  8 

e          1             II 

WW                                                                                                                                                                             ^      ■ 

7 

P. 

1 .  ** 
—    0.6 

North-Polar  Dist., 

345  17  15.35  , 

Mean 

4-     0.39 

6  Vksje  Minoris,  S.  P. 

12 

E. 

-     1.4 

1877. 

II 

Div.,  Flex.,  etc.  .     .     . 

—     1.02 

h.  m.  s. 
Right  Ascension,          18  12    0 

15 

1  May      15 
,               31 

.p. 
P. 
P. 

4-    0.1 
—    0.2 
4-     0.4 

Feb.        9            E. 
Div.,  Flex.,  etc.   .     . 

+     4.0     1 
.     —     1.22  , 

rT  Draconis  (Ref.). 

North-Polar  Dist.,      356  36  29.65 

'  June      23 
1               25 

S. 
P. 

4-     0.2 
4-     0.5 

C  AQUILi€.                             ' 

1877. 
Feb.      15            P. 

—     2.3 

1877. 

^9 

F. 

4-     0.9 

June     14           F. 

—     I.I 

July        6 

P. 

—     0.2 

h.  m.  s. 

22           F. 

-  1.7 

—  1.70 
4-     1. 61 

Jan,      25           F.             4-2.2 
26           S.              4-2.1 
28            E.              4-     3.3 

30         s.          4-31 

8 

14 
16 
26 

F. 
P. 
F. 
P. 

-h     0.4 

-  0.4 

—  1.2 

-4-     0.6 

Right  Ascension, 
North-Polar  Dist., 

18  59  45 

76  19   3.70  ; 

Mean 

'  Div.,  Flex.,  etc,  .     .     . 

Feb.        7           S.             4-3.1 

30 

P. 

1              ^^  ■ 

—      O.I 

1877. 

II 

8           P.             4-1.2 

'  Aug.     II 

E. 

-h      O.I 

Jan.       26            P. 

4-    1.8   ! 

d  Draconis,  S.  P 

■ 

9            E.              4-     2.5 

17 

S. 

0.0 

28            F. 

4-   0.8 

«^ 

13            E.              4-     2.9 

15            S.               4-     1.5 

• 
20 

21 

S. 
E. 

4-     1.0 
—      0.2 

29            S. 
Feb.        5            F. 

4-   2.1   1 
4-   2.0 

h. 
'  Right  Ascension,          19 

m.  s. 
12  31 

17            E.              4-     2.8 
20            P.              4-     1.9 

27 
1  Nov.      12 

S. 
E. 

-      0.3 
4-     0.4 

7            P. 
12            E. 

4-   0.9   , 
—   1.3 

North-Polar  Dist.,      337 

t        »i 
26  41.99 

21            E.             4-1.4 
July      29            P.              4-1.8 

19            F.              4-     2.1 

1 

13 

1               20 
Dec.       3 

F. 

P. 
E. 
P. 

1                    -^^  m  mj 

4-     1.0 
-f     1.0 
4-     0.6 
—     0.3 

15            P. 
May      31            P. 

June      14            F. 

22            F. 

4-   2.4   ' 

4-      1.9 
4-     0.8 
4-     1.8     1 

1877. 
Dec.       3            P. 

Div.,  Flex.,  etc.  .     .     . 

4-     0.1 
—     1.06 

^^~~" 

8 

F. 

—     0.8 

25            P. 

H-     2.4 

Mean 4-2.23 

14 

E. 

—     0.1 

July      ,  8           F. 

4-     2.5 

T  Draconis. 

Div.,  Flex.,  etc.  ...     —     i  .02 

15 

F. 

—      2.2 

Aug.       9            F. 

4-     2.5     1 

1 

!              iS 

E. 

—      I.I 

17          s. 

+     5.4 

h. 

m.  s. 

tf  Serpentis, 

, 

18            F. 

-h     1.6 

Right  Ascension,          19 

»7  55 

h.  ni.  s. 
Right  Ascension,          18  14  57 

'  Mean  • 

.      —      0.09 
.      —      0,17 

27            S. 

30            E. 

Nov.     20            E. 

+     3.4 
4-     1.5 
4-     2.7 

North-Polar  Dist ,         1*6 

1                   IS 

52  35.06 

Div..  Flex., 

•          •          • 

etc.  .     . 

North-Polar  Dist.,        92  55  43.32 

Dec.        8            F. 
15            F. 

4-     2.0     ' 
4-     1.6 

1877, 
Feb.        7            P. 

II 

—    0.4 

1877. 

1 

July        7            E. 

4-     1.8 

June     28            P.              4-     2.4 
July      13            S.               4-4.5 

1 

/?  LYRi«. 

Mean 

.      +     1.94 

1 

Div.,  Flex.,  etc.  .     . 

.      —     0.16 

Mean 

4-     0.70 

30            P.              4-     2.4 

h.  m.  s. 

Div.,  Flex.,  etc.  .     .     . 

-      1. 18 

Aug.     20            S.               4-2.1 
21            E.              -f     1.9 
Nov.       7            F.              4-     0.8     , 

12  E.              +     1.7 

13  F.              4-     0.6 
19            P.              4-     1.9 

Right  Ascension, 
North-Polar  Dist., 

1877. 

18  45  32 
56  46  44.37 
II 

C  Aquil^b  (Ref.). 

1877. 
May      31            P.              H-     2.2 
June     22            F.              —     0.2 

r  Draconis  (Ref.). 

1877. 
July        7            E.              —     2.2 

Jan.      23 

E. 

0.0 

-' 

^^^MaMa 

Div.,  Flex.,  etc.  .     .     . 

4-     1.36 

Mean 4-     2.03 

Div.,  Flex.,  etc.  .     .     .     4-    0.26 

24 
25 
26 

F. 
S. 
P. 

4-     2.3 

-  0.7 

—  I.I 

Mean 

4-      I. GO 

6  Aquil!«. 

Div.,  Flex.,  etc.   .     . 

•                 1                *  •  ^^^^ 

.       +      0.35 

* 

28 

F. 

-     0.8 

h. 
Right  Ascension,          19 

I  AquiLiE. 

h.  III.   s. 

29 
Feb.        7 

S. 
P. 

4-     0.2 
—      1.2 

d  Sagittarii. 

xn.  s. 

19  18 

Right  Ascension,          18  28    31 

9 
12 

F. 
E. 

—  2.0 

-  1.3 

Right  Ascension, 

h.  m.  8. 
19  10  26 

North-Polar  Dist.,        8*7 

7  43.26 

North-Polar  DistM        98  19  40.93 
1877. 

»5 
June     li 

23 

P. 
F. 

S. 

4-     0.6 
4-     0.8     ' 
4-     1.0 

North-Polar  Dist., 

0     «        II 
109  10    8.39 

1877. 
Jan.       28            F. 

Feb.      20            E. 

—    0.6 
4-     I.I 

Feb.      15            P.              4-     T.2 

July      14 

P. 

4-     0.4 

1877. 

II 

May      31            P. 

+     1.5 

June      14            F.              +1.5 

30 

P. 

4-     1.2 

May      18            S. 

+    4.4 

July      J  6            F. 

4-      1.9 

23            S.               4-     1.4 

Aug.     20 

s. 

4-     0.4     1 

June     23            S. 

4-     4.2 

Aug.       9            F. 

4-     0.6 

July        8            F.              4-     2.4 

1               21 

E. 

4-     0.9 

July      16            F. 

4-     4-2 

18            F. 

+      1.3 

13        s.          4-   4.4 

27 

S. 

4-     I.I 

Aug.       9            F. 

4-     2.0 

27        s. 

+     2.4 

16            F.              4-     1.6 

30 

E, 

4-    p.  I 

II            E. 

+     5.4 

28            E. 

4-     2.0 

Aug.      17            S.              4-1.6 

Nov.     12 

E, 

4-     0.5 

18            F. 

+     5.2 

30            E. 

4-     2.1 

20            S,               4-     2.9 

19 

P. 

~     0.8 

27            S. 

4-     5.6 

Oct.       12            F. 

-*•      2.6 

21            E.              4-     2.1 

20 

E. 

-f     0.8 

30            E. 

4-     5.0 

Dec.       3            P. 

4-     1.8 

27            S.              4-1.4 

Dec.       8 

F. 

—     0.1 

Oct.       12            F. 

4-     4.8 

14           E. 

4-     1.6 

Nov.     13            F.              4-4.1 

15 

F. 

4-     0.2 

13          s. 

+     7.2 

18           E. 

4-     2.1 

Mean" 4-    2.24 

Mean  . 

•     •     • 

.     4-     0.1 1 

Mean 

.      4-     4.80 

Mean 

4-     1.57 

Div.,  Flex.,  etc.  ,     .     .     4-    0.05 

Div.,  Flex., 

etc.  .     . 

.     -f     0.15 

1 

Div..  Flex.,  etc.  .     . 

.     4-     0.12 

Div.,  Flex.,  etc.  .     .     . 

4-     0.14 

GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1877. 
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xAQUILiC. 


Right  Ascension, 
NorthfPolar  Dist., 


h.  m.  s. 
19  30  x6 


II 


97  17  55.73 


1877. 
July 

Aug. 


Sept. 
Oct. 


n 


7 
II 

18 

28 

I 

12 

13 


E. 
E. 
F. 
E. 
F. 
F, 
S. 


4- 


3.6 

3.1 
I.O 

3.3 
3.0 
2.3 
5.4 


Mean 

Div.,  Flex.,  etc.   . 

y  AQUILiE. 

Right  Ascension, 
North-Polar  Dist,, 


+     3.10 
+    o.io 


h.  m.  s. 
19  40*25 


O  I 

79  41 


II 
5.93 


1877. 
Tan.      28 


II 


Feb. 


Mar. 
May 

{une 
uly 


Aug. 


Sept. 


Oct. 


Dec. 


6 

9 
14 
16 

20 

28 

2 

2 

31 
22 

7 
12 

13 
14 
II 

28 
30 

3 
18 

22 

I 

5 

12 

13 

3 

14 

18 


F. 
S. 
F. 
S. 
E. 
E. 
E. 
S. 
S. 
P. 
F. 
E. 
F. 
S. 
P. 
E. 
E. 
E. 
F. 
F. 
F. 
F. 
S. 
F. 
S. 
P. 
E. 
E. 


+ 

0.4 

+ 

1.8 

— 

0.7 

+ 

1.3 

+ 

1.9 

-f 

1.9 

— 

0.8 

4- 

1.4 

4- 

0.8 

+ 

1.2 

+ 

0.9 

+ 

1.4 

+ 

1.9 

+ 

4.2 

4- 

0.5 

4- 

1.6 

4- 

2.6 

4- 

1.2 

4- 

1.2 

4- 

0.8 

4- 

1.3 

4- 

2.2 

4- 

0.8 

4- 

1.4 

4- 

4.9 

+ 

2.7 

4- 

0.1 

4- 

1.3 

Mean  . 

Div.,  Flex.,  etc. 


1.44 
0.21 


y  Aquil.«  (Ref.). 


1877. 
July      12  F. 

Div.,  Flex.,  etc.  . 


II 


4- 
4- 


0.7 
0.41 


a  AguiLiC. 


Right  Ascension, 


h.  m.  s. 
19  44  47 


North-Polar  Dist.,        8i  27  i8'.07 


1877. 
Jan.       24 


Feb. 


Mar. 
June 


28 

5 

6 

9 
14 
16 
20 
28 
.  2 

31 
22 


F. 
F. 
F. 
S. 
F. 
S. 
E. 
E. 
E. 
S. 
P. 
F. 


4- 
4- 
4- 
4- 
4- 
4- 


II 

2.0 
0.5 
O.I 

0.5 
0.8 

1.7 
0.7 

0.4 

0.3 
0.9 

0.2 

0.6 


a  AqmuE — Continued. 


13  AquiLiB — Continued. 


1877. 
July 

Aug. 

Sept. 
Dec. 


7  E. 

14  P. 
II  E. 
18  F. 

3  F. 

3  P. 

8  F. 

15  F. 
18    .        E. 


4- 
4- 
4- 
4- 


II 

I.I 
0.6 
I.I 
0.5 
1.9 
I.I 
1.2 

0.3 
1.4 


1877. 
Dec.       3 
8 


II 


P. 
F. 


4-     2.1 
4-     2.1 


Mean  .... 
Div.,  Flex.,  etc.  . 


4-     1.22 
4-     0.07 


r  Aqviue, 


Mean  ... 
Div.,  Flex.,  etc. 


4-    0.62 
—    0.13 


a  AQUiLiE  (Ref.). 


1877. 
Dec.        3  P. 

Div.,  Flex.,  etc.  . 


II 


Right  Ascension, 
North  Polar  Dist., 


0.0 
4-     0.48 


X  UR&fi  MiNORIS. 


Right  Ascension, 
North-Polar  Dist , 


h.  m.  s. 
19  47  16 

O  I  II 

I     3  50.85 


1877. 
July        8 

14 
18 
22 
26 
Oct.  I 
12 


F. 
P. 
F. 
F. 
P. 
F. 
F. 


h,  m.  s. 
19  58    8 

O  /  II 

83    4     3.30 

II 

4-     0.9 
4-     i.o 


Mean  .... 
Div.,  Flex.,  etc,  . 


4- 
4- 
4- 
4- 
4- 

4- 
4- 


0.9 

1.4 
0.4 
0.8 
1.9 

1.04 

O.OI 


1877. 

May      31 
July        6 

14 
26 

30 
Aug.     28 

3 
26 

5 
12 

13 


II 


Sept. 
Oct. 


P. 

P. 
P. 
P. 
P. 
E. 
F. 
P. 
F. 
F. 
S. 


4- 
4- 

+ 
4- 
4- 

4- 
H- 
4- 
4- 


1.4 

0.7 
0.4 

0.6 

O.I 

1.0 
0.6 
0.6 

0.7 
2.2 

3.4 


a9  Capricorni. 


Right  Ascension, 


h.  m.  s. 
20  II  13 


North-Polar  Dist.,      102  55  2^1^ 


1877. 
July        8 

14 
Aug.     21 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     0.88 
—     1.02 


A  UfiSAi  MiNORIS,  S.  P. 


Right  Ascension, 
North-Polar  Dist., 


h,  m.  s, 
19  47  16 

358  it    9V15 


Sept. 


Oct. 
Dec. 


27 

3 
18 

22 

26 

10 

12 

14 


F. 
P. 
E. 
S. 
F. 
F. 
F. 
P. 
S. 
F. 
E. 


+ 
+ 
4- 
+ 
+ 
4- 
+ 
4- 
4- 


1877. 
Jan.       27 


Feb. 


Mar. 
Dec. 


6 

8 

10 

15 
25 

9 
IS 

3 


P. 
F. 
P. 
F. 
S. 
E. 
E. 
P. 
P. 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


II 

1.7 

2.3 

1.7 

1.4 
0.9 

2.1 

3.3 
2.9 

1.0 


Mean  .... 
Div.,  Flex.,  etc.  . 


ti 

1.5 
0.3 

1.7 
2.0 

0.6 

0.4 

1.8 

0.3 
1.2 

I.I 
1.7 

1. 10 
0.16 


K  Cephei. 


Mean  .     .     . 
Div.,  Flex.,  etc. 


4-     1.92 
~     1. 01 


e  Draconis. 


Right  Ascension, 
North-Polar  Dist., 

1877. 
Feb.      15  P. 

Div.,  Flex.,  etc.  . 


h.  in.  s. 

19  48  35 

O  «  II 

20  2  44.73 

II 

—     0.2 
.      —      I. 14 


Right  Ascension, 
North-Polar  Dist., 

1877. 
June     29  F. 

Div.,  Flex.,  etc.  . 


h.  m.  s. 
20  13    o 

•         I  H  ■> 

12  39  36.86 
II 

+      O.I 
.      —      I. 10 


«  Cephei  (Ref.). 


ti 


1877. 

iune     29  F.  —     2.3 

)iv..  Flex.,  etc.  .     .     .     4-     1.35 


K  Cephei,  S.  P. 


P  AQUILiB. 


Right  Ascension, 

North-Polar  Dist., 

1877. 
Feb.        7  P. 

June      22  F. 


h.  ni. 
19  49 

s. 
16 

0 
83 

53 

II 
56.05 

II 

4- 

I.I 
0.4 

Right  Ascension, 

North-polar  Dist.,      347  20  23.14 


h.  ni.  s, 
20  13    o 

e       I  11 


1877. 

ian.       27 
far.      15 

Mean  . 


P. 
P. 


II 

+     2.8 
4-     3.2 

4-     3.00 


fr  Capricorni. 


Right  Ascension, 

North-Polar  Dist.,      108  36  47.45 


h.  m.  s. 
20  20  17 

e      /  II 


1877. 

June     29 

July        8 

Aug.     II 

21 

27 
Sept.     22 


II 


Oct. 


26 
10 


F. 
F. 
E. 
E. 
S. 
F. 
P. 
S. 


+ 

4- 
+ 
4- 
+ 
4- 


2.6 
2.0 

2.5 

1.7 
1.9 

2.4 

0.7 
1.8 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     1.95 
4-     O.IO 


e  Delphini. 

h.  m.  s. 
Right  Ascension,  20  27  20 

North-polar  Dist,,        79    6  48'.'40 


1877. 
April      6 
May        3 
June      29 
July      26 


II 


Aug. 

Sept. 
Dec. 


30 

9 
II 

21 
27 

3 
26 

9 


E. 
P. 
F. 
P. 
P. 
F. 
E. 
E. 
S. 
F. 
P. 
P. 


4- 
+ 
4- 
+ 
4- 
4- 
4- 
4- 
+ 
4- 


3.2 

1.7 
1.8 
1.2 

1.5 
1.4 
1.9 

2.3 
2.2 

2.6 

0.5 
1.5 


Mean  .... 
Div.,  Flex.,  etc.  . 


+     1.82 
—    0.22 


c  Delphini  (Ref.). 


1877. 

{une     29 
uly      26 
30 


II 


F. 
P. 
P. 


Mean  .... 
Div.,  Flex.,  etc.  . 


+  1.5 

+  0.9 

4-  1.2 

4-  1.20 

4-  0.39 


Groombridge  3241, 


h.  m,  s. 
20  30  31 


e       / 


17  53    6.23 


I  Right  Ascension, 
i  North-Polar  Dist., 

!  1877. 

iuly      12  F.  4-1.5 

Mv.,  Flex.,  etc.  .     .     ,     —     1.19 


Groombridge  3241,  S.  P. 


Right  Ascension, 

North-Polar  Dist.,      342    6  53.77 


h.  m.  s. 
20  30  31 

e       I  II 


1877. 

Feb,       9 
Mar.      15 


II 


E. 
P. 


Div.,  Flex.,  etc.  .     .     .     —     1.26 


I  Mean  .     .     .     . 
\  Div.,  Flex,,  etc.  . 


4-  0.4 

+  1.8 

4-  I. 10 

—  1. 21 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS, 


0  Cygni. 

1 

V  Cygni 

1 

1 

61 »  Cygni — Continued, 

\ 

a  Cephei  (Ref.). 

h. 

m. 

s. 

h. 

m. 

s, 

1877. 

f/ 

1      1877. 

11 

Right  Ascension,          20 

37 

14 

1  Right  Ascension, 

20 

52 

35 

Nov.      II 

P. 

4- 

0.7 

Feb.        7            P.              — 

3.5 

a 

t 

ii 

0 

1 

// 

12 

E. 

4- 

I.O 

27            P.               - 

3.0 

North-Polar  Dist.,        45 

9  30.43 

;  North-Polar  Dist., 

49 

18 

18.72  ' 

Dec.        9 

P. 

4- 

1.4 

May        3            p.              -. 

3.1 

1 

1 

July        6            P.              - 

2.3 

1877. 

## 

1877. 

n 

'  Mean  . 

*     •     •     • 

4- 

0.82 

26            P. 

2.9 

Feb.        7 

P. 

+ 

0.8 

May        3            P. 

+ 

2.5 

Div.,  Flex., 

eic  •      •      . 

O.IO 

1 

8 

E. 

+ 

0.7 

July        6            P. 

4- 

2.5  1 

.  Mean — 

2.96 

16 

E. 

+ 

0.9 

12            F. 

4- 

4.4  , 

(  Div.,  Flex.,  etc.  ...     4- 

1.54  , 

20 

E. 

+ 

0.9 

14            P. 

+ 

1.8 

r 

28 
April      6 
May        3 

E. 
E. 
P. 

+ 

I.I 

2.7 
1.6 

1  Aug.     27            S. 

30            E. 

Sept.       3            F. 

4- 
4- 
4- 

3.4     ' 

2.5 

1.7 

C  Cygni. 

h. 

m. 

s. 

a  Cephei,  S.  P. 

1 

6 

S. 

+ 

1.8 

18            F. 

4- 

3.0 

Right  Ascension,          21 

7  42 

h.  m. 

s. 

31 

T         1                              ^ 

P. 

+ 

0.6 

21            F. 

4- 

3.2 

%j 

Right  Ascension,          21   15 

39 

July        6 

P. 

+ 

0.6 

22            F. 

4- 

3.8     1 

Norh-Polar  Dist..        60 

16: 

35'.'83 

0                        t 

4I 

12 

F. 

4- 

I.I 

1               24            F. 

•f 

1.6 

A 

North-Polar  Dist.,      332    3 

51.78 

14 
30 

P. 
P. 

+ 
+ 

0.5 

I.O 

Oct.         I            F. 
2            P. 

4- 
4- 

2.6 
1.7 

1877. 
Feb.      27 

P. 

II 
0.2 

1 

1877. 

It 

Aug.      17 

E. 

+ 

I.I 

5            S. 

4- 

I.I 

Mar.        5 

S. 

4- 

0.3 

Feb.      28            P.              4- 

0.6 

18 

F. 

+ 

0.5 

;           12        F. 

4- 

2.8 

April      6 

E. 

4- 

2.0 

Mar.      15            P.              4- 

^•7     , 

21 
27 

E. 
S, 

+ 

+ 

1.9 

I.I 

13         s. 

1                16            F. 

4- 

1.2     1 

2.6     \ 

May        3 
6 

P. 
S. 

4- 
4- 

1.7 
1.2 

Mean -^- 

1. 15 

30 

0^ 

E. 

+ 

1.7 

Nov.      II            P. 

H- 

1.3     1 

July       12 

F. 

-+- 

1.2 

,  Div.,  Flex.,  etc.  ...     — 

0.83 

Sept.       3 

F. 

+ 

0.9 

1  Dec.        8            F. 

4- 

2.1 

14 

P. 

-f 

0.6 

1          '           • 

*m 

18 

F. 

+ 

1.4 

9            S- 

4- 

2.3 

26 

P. 

4- 

I.I 

22 

F. 

+ 

0.9 

15            F. 

4- 

0.4 

30 

P. 

4- 

1.4 

I  Pegasi. 

26 
Oct.        I 

p. 
F. 

+ 

1.0 
1.0 

1 

'  Mean 

• 

4- 

1 

2.31 

Aug.       9 
18 

F. 
F. 

4- 

0.9 
0.1 

1                                        h.  m. 

S. 

14 
Dec.        8 

9 
15 

P. 
F. 
P. 
F. 

+ 
+ 

0.4 

1.2 

0.8 
0.5 

Div.,  Flex.,  etc.  .     . 
1              1 2* Year  Cat., 

1879. 

0.36 

20 

30 

Sept.       3 

21 

S. 
E. 
F. 
F. 

4- 
-t- 
4- 
4- 

1.5 
0.8 
1.6 
1.4 

Right  Ascension,          &i  16 
North-polar  Dist.,        70  43 

24 

I3V53 

18 

E. 

+ 

1.0 

1 

\_ 

1 

22 

F. 

4- 

2.3 

1877. 

tt 

^  ^ 

1 

h. 

m. 

s. 

24 

F. 

4- 

0.6 

,  Aug.     20            S.              4- 

3.8 

Mean  . 

-f- 

1.02 

Right  Ascension, 

20 

53 
4 

7 

26 
Oct.        2 

P. 
P. 

1 

.^  0 

30            E.              4- 
Sept.     21            F.              4- 

^h        ^ 

Div.,  Flex., 

etc.  .     .     . 

■ 

0.76 

0 

4- 
4- 

0.8 

o.s 

2.3 

2.0       1 

North-Polar  Dist., 

9 

54 

37.08 

11 

E. 

I.O 

24            F.              -t- 

0.5 

If 

12 

F. 

4- 

1.6 

1  Oct.        2            P.              4- 

1.9 

1877. 

14 

P. 

4- 

0.5 

6            F.              4- 

2.3 

Oct.       14            P. 

— 

0.8 

15 

E. 

4- 

0.8 

1                II            E.              4- 

I.O 

a 

Cygni  (Ref.), 

Div.,  Flex.,  etc.  .     . 

• 

— 

1. 15 

Nov.     II 

P. 

4- 

0.1 

12            F.              4- 

3.2 

1 

12 

E. 

— 

0.4 

14            P.              4- 

2.1 

1877. 
Feb.        7 

P. 

0.6 

1 2- Year  Cat.,  1879, 

S.F 

1 

• 

Dec.       9 
15 

P. 
F. 

4- 

0.6 
1.3 

15            E.              4- 
1                16            F.              4- 

2.3 
2.2 

20 
July       12 
Dec.      18 

E. 
F. 
E. 

— 

0.1 

0.5 
1.2 

Right  Ascension, 

h. 
20 

m. 
53 

s. 

7 

Mean  . 
Div.,  Flex., 

•     •     •     • 
eic.  •      •      . 

4- 
4- 

0.77 

O.II 

22             F.                4- 

Nov.      II            P.              -f- 

12            E.              4- 

3.1 
2.0 

1.8 

Mean  . 
Div.,  Flex., 

■     .     •     • 

CiC   .       ■      • 

+ 

0.60 
1.03 

'  North-Polar  Dist., 

1877. 
Jan.       27            P. 

Feb,      25            E. 

Mar.      15            P. 

350 

5 

4- 
4- 
4- 

22.92 

2.6    , 

2.3 
2.2 

r 

> 

1877. 

• 
Cygni  (Ref.). 

II 

1 

Mean -♦- 

Div.,  Flex.,  etc.  ...     — 

1 

I  Pegasi  (Ref.). 

2.24 
0.16 

1 

23            S. 

4- 

3.1 

May        3 

P. 

4- 

0.9 

1877. 
Oct.        2           P.             + 

It 

//  Aquarii. 

1 

July      26 

P. 

— 

0.2 

2.4 

'  Mean 

• 

4- 

2.55  ' 

%  m 

Div.,  Flex.,  etc.  .     .     .     -f- 

0.34 

1  Div.,  Flex.,  etc.  .     . 

• 

— 

1.30 

Mean  . 

•          •          ■          • 

4- 

0.35 

■  m^^ 

h. 

m. 

s. 

Div.,  Flex., 

etc.  .     .     . 

4- 

0.26 

Right  Ascension,          20 

46 

I 

1                    /?  Aquarii, 

61*  Cygn] 

[, 

1 

North-Polar  Dist..        oo 

26 

35»55 

\ 

h.  m. 

S. 

^  ^ 

•^  m0        w  •/ 

V%  ■         V                 A                                    • 

h. 

m. 

s.        1 

a  Cephei. 

Right  Ascension,          21  25 

5 

Right  Ascension, 

21 

I 

23 

1877. 

l# 

0 

1 

II 

h. 

m. 

s. 

North-Polar  Dist.,        96    6 

39.39 

May        3 

P. 

4- 

1.2 

North-Polar  Dist.. 

51 

51 

15.72 

Right  Ascension,          21 

15 

39 

1 

*^  ^     ^0  ^ 

July        6 

P. 

+ 

1.9 

1 

a 

/ 

1877. 

It 

14 

P. 

+ 

0.6 

1877. 

II 

Norih-Polar  Dist.,        2*7 

56 

8.22 

Tan.       26            S.              4- 
'  May        3            P.              4- 

2.3 

Aug.       9 

F. 

+ 

I.I 

May        3            P. 

4- 

1.3 

1.9 

17 

S. 

+ 

2.0 

July        6            P. 

4- 

1.2 

1877. 

II 

,                  6            S.               4- 

2.3 

21 

E. 

+ 

1.3 

12            F. 

4- 

0.9    1 

Jan.       31 
Feb.        7 

E. 

— 

1.4 

1  July      26        •    P.              4- 

2.1 

27 

S. 

+ 

3   3 

Aug.     27            S. 

4- 

0.3 

P. 

— 

0.4 

Aug.     17            S.               -h 

2.4 

30 

E. 

-h 

2.1 

30            E. 

4- 

0.5    1 

27 

P. 

— 

0.6 

18            F.              4- 

i«3 

Sept.     18 

F. 

+ 

0.9      , 

Sept.       I            F. 

4- 

0.5 

May        3 

P. 

— 

0.5 

20            S.              -t- 

n0 

3.0 

21 

F. 

+ 

1.8 

3            F. 

4- 

I.I 

Julv        6 

P. 

— 

0.7 

21            E.              -h 

1.3 

24 

F. 

— 

0.6 

18            F. 

— 

0.4 

'        26 

P. 

— 

0.6 

1               24            F.              -^ 

I.O 

26 

P. 

+ 

1.5 

21            F. 

1 

4- 

2.4 

Aug.       9 

F. 

— 

0.4 

Oct.        6            F.              4- 

2.3 

Oct.        2 

P. 

4- 

0.7 

22            F. 

4- 

1.7 

18 

F. 

— 

0.6 

15            E.              4- 

1.8 

5 

S. 

— 

0.7 

Oct.         I            F. 

— 

0.1 

Sept.       I 

F. 

— 

0.1 

22            F.              4- 

'-5 

6 

F 

+ 

1.5 

2            P. 

— 

0.1 

3 

F. 

— 

0.8 

23            E.              4- 

3.2 

14 

P. 

+ 

0.5 

6            F. 
II            E. 

4- 

0.7 
1.0 

16 

F. 

"^ 

1.7 

Nov.      12            E.              4- 

l.S 

Mean  . 

•          •          •          • 

4- 
+ 

1. 13 
0.07 

1 

12            F. 
22            F. 

4- 
4- 

1.8 
1.6 

Mean  . 

— 

0.71 
0.93 

Mean + 

Div.,  Flex.,  etc.  ,     .     .     4- 

1.94 

0.17 

Div.,  Flex., 

Div.,  Flex., 

ClC.  .       •       « 

GIVEN  BY  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE,  1877. 
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0  Cephei. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
Feb.      28 

May        3 

Sept.     24 

Oct.        2 

6 


E. 
P. 
F. 
P. 
F 


Mean  .... 
Div.,  Flex.,  etc.  . 


h.  ni.   s. 
21  27    4 

e         t  II 

19    58    45.94 

n 

.        —      O.I 

—  0.2 

—  I.O 

—  0.8 

—  0.4 

.     —    0.50 
.     —    1.14 


P  Cephei  (Ref). 


1877. 
Oct.        2  P. 

Div.,  Flex.,  etc.  . 


ti 


3.0 
1.49 


0  Cephei.  S.  P. 

h.  m.    s. 
Right  Ascension,  2t  27    4 

North-Polar  Dist.,      340    i  14.06 


1877. 
April     25  P. 

Div.,  Flex.,  etc.  . 


// 


3.8 
1. 15 


^  Aquarii. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
21  31  12 


II 


I       1877. 
I  July       26 
Aug. 


Seot. 


Oct. 


'7 
18 

20 

21 

28 

T 
21 

24 
II 
12 

15 
22 


P. 

S. 

F. 

S. 

E. 

E. 

F. 

F. 

F. 

E. 

F. 

E. 

F. 


98  24 

16.56 

n 

4- 

1.5 

+ 

2.0 

+ 

1.3 

+ 

2.7 

-f- 

1.4 

4- 

1.4 

4- 

0.2 

4- 

1.7 

-h 

0.6 

0.0 

— 

1.6 

4- 

2.0 

0.0 

Mean  .... 
Div.,  Flex.,  etc.  . 


4-     1.02 
4-     0.05 


f  Aquarii  (Ref.). 


1877. 
Aug.     28  E. 

Div.,  Flex.,  etc.  .     . 

e  Pegasi. 


tt 


+     1,9 
+    0.31 


h.  m.   s. 
Right  Ascension,  21  38    9 

North-polar  Dist.,        80  41  16.29 


1877. 


II 


Jan. 

26 

S. 

30 

S. 

Feb. 

27 

P. 

28 

E. 

Mar. 

5 

S. 

14 

P. 

May 

6 

S. 

July 

26 

P. 

Aug. 

9 

F. 

17 

S. 

4- 
4- 
4- 

4- 
4- 
4- 
4- 
4- 
4- 
4- 


4.3 
3.8 
2.1 
1.2 
1.4 
1.8 
3.0 
2.0 

0.5 
3.3 


e  Pegasi — Continued. 


79  Draconis,  S.  p.— Continued. 


1877. 
Aug.     18 


Sept. 
Oct. 


Nov. 


20 
21 

24 

5 
6 

II 

15 
22 

23 

31 
II 

16 

20 


F. 
S. 
E. 
F. 
S. 
F. 
E. 
E. 
F. 
E. 
E. 
P. 
E. 
E. 


4- 
4- 
4- 

4- 
-t- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


1.2 

3.0 
2.6 

1.3 
2.7 

2.2 

0.0 

2.3 

1.4 
3.0 
2.1 
I.I 
1.5 
1.7 


1877. 

April      5 

14 
23 


II 


P, 
E. 
F. 


4-  3.6 
4-  3.6 
4-     4.6 


Mean  . 

Div.,  Flex.,  etc. 


4-     3.14 
—     1.24 


Mean  .... 
Div.,  Flex.,  etc.  . 


4-     2.06 
—     0.18 


a  Aquarii. 

h.  m,   s. 
Right  Ascension,  21  59  28 

oil! 

North-Polar  Dist.,        90  54  59.32 


1877. 
Jan.      26 


II  Cephei. 


Right  Ascension, 
North-Polar  Dist,, 

1877. 
Oct.       II  E. 

Div.,  Flex.,  etc,  . 


h.  m.   s. 
21  40    7 

Of  II 

19  15  17.95 
-   1.7 

.     —    1. 17 


Mar. 


April 

May 

June 

July 

Aug. 

Sept. 


fi  Capricorni. 


Right  Ascension, 
North-Polar  Dist., 


h.  m.   s. 
21  46  35 


Oct, 


e 
104 


I  II 

7  45.57 


1877. 

June     29 

July      26 

Aug.     17 

18 

21 

I 

18 

24 

5 

13 

15 

18 

31 
Nov.      16 


n 


Sept. 


Oct. 


F. 
P. 
S. 
F. 
E. 
F. 
F. 
F. 
S. 
S. 
E. 
P. 
E. 
E. 


4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 


2.7 

2.3 
2.1 

0.6 

2.3 
3.8 
1.0 
2.0 

2.4 
1.0 

2.1 
3.6 
2.6 

2.4 


Nov. 


30 

5 

14 

19 

5 

6 

29 
26 

17 
18 

I 

3 

15 

18 

24 
I 

12 

13 
16 

18 

22 

23 

24 

31 
16 

20 


S. 
S. 

s. 
p. 

F. 
E. 
S. 
F. 
P. 
S. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
F. 
S. 
F. 
P. 
F, 
E. 
P. 
E. 
E. 
E. 


4- 
4- 
4- 
4- 

4- 
4- 
4- 


4- 
4- 

4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
4- 
+ 
4- 
4- 


Mean  . 

Div.,  Flex.,  etc. 


II 

2.5 
2.4 
0.2 

1.7 
2.6 

2.5 
2.0 

1.2 

1.4 
1.6 

1.4 

2.5 
1.0 

0.0 

1.7 
0.5 

I.I 
1.2 
0.4 
1.0 
1.6 
1.0 
2.0 

1.4 
1.0 
0.4 

1.7 

1.09 
0.16 


6  Aquarii, 


Mean  .... 
Div.,  Flex.,  etc.  . 


.  4-     2.12 
4-     0.15 


Right  Ascension, 
North-Polar  Dist., 


h.  m.  s. 
22  10  21 

98  23  4 1 '.'49 


79  Draconis. 


1877. 
Sept.     21 


Right  Ascension, 
North-Polar  Dist., 


1877. 
June     29 
Aug,     17 
Oct.        6 


F. 
S. 
F. 


h.  m.   s. 
21  51  20 

16  52  46.85 

II 

4-  2.6 
4-  o.i 
4-     1.8 


Oct. 


Nov. 


22 

24 
26 

6 

13 
14 
22 

24 

13 
20 


F. 
F. 
F. 
P. 
F. 
S. 
P. 
F. 
P. 
F. 
E. 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     1.50 
—     1. 18 


Mean  .... 
Div.,  Flex.,  etc.  . 


4- 
4- 
4- 
4- 

4- 
4- 
4- 

4- 
4- 


0.7 

1.2 
0.3 
1.0 
0.4 
0.5 

0.3 

0.6 
1.2 
2.0 
0.9 

0.66 
0.05 


ir  Aquarii. 


Right  Ascension. 
North-Polar  Dist., 


h.  m.  s. 
22  19    o 

O         I  II 

89  14  45.62 


1877. 

July      29 
Sept. 


II 


Oct. 
Nov. 


I 
15 
24 

7 


Dec.      10 


S. 
F. 
F. 
P. 
F. 
E. 


4- 
4- 
4- 
4- 


1.7 
0.4 

1.0 

1.0 

1.2 

1-3 


Mean  .... 
Div,,  Flex.,  etc,  . 


4-     1. 10 
4-     0.16 


If  Aquarii. 


Right  Ascension, 
North-Polar  Dist., 


1877. 
I  Sept.     15 

22 

I 

24 

I  Oct.      24 

Nov.       7 

i  Dec.      10 


F. 
F. 
F. 
P. 
F. 
E. 


h.  m.  s, 

22  29  2 

01       II 

90  45  2.63 

II 

4-  0.9 

4-  1.2 

4-  0.7 

4-  1.4 

4-  1.8 

4-  0.3 


Mean  .     .     .     . 
Div.,  Flex.,  etc.  . 


4-     1.08 
4-     0.16 


226  Cephei. 


Right  Ascension. 

North-Polar  Dist.,        14  24  27.06 


h.  m.  s. 
22  30    7 

e       <  n 


II 


1877. 

Dec.       9  P.  —     0.1 

Div.,  Flex.,  etc.  .     .     .    j—     i .  13 


226  Cephei  (Ref.). 


'      1877. 
Dec.       9 


II 


P.  -     1.8 

Div.,  Flex.,  etc.  .     .     .     4-     1.34 

226  Cephei.  S.  P. 


Right  Ascension, 

North-Polar  Dist.,      345  35  32.94 


h.  m.  s. 
22  30    7 

o 


1877. 

Jan.      27 

Feb.      27 

28 

April    20 


II 


P. 
S. 
P. 
S. 


I  Mean 

Div.,  Flex.,  etc.  .     .     .     —     1.22 


4-  2.5 

4-  3.0 

4-  1.5 

4-  3.9 

4-  2.72 


C  Pegasi. 


79  Draconis,  S.  P. 


h.  m.  s. 
22  35  20 

O  I 


Right  Ascension, 
North-Polar  Dist., 


18775 
Jan.      27 
Mar.      15 


P. 
P. 


h.  m.   s. 
21  51  20 

Of  II 

343     7  13-15 
II 

4-     2.7 
4-     1.2 


6  Aquarii  (Ref.). 


1877. 
Sept.     26 

Oct.       14 


P. 
P. 


Mean  .     .     .     . 
Div..  Flex.,  etc. . 


4- 
4- 

4- 
4- 


II 

1.4 
0.6 

1. 00 
0.31 


I  Right  Ascension, 

!  North-Polar  Dist.,        79  48  3^ 

1877. 
Jan.      26 

I  29 

,  Feb.      If 
I   April 
May 

I  July 
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CORRECTIONS  TO  THE  NORTH-POLAR  DISTANCES  OF  STARS  OF  THE  AMERICAN  EPHEMERIS. 


C  Pegasi— Continued, 

1 

a  Piscis  AuSTRALis — Continued. 

B  PlSCIUM 

• 

y  Cephei  (Ref.). 

X877. 

n 

1877. 

II 

h. 

m,  s. 

1877. 

It 

Aug.       6            S.              + 

3.9 

Jan.      24            E. 

4- 

2.4 

!  Right  Ascension, 

23 

21  44 

Oct,      14           P.             — 

1.7 

18            F.              - 

O.I 

27            P. 

4- 

2.1 

1 

A 

i               •  J 

Div.,  Flex.,  etc.  .     .     .     4- 

^.35 

Oct.       18            P.              4- 

a. 7 

Feb.     15            S. 

4- 

1.9 

North-Polar  Dist., 

84 

17  45.83 

Nov.        7            F.              + 

1.6 

April     II            S. 

— 

1.3 

! 

Dec.        9            P.              4- 

1.4 

May        6            S. 

4- 

0.9 

1877. 

II 

y  Cephei,  S.  P. 

10            E.              -f- 

2.0 

Oct.      24            P. 
Dec.       3            P. 

4- 
4- 

1.6 
3.0 

Sept.     21            F. 
22            F. 

4-     0.4 
4-     2.7     . 

h.  m. 

s. 

Mean 4- 

2.01 

9            P. 

4- 

0.6 

Oct,       II            E. 

4-     2.1 

Right  Ascension,          23  34 

19 

Div.,  Flex.,  etc.  ,     .     .     — 

0.20 

10           E. 

4- 

2.1 

13          s. 

4-     0,7 

•      1 

L  Cephei. 

F 

Mean 

Div.,  Flex.,  etc.  .     .     . 

4- 
4- 

1.48 
0.41 

14            P. 

24            P. 
;  Nov.       2            S. 

+     1.5 
4-     2.0 

4-     1.7 

North-Polar  Dist,       346  56 

1 
1 

1877. 

45.30 
ti 

h.  m. 

s. 

'               19            P. 

4-     I.O. 

Jan.       27            P.              — 

0.3 

Right  Ascension,          22  45 

x8 

a  Pegasi. 

Dec.       9            P. 

4-     I.I 

April      5            P.              + 

0.8 

0    1 

II 

14            E. 

4-     I.O 

25            P.              4- 

2.0 

North-Polar  Dist.,        24  26  46.96 

h. 

m. 

s_ 

^                        ^   ■                                p 

1877. 
Jan.      26            S.              -h 
Feb.        8            P.              + 

0.3 
0.2 

Right  Ascension,          22 
North-Polar  Dist.,        75 

5838 

1       II 
27  21.07 

Mean 

• 
• 

4-     1.42 
4-     0.09 

Mean 4- 

Div.,  Flex.,  etc,  .     .     .     — - 

0.83 
1.25 

Div.,  Flex.,  etc.  .     . 

April     11            S.               — 
Mean — 

1.2 
0.23 

1877. 
Jan.       24            E. 
Feb.        7            S. 
9            E. 

4- 

II 

2.3 

I  PiSCIUM 

• 

1 

1 

Groombridge  4163. 

Div„  Flex.,  etc,  .     .     .     — 

0.98 

1 

4- 
4- 

4.9 

3.9 

! 

1 

h. 

m.  s.        1 

h.  m. 

s. 

I 

10            F. 

4- 

2.4 

Right  Ascension, 

23  33  37 

'  Right  Ascension,          23  48 

52 

15          s. 

April       5            E, 

4- 
4- 

2.2 
3.4 

North-Polar  Dist , 

e 
85 

1 
1      II 

2  24.15 

1                                           9    ' 
North-Polar  Dist.,        16  16 

27V72 

h.  m. 

s. 

II            S. 

4- 

1.7 

J 

Right  Ascension,          22  45 

18 

May        6            S. 

4- 

2.3 

'       1877. 

Feb.        8            P. 
,  April     10            F. 

II      \ 

1877. 

#f 

North-Polar  Dist.,       335  33 

13.04 

Sept.       I            F. 
3            F. 

4- 
4- 

2.4 
1.5 

+     3.9 
4-     2.6 

1  Nov.       19            P.            — 
Div.,  Flex.,  etc.  ,     .     .     — 

o.S 
1. 17 

II 

21             F, 

4- 

1.5 

July      21            F. 

—     0.7 

1 

1877. 

22                1*. 

4- 

2.2 

Sept.     22           F. 

4-      2.0 

Jan.       27            P.              + 

1.3 

Oct.        6            F. 

4- 

1.5 

Oct.      II            E. 

-     0.8 

Groombridge  4163,  S.  F 

* 

m 

Mar.        7            S.              -+- 

I.I 

24            P. 

4- 

2.8 

12            F. 

~     1.4 

-H     0.1     ! 

4-     1.3     I 

15            P. 
April     12            S.               + 

1.7 
3.4 

Nov.       3            F. 
Dec,      14            E. 

1 

4- 

1.0 

2.3 

13         s. 

18            P. 

h.  m. 
1  Right  Ascension,          23  48 

A 

Mean f- 

Div.,  Flex.,  etc.  .     .     .     — 

1.02   ! 
0.95 

1 

,  Mean 

Div.,  Flex.,  etc.  .     .     . 

4- 

2.39 
0.17 

Nov.     12            E. 
i6            E. 
17            F. 
19            P. 

4-      0.2      ' 

0.0 
4-     2.6     , 
4-     0.4 

! 

North-polar  Dist.,      343  43 

1877. 

32V28       . 
II 

A  Aquarii. 

0  Cephei. 

Dec.        6            E. 
8            F. 

1                                                            v^ 

-H    J.I 

Mar.      15            P.              4- 

1.9 

4-     0.4 

April      5            P.              4- 

2.0 

h.  m. 

s. 

h. 

xn. 

s. 

1                 9            P. 

+     0.6 

Right  Ascension,          22  46 

12 

Right  Ascension,          23 

13 

35 

i                14            E, 
15            F. 

4-     0.8 

1      .-  -     ' 

Mean 4- 

1.95 

0    1 

II 

A 

J 

M  a 

4-     2.3 

Div.,  Flex.,  etc.  .     .     .     — 

1.24 

North-Polar  Dist.,        98  13 

59.0 

North-Polar  Dist.,        22 

33  42.10 

Mean 

• 

4-     0.91 

1877. 
Sept.     21            F.              + 
22            F.              -1- 
Oct.       24            P.              4- 

w  9 

I.O 

1.4 

2.6 

1877. 
Oct.       11            E. 
'  Nov.      16           E. 

4- 

II 
1.5 

O.I 

Div,,  Flex.,  etc.  .     . 

• 

4-     O.IO 

1 

«  PiSCIUM. 

h.  m. 

s.        1 

Nov.      13            F,              4- 

1.9 

3.2 
2.9 

0.3 

19            P. 

.— 

I.I 

• 

1 

Right  Ascension,          23  53 

0 

17            F.              4- 
Dec.        3         ■  P.              4- 

1 

<  PisciUM  (Ret.) 

1 

0     / 

ti 

Mean 

— 

0.83 

North-Polar  Dist.,        83  49 

2.78 

^•^  ^*  ^'w               ^                        ^    •                               f 

Div.,  Flex.,  etc.  .     .     . 

1 

— 

1.02 

X877. 

// 

10           E.             4- 

1.8 

Nov.      12            E. 

—      0.2 

1877. 

ff 

• 

0  Cephei  (Ref.), 

16        .    E. 

+      1.3 

Feb.        8            P.              4- 

1.9 

Mean 4- 

1.89 

»             / 

«  « 

Aug.     21            E. 

O.I 

Div„  Flex,,  etc.  .     .     .     4- 

0.05 

1877. 
Nov.      16            E. 

If 

X.3 

Mean 

Div.,  Flex,,  etc.  .     . 

■ 

+      0.55 

4-    0.56  : 

28            E.              4- 
Oct.         I            F.              4- 

1.9 

0.2 

X  Aquarii  (Ref.). 

Div.,  Flex.,  etc.  .     .     . 

1 

4- 

1. 61 

II            E.              - 

13         s.           + 

0.9 
0.3 

1877. 
Dec.       9            P.              4- 

II 
0.9 

0  Cephei,  S.  P. 

y  Cfphei. 

■ 

1 
1 

14  P.              4- 

15  E.              4- 

O.I 

0.3 

Div.,  Flex.,  etc.  .     .     ,     4- 

0.31 

h. 

■ 

1 

Nov,        2            S,               4- 

I.I 

"  •/ 

m. 

s. 

h. 

m,  s. 

13            F.               4- 

0.3 

Right  Ascension,          23 

13 

35 

Right  Ascension, 

23 

34  19 

19            P.               — 

0.5 

a  PlSCIS  AUSTRALIS. 

0 

/ 

It 

A 

J            J  J 

Dec.        6            E,              4- 

1.2 

North-Polar  Dist.,      337 

26 

17.90 

North-Polar  Dist., 

13 

3  14.70 

8            F.               4- 

0.6 

h.  m. 

s. 

1 

1 

1 

15            F.              4- 

1.8 

Right  Ascension,          22  50 

5» 

!     1877. 

II 

1       1877. 

//      1 

0      1 

II 

April       5            P. 

4- 

2.4 

Oct.       14            P. 

+  I.I  '• 

Mean 4- 

0.59 

North-Polar  Dist.,      120  16 

24.23 

Qiv,,  Flex.,  etc.  .     .     . 

MH^ 

1.06 

Div.,  Flex.,  etc.  .     . 

• 

—      I. ID, 

1 

Div.,  Flex.,  etc.  .     .     .     -h 

0.06 

- 

MEAN    PLACES 


OF 


MISCELLANEOUS   STARS, 


GIVKN  BY 


INDIVIDUAL  OBSERVATIONS 


WITH  THE 


TRANSIT    CIRCLE 


1 


U 


33 — n  X 


2S7 


MEAN    PLACES    OF   MISCELLANEOUS   STARS    FOR    1877.0, 


GIVEN  BY 


INDIVIDUAL  OBSERVATIONS 


WITH 


THE    TRANSIT   CIRCLE. 


1877. 

Oct. 

23 

E. 

Dec. 

I5(8)F: 

Mean 

. 

.     • 

Div.,  Flex., 

etc. 

1877. 

Oct. 

23 

E. 

Dec. 

15 

F.- 

B.  A.  C,  5. 

h.  m.      s. 
o    2  24.99 
24.96 


o    2  24.98 


Lamont  18. 

h.  m.      s. 
o    6  21.94 
21.86 


Mean 

Div..  Flex.,  etc. 


o    6  21.90 


1877. 
Sept.  26(6.5)  P. 
Dec.   15         F. 

Mean  .     . 

Div.,  Flex.,  etc. 


W&ISSE  (2)  296. 

h.  m.      s. 
o  12  13.00 
12.95 


1877. 

!  Oct.  23 

I  Nov.  17 

Dec.  II 


E. 
F. 
F, 


Mean  .     . 

Div.,  Flex.,  etc. 


1877. 

Oa.  23  E. 

Nov.  17  F. 

Dec.  II  F. 

Mean 

Div.,  Flex.,  etc. 


o  12  12.98 


B.  A.  C.  69. 

h.  m.    '  s. 

o  14  46.95 
46.99 
46.92 

o  14  46.95 


Lacaille  61. 

h.  m.      s. 

o  16  40.88 
40.78 
40.74 


o  16  40.80 


B.  A.  C.  79. 

1877.  '   h.  m.      s, 

iuly      29      S.  .     .     . 

>ec.      14      £.  .     .     . 


Mean  .     .     .  '. 
Div.,  Flex.,  etc. . 


o       t 


tl 


92  54  26.6 
27.2 


92  54  26.90 
+     0.26 


O  f 


fr 


91    54    41.9 
42.0 


91  54  41.95 
4-     0.20 


e      I 


tt 


59    9  57.9 
57.4 


59    9  57.65 
+     0.08 


o       t 


II 


129  55  19.8 
18.5 
22.8 


129  55  20.37 
+     0.53 


O  I 


II 


*  129  56  40.6 

41.5 
43.4 


129  56  41.83 

+   0.53 


e       f 


II 


38  39  45.0 
43.7 


1877. 
July      29      S. 

Dec.      14      E. 


B.A.C.79(Ref.). 
h.  m.      s. 


38  39  44.35 
—    0.85 


O  /  II 

38  39  42.8 
43.4 


Mean 

Div.,  Flex.,  etc. 


38  39  43.10 
+     1. 18 


1877. 

Oct.  23  E. 

Nov.  17  F. 

Dec.  II  F. 

Mean     .     . 
Div.,  Flex.,  etc. 


Lacaille  8i. 

h.  m.      s. 

o  19  17.24 
17. II 
17.03 


o  19  17.13 


Lalande  512. 


1877.  h.  m.      s. 

Sept.     26(6) P,       019    5.89 
Dec.      15      F.  5.82 


Mean     .     .     . 
Div.,  Flex.,  etc. 


1877. 
July    30 (6.2)  P. 

Oct.    14         P. 

24         P. 

Nov.  19         P. 

Dec.    3(5.8)  P. 

Mean     .     . 
Div.,  Flex.,  etc. 


o  19    5.86 


12  Ceti. 

h.  m.      s, 
o  23  45.66 

45.65 
45.76 
45.75 
45  .-75 


1877. 
July      30      P. 
Div.,  Flex.,  etc. 


o  23  45.71 


12  Ceti  (Ref.). 
h.  m.      s. 


1877. 
Sept.  26  (7.5)  P. 

Dec.  15         F. 

Mean  . 

Div.,  Flex.,  etc. 


B.  A.  C.I  23. 

h.  m.      s. 
o  25  25.67 
25.72 


o  25  25.70 


B.  A.C.  126. 


1877. 

Oct.       15      E. 
Div.,  Flex.,  etc.   . 


h*  ni,      s. 


O  I 


II 


129  56  22.1 
23.8 
23.9 


129  56  23.27 
-h    0.53 


B,  A.  C.  126  (Ref.). 


1877. 
Oct.      15      E. 
Div.,  Flex.,  etc. 


h.  m.      s. 


O         I 


II 


88  44  28.9 
29.4 


88  44  29.16 
-h    0.16 


O         I 


It 


94  38  14.6 

13.3 
14.7 
14. 1 

15.4 


94  38  14.42 
+     0.25 


«     f 


II 


94  38  13.5 
+     0.51 


e      / 


II 


36    51    51.2 
52.9 


36    51    52.05 
—       0.88 


o        I 


II 


27  44  50.6 
-     0.93 


II 


27  44  48.2 
+     1.53 


1877. 
Oct.      23      E. 
Dec.      15      F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 


B.  A.  C.  136*. 

h.  m.      s. 
o  27  42.14 
41.96 


1877. 
Oct.       23      E. 
Dec.      15      F. 

Mean 

Div.,  Flex.,  etc. 


o  27  42.05 


B,  A,  C.  I36«. 

h.  m.      s.  * 

o  27  42.22 

42.09 


o  27  42.16 


1877. 
Nov.      12      E. 
Div.,  Flex.,  etc. 


B.  A.  C.  139. 

h.  m.      s. 
o  28  21.99 


1877. 
Oct.       14      P. 
Div.,  Flex.,  etc. 


B.  A.C.  152. 

h.  m.      s. 
o  30    5.55 


1877. 
Feb.      10      F. 

13      E. 
Oct.      15       E. 

Mean 

Div.,  Flex.,  etc. 


B.  A.  C.  166. 

h.  m.      s. 
o  32  45.09 
45.26 


.     • 


o  32  45.18 


.     . 


o       r 


n 


125  39  49.7 
50.6 

125  39  50.15 
+     0.43 


O  f 


II 


125  39  55.6 
56.5 

125  39  56.05 
-t-    0.43 


1877. 
Oct.      15      E. 
Div.,  Flex.,  etc. 


B.  A.  C.  166  (Ref.). 
h.  m.      s. 


1877. 
Oct.   14  (8.0)  P. 

23         E. 

Nov.    7  F. 

19  (8.0)  P. 

Mean     . 
Div.,  Flex.,  etc. 


Weisse  (2)  1062. 

h.  m.      s. 
o  42  29.97 
30.00 

30.17 
30.10 


o  42  30.06 


O  I 


II 


28  48  48.9 

-   0.93 


O  I 


II 


46  10  24.7 

-   0.74 


e       I 


It 


59  48  43.1 
44.9 
44.0 

59  48  44.00 
+     0.09 


O  I 


II 


59  48  44.4 
+    0.26 


O  I 


II 


49  35  t8.8 
19.2 
19.9 
19.6 

49  35  19.38 
-     0.33 


259 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877.0,  GIVEN  BY 


1877. 

Nov.      12  E. 

13  F. 

16  E. 

Dec.     10  E. 

Mean     .  .     . 
Div.,  Flex.,  etc. 


B.  A.  C.  226. 

h.  m,      s. 
o  42  44.05 

43.94 
43.85 
44.03 


o  42  43.97 


B.  A.  C.  227. 


1877. 

Oct.    14(3.5)  P. 

23         E. 
Nov,    7  F. 

19  P. 

Mean     .     .     . 
Div.,  Flex.,  etc. 


h.  m.     s. 

o  43    x.« 
2, 
2.22 
2.17 


i.ol 


o  43    2.12 


1877. 
May        6 

10      P. 

Nov.      12      E. 

Dec.      10      E. 


B.A  C.253I 

h.  m.      8. 
P.      o  49     .     . 

17.90 
17.63 

17.85 


Mean     .     .     . 
Div.,  Flex.,  etc. 


o  49  17.79 


B.  A,  C.  253  (Ref.). 


1877. 

May        6  P. 

10  P. 

Nov.      12  E. 


h,  m.      s. 


Mean      .     . 
Div.,  Flex,,  etc. 


.     •     • 


B  A.  C.  259. 

1877.  h.  m,      8. 

Feb.      10      F.       o  49  55.71 
Dec.       8      F,  55.85 


Mean     ...      o  49  55.78 
Div.,  Flex.,  etc,  .     . 

Anonymous. 

1877.  h.  m.     s. 

Nov.  16 (10.5) E.      o  51  32.06 
Div.,  Flex.,  etc.  .     . 


2  URSiB  MiNORIS. 


1877. 
Feb. 

Oct. 
Dec. 


8  (4)  P. 
12  P. 
18      P. 

3      P. 


h.  m.      s. 

o  52  15.33 
14.98 

14.79 
15.13 


Mean     .     .     . 
Div.,  Flex.,  etc. 


o  52  15.06 


e      t 


n 


42  54  22.1 

23.5 
23.9 

21.7 


42  54  22.80 
—    0.78 


•    t 


§1 


49  35  28.4 
29.4 
29.8 
28.4 


49  35  29.00 
—    0.33 


o        t 


It 


29  56  59.5 

61. 1 
60.9 

58.8 


29  57    0.08 
—    0.93 


o       r 


n 


29  56  58.3 
58.9 
57.8 


29    56    58.33 

+     1. 51 


O         I 


It 


52  10    4.6 

5.5 

52  10    5.0s 
—    0.05 


II 


88  21  17.4 
+    0.15 


O  / 


n 


4  24  14.9 

■  • 

15.7 
13.9 


4  24  14.83 
-     0.95 


2  URSiC  MiNORIS,  S.  P. 


1877. 

Feb.   20         P. 
May    15         P. 

23  (4.5)  P. 
29         P. 

Mean     . 
Div.,  Flex.,  etc. 


h.  m,     8. 
o  52  15.40 

15. .57 
16.01 

14.47 


e       / 


n 


355  35  46.0 
48.0 
47.8 


o  52  15.36 


355  35  47.27 
—     1.03 


1877. 
Nov.       2      S. 

Div.,  Flex.,  etc. 


1877. 

Nov.     12      E. 
Div.,  Flex.,  etc. 


Anonymous. 

h,  in.      8. 
o  54  52.90 


B.  A.  C,  303. 

h.  ni.      8« 
o  58  30.32 


P  ANDROMEDiC 

h.  m.      8. 

12.. 


1877. 

Feb.        8  P. 

10  F. 

12  P. 

13  E. 
17  E. 
21  E. 
28  P. 

Mar.       I  E. 

May        3  E. 

6  P. 

July      30  P. 

Sept.     26  P. 

Oct.      3[i  E. 

Nov.     19  P. 

Dec.       3  P. 

Mean     .     . 
Div.,  Flex.,  etc. 


ANONYMOU8. 

1877.  h.  m.     8. 

Oct.      18      P.      13  40.85 
Div.,  Flex.,  etc,  .     . 


B.  A,  C.  345. 

h.  ID.       8. 

I  4  19.93 
19.85 
19.94 

I     4  19.91 


1877. 

Oct.  24 

Nov.  12 

Dec.  14 


P. 
E. 
E. 


Mean     .     .     . 
Div.,  Flex.,  etc. 


1877. 
Nov.     12      E. 
Div.,  Flex,,  etc. 


B.  A.  C.  450, 

h.  ni.      8. 
1  24  22.08 


Anonymous. 


1877.  h.  m.      8. 

Nov,     13      F.       i  28  59.02 
Div.,  Flex.,  etc,  .     . 


B.  A.  C.  495, 

1877.  h.  m.      s. 

Dec.      10      E.       1  32  37.73 
15      F.  37.61 


Mean     ...       i  32  37.67 
Div.,  Flex.,  etc,  .     . 


Anonymous. 

1877.  li.  m.     8. 

Nov,       7      F,       1  33    2.92 
Div,,    lex.,  etc.  .     . 


e      f 


II 


85  57  42.1 
+     O.II 


O  I 


II 


85     O   12.2 
+      O.IO 


e      I 


II 


55     I  57.0 


50.87 

56.3 

50.99 

.    • 

50.99 

56.8 

50.96 

56.1 

50.91 

56.7 

50.95 

57.8 

50.87 

56.7 

50.89 

56.8 

50.88 

55.3 

50.83 

56.0 

50.88 

55.4 

50.88 

55.4 

50.96 

56.0 

50.88 

56.3 

50.91 

55  1  56.33 

.   '  • 

+  0.20 

e       I 


If 


82    46    23.1 
—       0.02 


e       I 


II 


59  13  47.3 
47.3 
47.4 


59  13  47.33 
4-     0.08 


o       t 


t» 


27      2  26.8 
-      0.94 


O  I 


II 


69  23  38.8 

—     O.I4 


1877. 
Nov.       3      F. 

Div,,  Flex.,  etc. 


1877. 
Nov.       3 

Dec.      II 
15 


F. 
F. 
F. 


Mean     .     .     • 
Div.,  Flex ,  etc. 


0 

1        II 

73  59  57.6 
59.3 

73 

59  58.45 
—  0.20 

e 

r     II 

68 

43  30.6 
—  0.13 

1877. 

Dec.      10      E. 
Div.,  Flex.,  etc. 


1877. 

Dec.      14      E. 
Div.,  Flex.,  etc. 


1877. 

Dec.      14      E. 
Div.,  Flex.,  etc. 


1877. 
Oct.       31      E. 
Div.,  Flex.,  etc. 


B.  A.  C.  501. 

h.  m.     8. 
I  33  17.55 


B.  A.  C.  5o8>. 

h.  n.     8. 
I  34    8.89 

8.85 
8.90 

I  34    8.88 


Weisse  767. 

h.  m.     s, 
I  44  20.55 


Weisse  791^ 

h.  on.     8, 
I  45  30.60 


Weisse  791*. 

h.  m.     s. 
I  45  30.72 


B.  A.  C.  569. 
h.  m.     8. 


1877. 
Oct.       31      E 
Div,,  Flex.,  etc. 


a  A.  C.  569  (Ref.). 
h.  m.     8. 


1877. 
Nov,       2      S. 

Dec.      14      E, 

Mean 

Div.,  Flex.,  etc. 


B.  A.  C.  587. 

h.  ni.      8. 
I  50  17.72 

17.53 


1877. 
Oct.      31      E. 
Dec.     15      F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 


I  50  17.62 


B,  A,  C,  609. 

h.  m.     8. 
I  52  50.88 
50.98 


1877. 
Oct.      23      E. 
Dec.      14      E. 

Mean 

Div.,  Flex.,  etc. 


I  52  50.93 


B.  A.  C.  646. 

h.  m.     8, 
2    o    5.98 
6. II 


2    o    6.04 


.     . 


Piazzi  II,  10. 

1877.  h.  m.     8. 

Oct.      23      E.       24  45.90 
Dec.      14      E.  45.88 


e      « 


tt 


47  19  31.4 
—    0.58 


#» 


31  59  42.6 

42.3 
42.7 


31  59  42.53 
—    0.94 


If 


79  33  58.8 
—     0.21 


79  47  52.8 

—    o.ao 


ff 


79  47  49.7 
—    0.20 


II 


61     I  15. 5 

+     0.12 


II 


61     I  18.5 
+    0.27 


II 


43  30  22.8 
20.5 


43  30  21.65 
—     0.77 


n 


78  18  10. s 
10. 8 


78  18  10.6s 
—     0.22 


ff 


32    9  47.4 
46.9 


32    9  47.15 


ff 


131  26  53.0 
51.0 


Mean     ...      24  45.89 
Div.,  Flex,,  etc.  .     . 


131  36  52. 00 
+     0.55 


INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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Lalandk  3987. 

1877.  h*  m*     8. 

Oct.      84      P-       35  40.  6q 
Div.,  Flex.,  etc.  .     . 

Lalande  431^. 

1877.  h.  m.     s. 

Nov.  198.(5)?.      a    9  58.85 
Div.,  Flex.,  etc.  .     . 


1877. 
Oct.  18  (5)  P. 

U        P. 
Dec.    3  (2)  P. 

Bfea.n 

Div.,  Flex.,  etc. 


1877- 
Oct.    18(0.8)  P. 

34  p. 

Dec.    3(>o)P. 

Meatn 

Diy.,  Flex.,  etc. 


Bradley  329. 

h.  m.     s. 

a  13  8.07 
8.03 
8.01 


2  13    8.04 


PiAzzi  II,  57. 

h.  no.     s. 

2  13  15.82 
15.65 
15.76 

2  13  15.74 


Anonymous. 


1877.  h.  m.     8. 

Nov.       3      F.       3  21  34.43 
Div.,  Flex.,  etc.  .     . 


1877. 
Oct.  18  (4.5)  P. 

24  P. 

Nov.  16         E. 

19  P. 

20  E. 
Dec.    3         P. 

Mean     .     .     . 
Div.,  Flex.,  etc. 


^  Ceh. 

h.  m.     8. 
2  21  37.39 

37.34 
37.37 
37.37 

37.31 
37.32 


1877. 

Nov.       2      S. 
Div.,  Flex.,  etc. 


1877. 

Nov.     16  E. 

20  E. 

Dec.      18  E. 

Meflin 

Div.,  Flex.,  etc. 


2  21   37.37 


Anonymous. 

h.  m.     8. 
3  21  46.62 


B.  A.  C.  777. 

h.  m.     s, 
2  26  22.54 

33.77 
32.51 


2  26  22.61 


Lalande  4803. 
h.  m.     8. 


II 


33   53   38.8 
—      1. 01 


»i 


33 
34 

Nov,  12 

16 

Dec.  18 


E. 
P. 
E. 
E. 
E. 


Mean     •     •     • 
Div.,  Flex.,  etc. 


1877. 
Nov.       7      P. 

Div.,  Flex.,  etc. 


Anonymous. 

b,  m.     8. 
2  29  38.63 


108  48  24.4 
+     o.  II 


II 


93  33  13.5 
12.3 

13.0 


93  33  13.93 
+    0.27 


II 


93  31  57.5 
56.9 

57.6 


93  31  57  33 
+     0.27 


It 


59    5  37.3 
+    0.07 


II 


82  5  32.8 
32.0 
33.0 
32.8 

33.5 
33.1 


82     5  32.70 
—    0.08 


II 


59    3  35.0 
+     0.07 


II 


17  43  18.9 
18.9 
18.3 


n  43  18.70 
—   1.19 


1877. 

Oct.  x8  (6.3)  p.       22920.39  8342    3.6 


20.39 

4.3 

30.37 

3.0 

20.40 

3.6 

20.35 

3.3 

30.35 

83  43 

4.3 

20.38 

3.50 

•    • 

+ 

0.06 

II 


73  53  34.0 
—     0.21 


Lalande  4885. 

1877.  b.  m.      8. 

Nov.  19(7.5)  P.      3  31  13.76 
Div.,  Flex.,  etc.  .     . 


II 


59  43  13. I 
+    0.09 


1877. 

Oct.      23  E. 

Nov.       2  S. 

16  E. 


B.  A.  C.  863. 

h.  m.     8. 
2  41     .     . 

•     . 
44.13 


II 


34  37  0.9 
0.4 
0.4 


Mean     .     .     . 
Div.,  Flex.,  etc. 


3  41  44.12 


34  37    0.57 
—    0.96 


B.  A.  C.  863  (Ref.) 


1877. 
Oct.      23      E. 
Nov.       2      S. 


h.  m.     8. 


Mean      .     . 
Div,,  Flex.,  etc. 


1877. 
Oct.       24      P. 
Dec.     14      E. 


O.  Arc.  N.  3176. 

* 

h.  m.     8. 
2  42  34.10 

33.85 


Mean     .     .     . 
Div.,  Flex.,  etc. 


1877. 
Dec.      18      E. 
Div,,  Flex.,  etc. 


1877. 
Oct. 
Nov. 

Dec. 


18 

19 
20 

3 


P. 
P. 
E. 
P. 


3  43  33.98 


B,  A,  C.  872. 
h.  in.     8. 

3  43  44.78 


B.  A.  C.  893. 

h.  m.     8. 

3  46    2.46 

2.41 

3.51 
2.50 


Mean 

Div.,  Flex.,  etc. 


2  46    2.47 


Anonymous. 


1877.  h.  m.     8. 

Dec.    3(ii.5)P.      3  50  45.45 
14  E.  45.83 


Mean  .     . 

Div.,  Flex.,  etc. 


1877. 
Nov.     19      P. 

Div.,  Flex.,  etc. 


3  50  45.64 


e  Aribtis. 

h.  m.     8. 
3  52  fo.84 


1877. 
Oct.      24 
Dec.      14 


O.  Arc.  N  3326. 
h.  ni.     8. 

P.         3   52  33.84 

E.  33.93 


Mean     ...       2  52  33.88 
Div.,  Flex.,  etc.  ,     . 

B.  A.  C.  908. 

1877.  h.  m.     8. 

Dec.    3  (6.0)  P.      2  52  46.20 
Div.,  Flex.,  etc.  .     , 


II 


34  37    0.0 
36  59.2 


34  36  59.60 
+     1.36 


II 


10  14  57.2 
58.3 


10  14  57.75 
-     1. 14 


II 


63  14  53.4 
+     0.06 


II 


130  26  25.2 
26.0 
24.2 

26.3 


130  26  25.42 
+     0.54 


II 


68  56  42.0 
42.0 


68  56  42.00 
—    0.14 


I* 


69    9  10.6 
—    0.14 


f      II 


10  II     5.5 
1.3 

10  II     3.40 
-     1. 14 


n 


9    o  32,3 
—     ].i8 


B.  A,  C.  908,  S.  P. 

1877,                     h.  m.     8.  •     '      " 

May  23  (6.2)  P,      2  52  46.04  350  59  29.0 

Di^.,  Flex.,  etc.                  .     .  —     1.27 


B,  A.  C.  962. 

1877,                    h.  m.     8.  •     '      " 

April      7      F.       3    o  ".97  40  51  31.6 

Oct.       x8      P.                  .     .  30.9 

Dec.      II      F.                  .     .  31.4 

Mean 40  51  31.30 

Div.,  Flex.,  etc.                  .     .  —    0.81 

B.  A.  C.  962  (Ref.). 

1877.                     h.  ra,     s.  •     '      " 

Oct       18      P 40  51  29.5 

Dec.      II      F.  27.9 

Mean 40  51  38.70 

Div.,  Flex.,  etc.                   .     .  -h     1.08 

Taylor  1144. 

1877.                    h.  m.     8.  •     '      " 

Tan.      25      F.       3  15     1.08  133  32  32.1 

Nov.     20      E.                  1.28  30.3 

Dec.      14      E.                  1.34  24,7 

Mean     ...      3  15    1.33  133  33  39.03 

Div.,  Flex.,  etc.                  .     .  +    0.59 

B.  A.  C.  1074. 

1877,                     h.  m.     8.  •     '      " 

Tan.       25      F.       3  21  10.58  126  21  12.8 

Nov.     19      P.                10.61  II. 3 

20      E.                10.72  8.4 

Mean     ...       3  21  10.64  I36  21  10.83 

Div.,  Flex.,  etc.                  ,     .  +    0.45 

Lacaille  1 103. 

1877.                    h.  m.     8.  •     '      " 

Tan.      25      F.       3  21  13.90  126  23  24.7 

Nov.     19      P.                13.96  24.9 

20      E.                13.97  23.9 

Mean     ...       3  21  13.94  126  23  24.50 

Div.,  Flex.,  etc                   .     .  -f     0.46 

B.  A.  C.  1085. 

1877.         h.  m.  8.  •  '   " 

Tan.   25   F.   3  23  26.84  126  16  50.5 

Nov.  19   P.       26.87  49.0 

20   E.       27.00  48.1 

Mean     ...       3  23  26.90  126  16  49.20 

Div.,  Flex.,  etc.                  .     .  +0.45 

Lalande  (F.)  519. 

1877.        h.  m.  8.  •  '   " 

Jan.   24   E.   3  26  24.28  3  44  40.8 

Oct.   24   P.       35.04  41.7 

Dec.   II   F.       33.45  43.0 

Mean     ...       3  26  24.26  3  44  41.83 

Div.,  Flex.,  etc.                  .     .  +0.93 

Lalande  (F.)  519,  S.  P. 

1877.                    h.  ra.     8.  •     '      " 

Mar.  15  (6.2)  P.       3  26  23.74  356  15  18.9 

Div.,  Flex.,  etc.                  .     .  —    1.02 

e  Eridani. 

1877.                    h.  in.      8.  •     '      " 

Dec.       3      P.       3  27    8.12  99  52  33.2 

Div..  Flex.,  etc.                  .     .  +    0.09 


L 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877A  GIVEN  BY 


B.  A.C.  1125. 

62*  Tauri. 

Weisse  632. 

1877,                   h.  m.     s. 

•     1        It 

1877. 

h.  m.     8. 

0       r 

rr 

1      X877. 

b.  m.     8. 

or             It 

Nov.      20      E.      3  32  40.89 

130  40  46.0 

Jan.       29      F. 
Feb.      20      P. 

Mean     .     .     . 

4  16  3«.88 

65  59 

4.6 

Dec.      14      £. 

4  30  38.70 

87    40    16.7 

Dec.      14      £.               41.10  V 

43.0 

32.90 

65  59 

5.9 

5.25 

1  Div.,  Flex.,  etc. 

•          ■ 

+       0.15 

Mean     ...      3  32  41.00 

130  40  44.50 

4  16  32.89 

Div.,  Flex.,  etc.                  .     . 

+    0.54 

Div.,  Flex.,  etc. 

•     • 

0.00 

1877. 

Weisse  685. 
b.  m.     s. 

or            i» 

B.  A.C.  1136*. 

62*  Tauri. 

1  Dec.     3  (8.8)  P. 
Oiv.,  Flex.,  etc. 

4  32  46.05 

• 

88    6  55.6 
+     0.15 

1877.                     h.  m.     8. 

0        1               t$ 

1877. 

h,  m.     8. 

0      r 

II 

1 

Nov.      20      E.      3  35  21.28 

130  44  59.8 

Jan.       26      S. 

4  16  34.91 

65  59 

15.2 

1 

Anonymous. 

Dec.      14      E.               21.53 

56.8 

29      F. 

34.88 

15.6 

Feb.       20      P. 

34.89 

16.4 

1877. 

b.  m.     8. 

or            ti 

Mean     ...       3  35  21.40 

130  44  58.30 

Jan,       29      F. 
biv..  Flex.,  etc. 

4  34    6.96 

68     2  50.9 

Div.,  Flex.,  etc.                  .     . 

+     0.54 

Mean     .     .     . 

4  16  34.89 

65  59 

15.73 

•     • 

—      O.Il 

Div.,  Flex.,  etc. 

•     • 

0.00 

1 

p 
1 

B.  A.C.  1136'. 

1 

Weisse  727. 

1877.                     h.  m.     s. 
Nov.      20      E.      3  35  21.84 

or            n 

Weisse  326. 

1877. 

b.  m.     s« 

Of              t« 

130  45    4.0 

1877. 

h.  m.     8, 

0      r 

ir 

.  Dec.       14      E. 
Div.,  Flex.,  etc. 

4  34  33.59 

•          • 

87  43  48.4 
+     0.15 

Dec.      14      £.               21.86 

5.0 

Dec,     3  (8.5)  P. 

8  (8.5)  F. 

II         F. 

4  17  16.66 

16.73 
16.77 

87    14 

54.7 
53.8 
57.3 

1 

Lalande  8824'. 

90 

Mean     ...       3  35  21.85 

130  45    4.50 

Div.,  Flex.,  etc.                  .     . 

+     0.54 

Mean     .     - 
Div.,  Flex.,  etc. 

f  # 

4  17  16.72 

87    14 

•##*«# 

r 

1877. 

Dec.        8      F. 

b.  m.  ^  8. 
4  34  36.09 

55.27 
0.14 

•        r            r» 
89    16    39.7 

B.  A.  C.  1145. 

•     ^ 

19      F. 

• 

35.95 

38.3 

1877.                     h.  m.     s. 
Jan.       25      F.      3  36  48.13 
Div..  Flex.,  etc.                  .     . 

Of            n 
131      9    51.2 

Weisse  340. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

4  34  36.02 

89    16    39.00 

H-      0.16 

+      0.55 

1877. 

h.  m.      8, 

•        r 

n 

Dec.      14      E. 

4  18    2.10 

87  47  35.1 

ScHjEi.LBRUP  149^ 

19      F. 

1.94 

36.2 

B.  A.C.  1 167. 

^ 

w^ 

•r 

1877. 

b.  m.     8. 

or             9t 

Mean     .     .     . 

4  18    2.02 

87  47 

35.65 

Dec.      II  (9)  F. 

4  35    9.44 

88  20  ao.i 

1877.                     h.  m.     s. 

0        /            r> 

Div.,  Flex.,  etc. 

•     • 

90  ^0             «# 

0.15 

Div.,  Flex.,  etc. 

.     . 

4-     0.15 

Jan.       25      F.    .3  39  45.14 
Div.,  Flex.,  etc.  •                .     . 

131      2  47.4 

+      0.55 

Weisse  777. 

Weisse  381. 

1877. 

b.  in.     s. 

or            »r 

B.  A.  C.  1227. 

1877. 
Dec.     3  (7.8)  P. 
II         F. 

Mean 

b.  m«     s. 

0       r 

rr 

Dec.      19      F. 

4  36  39.72 

89     7  36. 5 

1877.                    h.  m.     8. 
Jan.       25      F.      3  50    4.62 
Div.,  Flex.,  etc.                  .     . 

or             #r 

130  43  15.0 
+     0.54 

4  19  35.91 
35.94 

89    14 

15 
89  >5 

59.9 
0.7 

Div.,  Flex.,  etc. 

Anonymous, 

+     0.16 

4  19  35.92 

0.30 

Div.,  Flex.,  etc. 

•          • 

+ 

0.16 

1877. 

b.  m.     8. 

or             ir 

B.  A.  C.  1247. 

Dec.        8      F. 
Div.,  Flex,,  etc. 

4  37     I. 81 

88    9  24.0 
+     0.15 

• 
1877.                    h.  n^.     s. 

or            rr 

B.  A.  C.  1373. 

Oct.    24         P.      3  59  53.11 
Dec.     3  (5.2)  P.               52.25 

6  29  54.7 
55.4 

1877. 

h.  m.     8. 

0          r 

r,    : 

B.  A.  C.  1448. 

Jan.       25      F. 
Div.,  Flex.,  etc. 

4  20  42.82 

68    3Q   21.7       1 

1877. 
Feb.       10      F, 

b.  m.      8. 
4  37  24.40 

or           It 

Mean     ...       3  59  52.68 

6  29  55.05 

•               • 

■^w       j'y 

0.13 

9    0  60.3 

Div.,  Flex.,  etc.                  .     . 

—     1.07 

Lalande  8437. 

1 

20      P. 
Oct.       24      P. 

24.07 
24.60 

59.6 
58.7 

B.  A.  C.  1247,  S.  P. 

I 

Mean     .     . 

4  37  24.36 

9    0  59.53 

1877.                     h.  m.     s. 

0      r            rr 

1877. 

b.  m.     8. 

0       1 

II       I 

Div.,  Flex.,  etc. 

•          • 

—     1. 18 

May       15      P.      3  59  52.31 

353  30    6.8 

Dec.       14      E. 
19      F. 

Mean     .     .     < 

4  22  25.91 

87  54 

2.1 

Div.,  Flex.,  etc.                   .     . 

—     1.08 

25.97 
4  22  25.94 

87  54 

3.6 

B.  A.  C.  1448,  S.  P. 
1877.                   h.  m.     8. 

2.85 

Of                  It 

B.  A.C.  1287. 

Div.,  Flex.,  etc. 

•     • 

+ 

0.15 

Mar.   15  (5.8)  P. 
Div.,  Flex.,  etc. 

4  37  24.32 

350  59    3.7 
—     1.27 

1877.                    h,  m.     s. 

or             #r 

• 

Dec.      14      E.      45  52.34 
Div.,  Flex.,  etc.                   .     . 

41  54  19.0 
—     0.80 

Weisse  544. 

Weisse  817. 

1877. 

h.  m.      s. 

e       r 

r» 

1877. 

b.  m.     8. 

or            »f 

51  Tauri. 
1877.                    h.  m.      s. 

Dec.      3  (8.2)  P. 

4  27  11.37 

89    14 

19. 1 

Dec.       14      E. 

4  38  55.10 

87  35  27.4 

or            II 

II          F. 

11.46 

20.7 

Div.,  Flex.,  etc. 

.     • 

+     0.15 

Jan.       29      F.      4  II    6.55 
Div.,  Flex.,  etc.                  .     . 

68  43  24.5 
—     0.13 

Mean     .     .     . 
Div.,  Flex.,  etc. 

4  27  11.42 

89    14    19.90 
+       0.16    i 

Weisse  902. 

• 

1877. 

b.  m.     8. 

or           tt 

53  Tauri. 

Weisse  548. 

. 

Dec.     3  (8,0)  P. 
II         F. 

4  43    9.48 
9.62 

88    0  52.3 
52.1 

1877.                     b.  m.     s. 
Tan.       29      F.      4  12  11.21 

or            II 

1877. 
Dec.        8  (9)  F. 

h   tn        c 

0      r 

r# 

69    9  26. s 

11.  iij«       9. 

4  27  19.54 

86  48 

43-9 

Mean     .     .     . 

4  43    9.55 

88    0  52.2 

>iv..  Flex.,  etc.                  .     . 

—    0.14 

Div.,  Flex.,  etc. 

*     • 

+ 

0.13 

Div., flex  ,  etc. 

.           a 

+     0.15 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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Dec       19 

Div.,  Flei. 

P.      4  49  47-54 
B.A.C.1536. 

88    914.3 
+     O.IS 

1877. 
Div..  Flei. 

h.  m,     B. 
S 

B.A.C.is36(Ref.). 

39  44  37.4 
-     0-93 

1877. 

b.  ro.     a. 

S 

etc.                 .     . 

Lalandb  9400. 

39  44  aa.6 
+    1.53 

D^"n 
'9 

b.  a.     t. 
F-      4  53  41-53 
F.                41 -4S 

86  53  57.3 
S7.1 

Mean      . 
Div.,  Flex.. 

-       4  S3  41.49 
eic.                 .     . 

WussB  1333. 

86  S3  S7.30 
+     0.14 

1B77. 
D«c.       19 

Div.,  Flei., 

F.       4S6    a%9 
eic.                 .     . 

Lalakdb  9484- 

BB     7  5*.6 
+    O.IS 

1877- 
Feb.       10 
Div.,  FlM.. 

b.  m.      a. 
P.      4  56  56-Ml 
ele.                 .     - 

LalandB9e6i. 

63  38  40.9 

+  0.09 

1877. 
Dec      It 
Div..  Flex.. 

h.  m.     I. 
F.      4  S8  36-06 
etc                 .     . 

DURCH.  37%  744. 

87  31  35-3 
+    0.1s 

1877. 
Feb.    14 
Dec.     3  (9 

h.  m.     s. 
F.       s    9    9-9S 
o)P.                9.99 

6a  35  30.3 
18.1 

Mean     . 
Div.,  Flex., 

.       S     9    9-97 

63  35  19.30 
+    0.09 

Mean     . 
Uiv..  Flex. 

■.,c: 

S  33  45. go 

Lacaills  1855 

Div..  Flex. 

E. 
etc. 

h.  m.      B. 
5  33  16.33 

Weisse  633. 

'•'■".; 

F. 

h.  m.     B. 
S  »6  53.57 

>4 

F. 
F. 

53.47 
53-53 

Mean     . 
Div..  Flex. 

etc. 

5  36  53.53 
Weissb  633. 

1877. 
Feb.         6 

F. 

h.  m.     s. 
S  36  S3.S6 

14 

F. 
F. 

|I;S 

Mean     . 
Div,  Fle». 

"etc." 

S  36  59. Sa 
fi  Orionis. 

1877. 
Feb.      15 
Div.,  Flex. 

S. 

h.  m.      s. 
5  39  14." 

&  Okionis, 

1877. 
Feb.      i« 
Div.,  Flex. 

S. 
etc. 

h.  m.     s. 
5  39  30.70 

(  Orionis. 

1B77. 
Feb.        9 
Div.,  Flex. 

E. 

h.  m.     a. 
5  39  »5-oi 

96  3S  7.3 
4.6 
5-3 

96  35    5.70 
+    0.14 

96  3S  41-9 
43.0 
44-7 

96  35  43.87 
+    0.14 


E.      5  35  47-99 
E.  48.04 


E.      5  37  50.36 
E.  50.34 


1B77. 
Feb. 


I  J". 
i  Feb. 


5  39     7.61  SI  S3  40.75 


h.  m.      1. 

S.       5  39  36.40 

S.  36.4S 

E.  36.47 


5  39  36.45 
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1877. 

Jan.       26      S. 

30     s. 

Feb.        9       E. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.       10      F. 

14      F. 

Mean     •     •     . 
Div.,  Flex.,  etc. 

1877. 
Feb.       15      S. 

20      P. 

Mean     . 
Div.,  Flex.,  etc. 

B, 

1877. 
Feb,      15      S. 
20      P. 

Mean          • 

B.  A.  C.  1842. 

n.  m.     8. 
5  41  20.66 
20.66 

20.54 

0       1          n 

129  21   48.7 

48.3 
48.2 

129  21   48.40 
+      0.52 

0       f          ff 

99  42  56.0 
55.5 

Taylor  2245. 

1877.       j»         h.  m.     8. 
Feb.        6      F.      5  52  13.86 
14      F.               13.75 

Of              II 

121  S9  35.5 
36.0 

121  59  35.75 
+    0.40 

01       II 

69  51  39.8 
39.0 

69  51  39-40 

—  0.15 

Of               II 

69   51    38.2 
38.3 

69   51    38.25 
+      0.36 

Of               ff 

3  14  16.5 

—  0.94 

Of                 ff 

356  45  45.3 

—  1. 01 

Of                 ff 

52     0  21.1 
20.1 

PXAUI  VI»  IS. 

1877.                  h.  m.     t. 
Jan.       30(8) S.      6    4    3.81 
Feb.        6      F.                3.89 
14      F.                 .     . 

•           f               H 

132    8  lo.t 
9.8 

Mean     ...       5  52  13.80 
Div.,  Flex.,  etc.                  .     . 

B.  A.  C  1939. 

1877.                   h.  m.     8. 

Jan.       28      E 

30      S.                 .     . 

II. 9 

5  41  20.62 

B.  A.  C.  1843. 

h.  m.     s. 

5  41  55.41 
55.51 

Mean     ...      64    3.85 
Div.,  Flex.,  etc.                 .     . 

PlAZZI  VI,  34. 

1877.                    h.  m.     8. 
Feb.        6      F.       6    7    7.75 
10      F.                  7.85 
15      S.                  7.80 

132    8  10.63 
+    0.56 

•     f       ft 

135   15  22.9 

Mean 

Div.,  Flex.,  etc.                  .     . 

B.  A.  C.  1939  (Ref.). 

1877.                   h.  m.     8. 

Jan.       28      E 

30      S.                  .     . 

24.3 

5  41  55.46 

B.  A.  C.I  849. 

h.  m.     s. 

5  43     .     .    . 
56.74 

5  43  56.74 

A.  C.  1849  (Ref.). 

h.  m.     s. 

.... 

99  42  55.75 
+    0.08 

Of                ff 

30    8  36.6 
35.5 

22.4 

Mean     ...      6    7    7.80 
Div.,  Flex.,  etc.                  .     . 

B.A.C.ao36. 

1877.                    h,  m.      8. 
Feb.      10      F.       6  12  50.15 
Div.,  Flex.,  etc.                  .     .    - 

Lalande  i2I48>. 

1877.                    h.  m.     8. 
Feb.      21      E.      6  IS  39.63 
Div.,  Flex.,  etc                  .     . 

B.  A.  C.  30S4. 

1877.                     h.  m.     8. 
Feb.      10      F.      6  IS  44.8s 
14      F.                44.96 

Mean     ...      6  15  44.90 
Div.,  Flex.,  etc.                  .     . 

B.  A.  C.  9072. 

1877.                    h.  m.     8, 
Feb.     7(8.7) S,        6  18  36.07 
Div.,  Flex.,  etc.                  .     . 

0.  Arc.  N.  6808. 

1877.                    b.  m.      8. 
Jan.      24      E.       6  19    6.90 
Feb.       9      E.                  5.94 

Mean    ...       6  19    6.42 
Div.,  Flex.,  etc.                  •     • 

B.  A.  C.  9079. 

1877.                     h.  m.     s. 
Feb.      13      E.       6  19  45.04 
Div.,  Flex.,  etc                  .     . 

Brisbanx  193a 

1877.                     h«m.     8. 
Feb.      13      E.       6  19  49.24 
Div.,  Flex.,  etc.                  •     . 

B.  A.  C.  9098. 

» 

1877.                    b.  in«     •• 

Jan.      28      E.      6  si  SO.  S3 

30      S,                S0.3S 

Feb.       6      F.               so.  39 

10      F.                S0.4S 

Mean     •     •     .      6  si  50.43 
Div.,  Flex.,  etc.                 •     . 

135   15  23.10 
+     O.fo 

Of                ff 

127  41  46.8 

Mean . 

Div.,  Flex.,  etc.                  .     . 

B.  A.  C.  1879. 

1877.                    ^«  ™*     s. 
Dec.     3  (6.5)  P.      5  57  48.11 
Div.,  Flex.,  etc.                  .     . 

B.  A.  C.  1879,  S.  P. 

1877.                   h.  m.      s. 
July        6 (7)  P.      55748.63 
Div.,  Flex.,  etc.                  .     . 

Weisse  (2)  1913. 

1877.                   h.  m.      s. 
Feb.       17      E.      5  59  45.44 
21      E.               45-27 

+  0.49 

Of              ff 

72  22     6.5 
-     CM 

30    8  36.05 
-     0.93 

Of                  ff 

30    8  33.3 
31.3 

30    8  32.30 
+     1.50 

0     f        ff 

127  39  31.0 

31.4 
30.0 

Div.,  Flex.,  etc. 

1877. 
Jan.    26         S. 
30(7.8)3. 
Feb.     6         F. 

Mean           .     • 
Div.,  Flex.,  etc. 

1877. 
Feb.     7  (6.8)  S. 

10         F. 
14         F. 

Mean     .     •     • 
Div.,  Elex.,  etc. 

1877. 
Feb.       15      S. 

Div.,  Flex.,  etc. 

1877. 
Feb.       17      E. 
21      E. 

Mean 

Div.,  Flex.,  etc. 

1877. 
Feb.      17      E. 
21      E. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

B.  A.  C.I  889. 

h.  m.     s. 
5  48  21.75 

21.55 
21.71 

Of               ff 

129  26    1.8 
S.I 

129  26   t.oo 

+     0.S2 

5  48  21.67 

B.  A.  C.  1891. 

h.  m.     s. 
5  48  39.05 
39.03 
39.04 

127  39  30.80 
-h     0.49 

Of                 ff 

123  49  49.0 

47.5 
48.0 

123  49  48.17 
+     0.38 

Of                   ff 

128  33  14.4 
+     0.51 

Of                 ff 

119  56  21.8 
22.1 

Of                ff 

120  52  59.$ 
+     0.42 

Mean     ...       5  59  45*36 
Div.,  Flex.,  etc.                  .     . 

V  Orionis. 

1877.                   h.  m.     s. 
Feb.         8      P.      6    0  32.89 
Div.,  Flex.,  etc.                  .     . 

DuRCH.  31",  12 1 7. 

1877.                   h.  m.     s. 
Feb.       17      E.      62  27.35 
Div.,  Flex.,  etc.                  .     .. 

DuRCH.  31°,  1221. 

1877.                  h.  m.     8. 
Feb.       17      E.      62  44.06 
Div.,  Flex.,  etc.                  .     . 

Plazzi  VI,  6. 

1877.                   h.  m.     8. 

Jan.    26         S.      6    2  53.01 

Feb.     6         F.               53.14 

7(8.8)3.                53.14 

14         F,               53.03 

52    0  20.60 

—  0.08 

Of                 ff 

75  13    9.3 

—  0.17 

Of                  ff 

58  33  30.1 
+     0.08 

Of                 II 

58  39    8.0 
+     0.08 

Of                 ff 

132  17     6.2 
6.2 

7.4 
8.0 

0      f         » 

• 
•            •           •          • 

10  18  47.7 

5  48  39.04 

B.  A.  C.I  892. 

h.  m.      s. 
5  48  40.72 

Yarnall  2456. 

h.  m.      s. 

5  50  53.25 
53.26 

-  I.I4 

Of               » 

123  38  42.S 
+  o.ji 

•       r          1* 

196  38  17.0 
+    0.4? 

130  S4  16.7 
13-f 
14.1 
14^ 

5  50  53.26 

Yarnall  2455. 

h.  m.      s. 

5  50  55.15 
55.01 

119  56  21.95 
+    0.41 

0     f        II 

119  59  16.0 
16.2 

5  50  55.08 

119  59  16.10 
+     0.41 

Mean     ...      6    2  53.08 
Div.,  Flex.,  etc.                 •     . 

132  17    6.95 
+    0.57 

830  S4U 
+    0 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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0.  Arc.  8.5133. 

23  (H.)  Camelopardalis  (Ref.). 

B,  A.  C.  2225. 

1877.                     h,  ra.     s. 

e 

f 

1$ 

1877.                    h-  ni.      s. 

Of                   It 

1877. 

h.  m.      s. 

«      /        II 

Feb.      17      E.       6  22  14.16 

115 

46 

47.6 

Dec.        3      P 

10  18  28.9 

Jan.       30      8. 

Feb,         6      F. 

15      8. 

6  41  59.08 

127  38  40.5 

21       E.                 14.01 

4S.3 

Div.,  Flex.,  etc 

+    1.34 

59.12 
59.13 

41.4 
42.0 

Mean     ...       6  22  14. oS 
Div.,  Flex.,  etc.                   .     . 

115 

46 

+ 

47.95 
0.37 

B,  a.  C.  2135. 

Mean     .     .     . 

6  41  59. IX 

127  38  41.30 

Div.,  Flex.,  etc. 

•     • 

4-     0.49 

0,  Arc.  S. 5144. 

1877.                    h.  m.      s. 
Feb.         7       S.       6  26  41.67 

e         1             II 

130  21   47.2 

1877.                      h.  m.     s. 

0 

1 
46 

13.4 
0.37 

14      F,                41.^67 
Mean     ...       6  26  41.67 

44.9 

X877. 

B.  A.  C,  2231. 
h.  m.      s. 

•      f         II 

Feb.      17      E.       6  22  43.73 
Div.,  Flex.,  etc. 

130  21    46.05 

I                ^B^v      ^     ^      V  ■        ^^          ^^    ^^^  ^^*  W  ■         ^^    ^  ^^  ^                                                                                                                            ^                                 W 

^*^  "  •/  # 

Div,,  Flex.,  etc.                  .     . 

+      0.54 

Jan.       30      8. 
Feb.         6      F. 

6  43    9.04 

127  47  41.9 

1 

1 

8.92 

41.3 

1                            0.  Arc.  S.  5176. 

e 

/ 

ft 

B.  a.  C.  2147. 

15     s. 

Mean          .     . 

9.00 

42.9 
127  47  42.03 

1877.                      h.  m.      s. 

6  43    8.99 

Feb.       17      E.       6  24  10.03 

115 

48 

21.7 

1877.                    h.  m.      s. 

Of           n 

Div.,  Flex.,  etc. 

•     • 

4-     0.49 

21       £.                  9.88 

22.6 

Feb.       20      P.      6  28    2.98 
Div.,  Flex.,  etc. 

121    56  25.6 
4-     0.40 

« 

Mean      ...       6  24     9.96 

"5 

48 

22.15 

B.  A.  C.  2246. 

Div..  Flex.,  etc. 

-h 

0.37 

B.  A.  C.  2153. 

1877. 

'  h.  m.       s. 

0      1         II 

B.  A.  C.  2117. 

1877.                    h.  m.      s. 

Of                  II 

Feb.         7      8. 
Div.,  Flex.,  etc. 

6  45  14.85 

•          • 

122  22      6.5 
4-      0.39 

1 

0 

1 

n 

Jan.       30      S.       6  29    2.31 
Feb.       15      S.                  2.37 

128   31    52.4 

1877.                      h.  m.      s. 

.56.2 

" 

Jan.       28      E.       6  24  46.41 
30      S.                 46.14 

130 

59 

46.8 
42.8 

«/                                                   -       %0  9 

128    31    54*30 

B.  A.  C.  2258. 

Mean     ...      6  29    2.34 

1  Feb.        6      F.                 46.40 
10      F.                 46.26 

44.6 

49.5 

1  Div.,  Flex.,  etc.                  .     . 

4-     0.51 

1877. 

h.  m.       s. 

Of                 II 

• 

130  59 

^  ^       ■* 

B,  A,  C.  2179. 

fan.       26      8. 
Feb,       14      F. 

6  47  22.30 
22.37 

126      4    54.0 
53.9 

Mean     ...       6  24  46.30 

45.92 

0.55 

Div.,  Flex.,  etc. 

V  *0 

1877.                   h.  m.      s. 

•     1        II 

Mean     .     .     . 

6  47  22.34 

126     4  53.95 

Jan.       26      S.       6  32  51.41 

128     2  37.7 

Div.,  Flex,,  etc. 

m           m 

4-     0.44 

B.  A.  C.  2122. 

28      E.               51.60 
30      S.                51.36 

40.5 
36.0 

1877.                       h.  m.     s. 

e 

/ 

II 

Yarnall  2790, 

Feb.        7      S.        6  25     7.23 

130 

17 

31.4 

Mean     ...       6  32  51.46 

128     2  38.07 

* 

A               J                        if 

w                                                                 »0              m              *0 

M       F.                   7.35 

•^ 

w 

32.5 

Div.,  Flex.,  etc.                  .     . 

4-     0.49 

1877. 
Feb.       20      P. 

ti.  m.      s. 
6  48  34.94 

w              W                     WW 

114    14      4.2 

Mean    .                    6  25     7. 29 

130 

n 

31.95 

B.  A.  C.2195. 

Div.,  Flex.,  etc. 

•     • 

4-     0.33 

'  Div.,  Flex.,  etc.                   .     . 

1 

4- 

0.54 

1877.                    h.  m.      s. 
Jan.       26      S.       6  35  45.48 

Of                n 

1 

128      2  42.9 

B.  A.  C.  2288, 

0.  Arg.  S.  5198. 

28      E,               45. 7> 

44.9 

m^ 

\_ 

Of                tf 

1877.  •                    h.  m.      s. 

0 

1^5 

1 
48 

II 

7.1 

30    s.           45.59 

41.5 

1877, 

Feb.       10      F. 
Div.,  Flex.,  etc. 

n.  ra.      s. 

6  52  53.54 

125  20  41.7 

4-     0.41 

Feb.       17      E.       6  25     7.65 

Mean     .     .     .       6  35  45.59 

128      2   43.  iO 

21       E.                  7.56 

6.4 

Div.,  Flex.,  etc.                  ,     . 

4-     0.49 

Mean      ...       6  25     7.60 

6.75 

Anonymous, 

1  Div..  Flex.,  etc.                   .     . 

4- 

0.37 

B.  A.  0,2194. 

1 

1877.                    h.  m.       s. 

m         1          II 

1877. 
Feb.       10      F. 

h.  m.     s, 
6  53  II. II 

Of                  ff 

125  18   4.3 

0.  Arg.  S.  5199. 

1  Dec.        3      P 

Div.,  Flex,,  etc.                   .     . 

64  44  55.9 
4-     0.02 

Div.,  Flex.,  etc. 

•     * 

4-     0.41 

1877.                      h  m.      s. 

0 

/ 

II 

Feb.       17      E.       6  25    8.61 

"5 

48 

25.6 

B.  A.  C.  2295. 

h.  ra.      s. 
6  153  55.07 
55.13 

21       E.                  8.57 

Mean      .     .     .       6  25     8.59 
Div.,  Flex,,  etc.                   .     . 

U5 

48 

4- 

27.0 

B.  A  C.  2194  (Ref.). 

1877.                    h.  m.       s. 
1  Dec.        3      P 

0         f          n 
64   44   56.9 

1877. 
Feb.       14      F. 
'  1^      8. 

•     f        ff 

123  56  47.2 
45.8 

26.30 

0.37 

Div.,  Flex.,  etc.                   .     . 

+      0.32 

1 

•3         *^. 

Mean     .     .     . 

Brisbane  1256. 

6  53  55.10 

123  56  46.50 

1877.                     h.  m.      s. 

0 

/ 

II 

'                               B.A.C.2207*. 

Div.,  Flex.,  etc. 

.     . 

4-     0.38 

Feb.        7      S.       6  25  12.73 

• 

•           . 

1877.                    h.  ra.      s. 

Of                  If 

14      F.                 13.10 

130 

17 

59.9 

Feb.        7(9)S.       638    5.94 
14      F.                  6.08 

128  16  47.4 

Weissb  (2)  1656. 

47.2 

Mean     ...       6  25  12.92 
Div.,  Flex.,  etc.                   .     . 

^ 

^W  m 

1877. 
Jan,       26      8. 

h«  ra .     s. 

Of                 ff 

+ 

0.54 

1  Mean     ...       6  38    6.01 

128    16   47.30 

6  50  10.34 

62  59    9.0 

23  (H.)  Camelopardalis. 

Div.,  Flex.,  etc.                   .     . 

1 

4-     0.50 

28      E. 
Mean     .     .     . 

10.18 

9.6 
62  59    9.30 

6  56  10.26 

B.  A.C.  2207«. 

Div.,  Flex.,  etc. 

.     • 

4-     0.07 

1877.                      h.  m.      s. 

• 

/ 

1' 

1 

Jan.    24         E.       6  25  13.01 
Feb.     9         E.                12.62 

10 

18 

.       . 

1       X877.                   h.  ra.       8. 

e         1            II 

31.5 

Feb,      7(8.2)8.       6  38    6.59 

128    16    48.3 

B,  A.  C.  2305. 

Dec.     3  (5.5)  P.                12.08 

30.8 

14         F,                 6.73 

1 

47.0 

1 

1       1877. 

h.  ra.      s. 

Mean     ...       6  25  12.57 

10 

18 

31.15 

Mean     ...       6  38    6.66 

128    16   47.65 

Feb.       13      E. 

.... 

Div„  Flex.,  etc.                   .     . 

"" 

1. 14 

Div.,  Flex.,  etc.                  .     . 

4-     0.50 

Div.,  Flex.,  etc. 

1 

.     • 

.^i       77  A 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877A  GIVEN  BY 


1877. 
Feb.       13      E 

Div.,  Flex.,  etc. 


B.  A.  C.  2305  (Rcf.). 
h.  m.      s. 


1877. 
Feb. 


6 

7 

9 

14 


F. 
S. 
E. 
F. 


Lalande  13681. 

h.  m.      s. 

6  58  27.65 

27.70 

27.66 

27.50 


Mean     ...       6  58  27.63 
Div.,  Flex.,  etc. 


Lalande  13700. 

1877.  h.  m.      s. 

Feb.         6      F.      6  59     1. 71 

9      E-  ».73 

14      F.  1.68 


Mean     .     .     .       6  59     1.71 
Div.,  Flex.,  etc.  .     . 


1877. 


Feb. 


7 

9 

14 


Lalande  13724. 

h.  m.      s. 
F.      6  59  41.99 
S.  41.97 

E.  41.93 

F.  41.82 


rr 


69    15       3.4 
+       0.38 


e       I 


II 


61  37  26.5 
29.9 
30.2 
28.2 


1877. 

Feb.         8 
July       29 


B.  A.  C.  2326. 

h.  m.     s. 
P.      7    5     5.10 
P.  3.98 


I 


o        9 


1877. 

7  21  30.4        Feb.        8      P. 
3«.3  9      E. 


B.A.C.a439(Ref.). 
h.  xn.      s. 


•  • 


Mean 

Div.,  Flex.,  etc. 


7    5    4.54 


7  21  30.85    .  Mean 


-     I.I3 


61  37  28.70 
-h     O.II 


O  I 


II 


61  35  58.2 

59.8 

36     I.I 


B.  A.  C.  2326,  S.  P. 

1877.  h.  m.      s. 

Feb.         7       P.      7     5     5.10 
June       14      F.  5.78 


Mean     .     .     . 
Div.,  Flex.,  etc. 


7     5     5.44 


B.  A.  C.  2372. 


1877.  h.  m.      s. 

Feb.       13      E.      77  12.26 
15      S.  12.17 


61  35  59.70 

+      O.II 


It 


61  38  . 


10.2 

9-5 
9.8 


Mean     ...       7    7  12.22 
Div.,  Flex.,  etc.  .     . 


1877. 
Jan.       27  (7)  P. 
28      E. 

Mean 

Div.,  Flex.,  etc. 


Taylor  2910. 

h,  m.     s. 

7    7  19.79 
19.83 


7    7  19-81 


Mean 
Div.,  Flex.. 

•           • 

etc. 

6  59  41.93 

•     • 

Lalande  13757. 

61 

38 

9.83 
O.II 

1877. 
Feb.         6 

7 

9 

14 

F. 
S. 
E. 
F. 

•           • 

etc. 

h.  m.      s. 

7    0  36.61 

36.48 

36.48 

36.48 

7    0  36.51 

0 
61 

61 

1 

36 

36 

+ 

II 

4.5 

6.8 

8.1 

6.7 

Mean 
Div.,  Flex.. 

6.52 

O.II 

PlAZZI  VI,  344. 

1877. 

h.  m.      s. 

0 

1 

1$ 

Jan.       26 
Div.,  Flex., 

etc. 

7     2     3.54 

•     • 

132 

8 

23.5 
0.56 

:   Feb. 


1877. 


DURCH.  28'',  1331. 

h.  m.   s. 
6   F.   7  3  59.06 
c^      E.       58.98 
14   F.       58.80 


C  I 


II 


61  36  32.8 

36.4 
35.3 


Mean  .     .       7     3  58.95  . 

!   Div.,  Flex.,  etc. 


61  36  34.83 

+      O.II 


B.  A.  C.  2386. 

1877.  h,  m.     8, 

Feb.       25       E.      79  10.62 
Div.,  Flex.,  etc.  .     . 


d'  Grminorum. 

1877.  h.  m.      s. 

Jan         30      S.       7  12  46.44 
Div.,  Flex.,  etc. 


B.  A.  C.  2427. 

1877.  h.  m.      s. 

Feb.       15       S.       7  14  22.03 
Div.,  Flex.,  etc.  .     . 


B.  A.  C.  2446. 

1877.  h.  m.      s. 

Feb,       13      E.       7  17  54.17 
Div.,  Flex.,  etc.  .     . 


1877. 
Feb. 


6 

7 

9 

14 


Lalande  13905. 

h.  m.      s. 
F.      7    4  42.46 
S.  42.42 

E.  42.36 

F.  42.27 


1877. 
Feb.         8 

9 


B.  A.  C.  2439, 

h.  m.      s. 
P.      7  18    3.63 
E.  3.76 


fi 


Mean 

Div.,  Flex.,  etc. 


7  18     3.70 


Mean 

Div.,  Flex.,  etc. 


7     4  42.38 


61  35   I0.3     I 
14.4     i 
13.0 
II. 9 

61   35  12.40  ! 
-h     O.II   ' 


B.  A.C.2439,  S. 
1877,  h.  m.      s. 

Flex.,  etc. 


P. 


10//,  11.    Ul.         s. 

July       30      P.      7  i»     3.81 
Div.,  - 


01       II 

352  38  32.2 
32.9 


352  38  32.55 
-     1. 15 


!  Div.,  Flex.,  etc. 


B.  A.  C.  2449. 


O  /  II 

128  53  59.6 
590 


1877.  h.  m.      s. 

Feb.      13      E.      7  18  18.58 
Div..  Flex.,  etc. 


j  B.  A.  C.  2471. 

■  1877.                   h.  m.      s. 

I  Feb.      10      F.       7  22    8.22 

i  15      S.                  8.25 


128  53  59.30 
+    0.52 


O  I 


If 


120  37      2.0 
1.5 


12037      1.75 
+      0.42 


Mean      ...       7  22    8.24 
Div.,  Flex.,  etc. 


.      1877, 
Feb.        6 

7 


15      S. 

Mean 

Div.,  Flex.,  etc. 


B.  A.  C.  2477*. 

h.  m.      s. 
F.       7  24    7.90 
S.  7.72 


o        t 


II 


120    7  48.1 
+     0.41 


e       I 


67  47  41.6 
—     o.  10 


O  I 


II 


128  59  I I. 3 
-h     0.52 


7.86 
7  24     7.83 


B.  A.  C.  2477-. 

1877.  h.  m.      s. 

Feb.        6  F.  7  24    8.48 

7  S,  8.29 

15  S.  8.J8 


Mean      ...  7  24    8.38 

Div.,  Flex.,  etc.  .     . 

Piazzi  VII,  137. 

1877.  h.  m.      s. 

Jan.      26      S  7  25  55.74 

27  (5)  P.  55.63 

Feb.        8  (5)  P.  55.57 


Mean      ...       7  25  55.65 
Div.,  Flex.,  etc. 


O  I 


II 


121    48   40.9 
+      0.40 


O  I 


II 


21    17    II. 9 
13.4 


1877. 

Jan.       28  E. 

Feb.        6  F. 

Mar.      23  S. 

Aug.       9  S. 

!  Mean      .  .     . 
Div..  Flex.,  etc. 


rt'  Geminorum, 

h.  in.      s. 
7  26  44.59 
44.46 

44.54 
44.58 


21  17  12.65 
—     1.08 


o        / 


II 


338  42  48.8 

—      1. 12 


1877. 

Feb.  8  (6.5)  P. 
10  .  F. 
13  E. 

25  E. 

Mean      .     .     . 
Div.,  Flex.,  etc. 


7  26  44.54 


B.  A.C.  2502. 

h.  m.      s. 

7  29  24.08 

24.03 

24.12 

23.91 


1877. 
Jan.       30      S. 

Feb.        3      S. 

Mean     .     .     . 
Div.,  Flex.,  etc. 


7  29  24.04 


B.  A.  C.  2523. 

h.  m.      s. 
7  32  49.06 
49.16 


e         I 


21    17 


21    17 

+ 


121   41 


o  » 


123  53 


123  53 


O  I 

121    35 


121  35 

+ 


o  > 


121  35 


121  35 


120  42 


120  42 


O  ' 

57  50 


57  50 

+ 


O  I 


126    4 


126    4 

+ 


124  41 


7  32  49.11         124  41 


INDlVlDtTAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 


267 


1 

1877 

Feb.       13 

15 

25 

Mean 
Div.,  Flex., 

E. 
S. 
E. 

■     . 
etc. 

2)  P. 
F. 
E. 

.     • 
etc. 

S. 
S. 

S. 

•  ,       • 

etc. 

S. 
etc. 

S. 
S. 
S.' 

•  • 

,ctc. 

F. 
S. 
E. 

•  • 

,  etc. 

F. 
S. 
E. 

.     . 
,  etc. 

S. 
,  etc. 

S. 
,etc. 

Anonymous. 

h.  m.      s. 

7  32  55.98 
56.00 

55.72 

0 
126 

126 

e 
126 

126 

0 
128 

I2S 

e 
127 

0 
127 

127 

0 
125 

125 

0 
125 

125 

e 
127 

0 
127 

1 

8  28.7 
29.3 
29.5 

1877. 
Feb.        7 
Div.,  Flex., 

1877. 
Jan.       26 

30 

1 

'  Mean 
Div.,  Flex. 

1877. 
Jan.       26 

30 

Mean 
Div.,  Flex., 

1877. 
Jan.       28 

Feb.        3 

8 

9 
13 
19 

Mean 
Div.,  Flex., 

1877. 
Jan.      28 
Feb,        3 
8 

9 
13 
>9 

Mean 

S. 
,  etc. 

S. 
S. 

•          • 

,  etc. 

S. 
S. 

•  . 
etc, 

E. 
S. 
P. 
E. 
E. 
S. 

•  • 
etc. 

B. 

E. 
S. 
P. 
E. 
E. 
S. 

B.  A.  C.  2580. 

h.  ni.      s. 
7  40  52.40 

•  • 

B.  A.C.  2604, 

h.  ni.      s. 
7  43  56.20 
56.18 

7  43  56.19 

•  • 

B.  A.  C.  2614. 

h.  01.      s. 

7  45     2.04 
2.00 

01               H 

127    40     17.2 
-+-        0.49 

0        1               II 

130    20    46.8 
47.7 

B 

1877. 
Feb.      13      E. 

25      E. 
Mean 

.  A.  C.  2697  (Ref.) 

h.  m.      8. 

•     #     •     • 

•    f      II 

38    8  29.3 
26.4 

38    8  27.85 
-+■     1.20 

7  32  55.90 

•           ■ 

B.  A.C.2536. 

h.  ni.      s. 
7  34  16.46 
16.54 
16.64 

8  29.17 
+     0.45 

1 

13    3.2 
1.6 

2.1 

Div.,  Flex.,  etc, 

1877. 
Feb,      10      F. 
15      S. 

Mean 

Div,,  Flex.,  etc. 

• 

1877. 
Feb.     8  (6.2)  P. 
Div.,  Flex.,  etc. 

B. 

1877. 
May  31  (6.5)  P. 

Div.,  Flex.,  etc. 

1877. 
Feb.      10      F. 

15     s. 

Mean 

Div.,  Flex.,  etc. 

1877. 
Feb.      10      F. 

15     s. 

Mean     .     .     . 
Div ,  Flex.,  etc. 

1877. 
Feb.      17      E. 
Div.,  Flex.,  etc. 

1877. 
Feb.         7      S. 
17      E. 
Mar.        9      E. 

Mean               • 
Div.,  Flex.,  etc. 

1877. 

Mar.   15  (5.5)  P. 
Div.,  Flex.,  etc. 

1877. 
Feb.         8      P. 

Div.,  Flex.,  etc. 

1 
1 

i      1877. 
Mar.        9{5)E. 
Div..  Flex,  etc. 

•     • 

B.  A.  C.  2717. 

b.  in.  -    8. 
8    0  19.02 
19.12 

jS;7. 
Feb.      8  (6. 

130    20    47.25 

4-     0.54 

e         1           II 

130   23    32.2 
33.9 

123  14  34.4 
33.7 

10 
13 

8    0  19.07 

•     • 

B.  A.C.  2677. 

h.  m.      s. 
8    0  33.40 

•  • 

A.  C.  2677,  S.  P. 

h.  m.      s. 

8    0  33.58 

*  • 

B.  A.  C.  2719*. 

h.  m.      8. 
8    I    o.oi 
0.21 

123  14  34.05 
+    0.38 

Mean 
i  Div.,  Flex., 

7  34  16.55 

•           • 

B.  A.C.  2543. 

h.  m.      s. 

7  35     7.27 
7.24 
7.42 

7  35     7.31 

•  • 

B.  A.C.  2545. 

h.  m.       s. 
7  35  23.07 

•  • 

B.  A.  C.  2546. 

h.  m.      s. 
7  35  27.50 
27.48 
27.70 

7  35  27.56 

B.  A.  C.  2561. 

h.  m.      s. 

7  38  41.97 
42.03 
41.84 

7  38  41.95 

B.  A.  C.  2572. 

h.  m.      s, 
7  39  40.01 
40.19 
39.^6 

13     2.30 
+     0.45 

1      II 

I  36.8 
36.6 

34.9 

I  36.10 
-h     0.49 

»        It 

51  25.5 
+     0.49  1 

1 
/        II 

58  40.1 

4'! -3 
40.8 

1 
1 

1877. 
1  Jan.       26 

30 
1  Feb          3 

,  Mean 

1   Div.,  Flex., 

1 
i 

7  45     2.02 

•     • 

B.  A.  C.  2609. 

h.  m.      s. 
7  45     ^     . 

•  • 

44.91 
45.08 

•  • 

•  • 

130   23    33.05 

■4-     0.54 

0       1       II 

42     7     8.1 
8.6 
8.2 
8.1 

Of                II 

7  II  390 

—  1. 12 

0      1       11 

352  48  23.8 

—  1. 14 

0      1       li 

1      1877. 
Feb.        7 

7  45  45.00 

•  • 

A.  C.  2609  (Ref.). 
h.  m.      s. 

■          •          •          • 

•  • 

•  • 

•  • 

•  • 

42     7     8.40 
—     0.80 

42     7    6.6 

6.4 
7.0 
9.8 
7.0 
6.8 

123  13     7.9 
9.3 

1  Div.,  Flex.. 

1 

1      1877. 
1  Jan,       26 

30 
1  Feb.        3 

8     I    o.ii 

•            a 

B.  A.  C.  2719'. 

h.  m,      s. 
8     I     1.97 
1.92 

8     I     1.94 

•  • 

B.  A.  C.  2743. 

h.  in.      s. 
8    4  31.08 

B,  A.  C.  2758. 

h.  m.      s. 
8    6  29.14 
28.98 
28.83 

8  •6  28.98 

•  • 

B.  A.  C.  2762. 

h.  m,      s. 

8    6  57.82 

•  • 

B.  A,  C.  2775. 

h.  m.      8. 
8    7  19.27 

B.  A.  C.  2780. 

h.  in.      8. 
8    9  40.67 

123  13     8.60 
+     0.38 

a      1       11 

123  13     7.1 
7.1 

123  13     7.10 
+     0.38 

Mean 

58  41.07 
-h     0.49 

/         II 

45  32.5 
30.1 
33.2 

42    7     7.27 
+     1.09 

0      $       II 

130  15  34.5 
37.7 

Div.,  Flex., 

1 
1 

18/7. 
Feb.       10 

15 

Div.,  Flex.,  etc. 

1877.. 
Jan.      26      S. 
30      S. 

Moan     •     .     . 
Div.,  Flex.,  etc. 

1877. 
Jan.      27  (6)  P. 

30       S. 

Feb.       3       S. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.       15       S. 
Div.,  Flex.,  etc. 

1877. 
Feb.      13      E. 
25      E. 

Mean 

•  • 

B.  A.  C.  2634. 

h.  m.      s. 
7  47  59-44 
59.29 

7  47  59.36 

•  • 

B.  A.  C.  2659. 

h.  ni.      s. 

7  53  44.29 
44.27 
44.30 

0      1      II 

125     5  44.8 
-h     0.40 

25 

130  15  36.07 
+     o.5< 

a         1           II 

72  21   21.4 
21. 3 
30.4 

1  Mean 

1  Div.,  Flex. 

1 

45  31.93 
+     0.43 

1 

1 

1         II 

46  16.4     i 
16.3     ' 
16.9 

m         1          II 

126  5S  40.6 
40.1 
41.0 

1877. 
Feb.       10 

15 
25 

126  55  40.57 
+     0.48 

7  53  44.29 

B.  A.  C.  2685. 

h.  m.      s. 

7  57     7.58 

B.  A.C.  2697. 

h.  m«      s. 

.     *     •     • 

73  21   21.03 

—  0.20 

0       t        II 

126  56  35.2 
-h      0.48 

0        t        II 

38    8  29.7 
28.9 

38    8  29.30 

—  0.87 

Mean 
Div.,  Flex. 

'      1877. 
Feb.        7 
Div.,  Flex. 

1 

-      1877. 
Feb.        7 
Div.,  Flex, 

7  39  40.05 

B.  A.  C.  2575. 

h.  m.      s. 
7  40  11.45 

•           • 

Lacaille  2956. 

h.  m.      s. 

7  40  41.48 

•     • 

46  16.53 
+     0.43 

1              n 
38    53.1 

-r     0.49 

1         II 

35  27.0 
4-     0.49 

129  15  IX. 6 
+    0.52 

0      1       II 

131  46     8.x 
4-     0.40 

0      /       II 

129  58  24.4 

Div.,  Flex. 

.etc. 

.     . 

-»-     0.53 

268 


MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877.0.  GIVEN  BY    . 


1877. 
Feb.       10      F. 
25      E. 


B.  A.  C.  2778. 
h.  m.      s. 


»f 


80  26  13.8 
14.9 


Mean     .     ,     . 
Div.,  Flex.,  etc. 


80  26  14.35 
—    0.19 


1877. 
Feb.       10      F. 

25      E. 


B.  A.  C.  2778  (Ref.). 
h.  m.       s. 


Mean 

Div.,  Flex.,  etc. 


•  ■  • 


•  ■ 


B,  A.  C.  279^. 

1877.  h.  m.       s. 

Feb.         7  S.  8  13  35.83 

.17  E.  ...        35.65 

19  S.  35.71 


Mean     . 
Div.,  Flex.,  etc. 


1877. 
Jan.       30      S. 

Mar.        9      E. 
20      F. 

Mean 

Div.,  Flex.,  etc. 


8  13  35.73 


B.  A.  C.  2795. 

h.  m.      s. 

8  13  57.04 
57.07 

57.16 


8  13  57^09 


B.  A.  C.  2809. 

1877.  h.  m.       s. 

Feb.      3(8.2)S.       8  16  57.13 
8  P.  57.22 

17  E.  57.03 


Mean     ...  8  16  57.13 

Div.,  Flex.,  etc,  .     . 

B.  A.  C.  2820. 

1877.  h.  m.       s. 

Jan.    28          E.  8  18  44.21 

30         S.  44 .  14 

Feb.      3(7.8)S.  44.34 


Mean     .     .     .     •8  x8  44.23 
Div.,  Flex.,  etc.  .     . 


1877. 

Jan.    27 

Feb.    10         F. 

21  E. 

Mar.   15  (3.5)  P. 
July    29  P. 

Mean     .     . 
Div,,  Flex,,  etc. 


B.  A.  C.  2819. 

h.  to.      s. 
P.      8  20     .     . 


1.83 
1.99 

8  20    1. 91 


n 


80    26    12.4 
13.3 


80    26    12.80 
+       0.44 


tt 


125  4  6.4 
9.0 
9.0 


1877. 
Feb.       17      E, 

Div.,  Flex.,  etc. 


Anonymous. 

h.  m,      s. 
8  21  31.06 


1877. 
Feb.         7 
Mar.         q 
20 

Mean     .     . 
Div.,  Flex.,  etc. 


Lacaille  3325. 

h,  m.  s. 

S.       8  22  19.92 

E.  19.79 

F.  19.74 


8  22  1^.88 


1877. 
Feb.       15      S. 
Div.,  Flex.,  etc. 


Anonymous, 

h.  m.       s, 
8  22  54.20 


125    4    8.13 
+     0.40 


O  t  It 

126  16  45.2 
45-4 
45.7 


1877.. 
Feb,      8  (6)  P. 

19  S. 

Mar.    15  (6.2)  P. 

Mean 

Div.,  Flex.,  etc. 


9  Cancri. 

h.  m,      s. 
8  25  35.65 

•  • 

35.50 


8  25  35.58 


126  :6  45.43 
+    0.45 


II 


1877. 
Feb,       19      S. 
Div.,  Flex.,  etc. 


tf  Cancri  (Ref.). 
h,  m.      s. 


129  13  46.4 
50.2 
46.3 


Lacaille  3373, 


129  13  47.63 
-h    0.52 


1877.  h.ni.      s. 

Jan.        28      E.      8  26  33.53 
Mar.        9      E.  33-38 


n 


127  53  28.9 
26.2 
22.9 


127    53   26.00 
-f-      0.49 


Mean     ...       8  26  33.46 
Div.,  Flex.,  etc.  .     . 


B.  A.  C.  2877. 

1877,  h.  m.      s. 

Jan.        28      E.      8  26  52.23 
Mar.        9      E.  52.00 


Mean     ...       8  26  52.12 
Div.,  Flex.,  etc. 


•  • 


n 


28 

52  23.9 

25.8 

23.9 

23.9 

23.3 

28 

52  24.16 

-   0.93 

1877. 

Mar.        9      E. 
Div,,  Flex,,  etc. 


Brisbane  2071. 

h.  m.      s. 
8  27  24.18 


B,  A.  C.  2890. 


1877. 

Jan,        27  P, 

Feb.       10  F. 

21  E. 

Mar.      15  P. 


B.  A.  C.  2819  (Ref.). 
h.  m.      s. 


1877.  h.  m.       s, 

Jan.       30      S.       8  29    4.43 
Div.,  Flex,,  etc. 


.     . 


// 


28  52  21.0 
20.9 

20.3    II 

20.6      ' 


B.  A.  C.  2900. 

1877.  h.  m.       s. 

Feb.       13      E.      8  30  41.37 
21      £.  41.08 


Mean 

Div.,  Flex.,  etc. 


.     . 


28  52  20.70  1 1 
—    0.93  II 


Mean     .     .     .       8  30  41.22 
Div.,  Flex.,  etc.  .     . 


82  45  42.0 
—     0.02 


I       ti 


121  16    5.0 

5.8 
5.8 


121  16    5.53 
+    0.41 


II 


83    o  13.8 
0.00 


n 


69    8  34.0 

33.9 
33.8 


69    8  33.90 
—     0.14 


II 


69    8  32.8 
-f-    0.38 


128  38  51.0 
50.7 


128  38  50.85 
+     0.51 


128  38  59.4 
59.5 


Anonymous. 

1877,  h.  m.      s. 

Feb.         6      F,      8  30  52.23 
Div..  Flex.,  etc.  .     . 


84     7  45.9 
+    0.08 


1877. 
Jan.        27       P. 
Div.,  Flex.,  etc. 


B.  A.  C.  2901. 
h.  o).      s. 


II 


83  52    7.8 
-h     0.07 


B.  A.  C.  2901  (Ref.). 


1877. 
Jan.        27       P. 
Div.,  Flex.,  etc. 


h,  ni.       s. 


II 


83  52     7.3 

-H    0.57 


1877. 
Jan.       26      S. 

28       £. 

30  (8)  S. 
Feb.         8       P. 


B.  A.  C.  2933. 

h.  m,       s. 

8  34  39.8c 

39.80 

39.76 

39.70 


126  10  32.4 

32.4 
28.7 

29.9 


Mean 

Div..  Flex.,  etc. 


•  • 


8  34  39.76 


126  10  30.85 
4-     0.45 


1877. 

Feb.       10  F. 

13  E, 

15  S. 

Mean     v     .     . 
Div.,  Flex.,  etc. 


B.  A.C.  2941. 

h.  m,      s. 

8  35  48.46 

48.35 
48.38 


f» 


129  49  42.9 
41. 1 
40.5 


1877. 
Jan,       27  (7)  P. 
30      S. 
Feb.         8       P. 

Mean     .     .     . 
Div,,  Flex.,  etc. 


8  35  48.40        129  49  41.50 
.     .  +     0,53 


B.  A.  C.  2974, 

h.  ni.       s. 

8  40  7.88 
7.83 
7.78 


126  42  6.4 
4.5 
5.1 


8  40     7.83 


126  42     5.33 
+     0.47 


128  38  59.45 
+     0.51 


B.  A.  C.  2980. 

1877.  h.  m.       s. 

Feb.       13  E.  8  41  56.31 

15  S.  56.29 

25  E.  56.17 


124  10  25.6 
21.4 
24.8 


// 


Mean     ...       8  41  56.26 
i  Div..  Flex.,  etc. 


128  39    1.4 
+    0.51 


.     . 


124  10  23.  93 
-h     0.38 


Lacaille  3525. 
h.  ttk.      s. 


II 


128  25  43.8 
-+-    0.50 


1877. 

Feb.       13  E.  8  42  30.77 

15  S.  30.82 

25  E.  30.60 


«24     9     1.5     I 
8  5S.2     , 

58.9     ' 


Mean     . 
Div.,  Flex.,  etc. 


8  42  30.73 


*24     8  59.53 
H-     0.38 


II 


B.  A.  C.  3009. 


129  32  56.4 

58.6 

1      1877.  h.  m.       s. 

129  32  57.50      April       7      F.      8  45    4.59 
+    0.53  I   Div.,  Flex.,  etc.  .     . 


tf 


J29  51  47.3 
+     0.53  ' 


J 
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1877, 

Jan.    30         S. 
Feb.      3  (8.5)  S. 
Mar.     9         £. 

Mean 

Div,,  Flex.,  etc. 

1877. 
April      II      F, 
Div.,  Flex.,  etc, 

1877. 
Feb.         8      P. 

Mar.        9      E. 

23      S. 

Mean 

Div.,  Flex.,  etc, 

( 

1877. 
Feb.     9  (8.5)  E. 

Mar,    15  (9.2)  P, 

Mean     .     .     . 
Div.,  Flex.,  etc, 

1877. 
Jan.    30  (6.5)  S. 
Feb.    14         F. 

15        s. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.         3      S. 
7      S. 
9      E. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
April       7      F. 
II       F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.       19      S. 

Mar.        9      E. 

33      S. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Mar.      30      F, 

April       11     F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

B.  A.C.  3012. 

b.  in.       s. 

8  45  13.84 
13.92 

13.81 

0      f 
128  41 

128  41 

0      1 

130  3' 

-+- 

■ 

e         / 
128    15 

128    15 

41    20 
41    20 

0         1 
130   46 

130   46 

e         1 

65     3 
65     3 

0      1 
38  41 

38  41 

0      1 
128  55 

128  55 

e         / 
104    38 

104    38 

1 

8.2 
7.6 
7.4 

Lalande  (F.)  1457. 

i877.*                  h.  m.      s. 
April       7      F.      9    5  58-93 
11       F.                59.25 

Mean     ...       95  59.09 
Div,,  Flex.,  etc.                   .     . 

Lalande  (F.)  1458. 

1877.                  h.  m.      s. 
April        7      F.      9    6    0.79 
II       F,                 1. 17 

0      1 
36  47 

36  47 

0      1 
36  47 

36  47 

0      1 
87  10 

87  10 

0      1 
87  10 

87  10 

+ 

e           1 

127     5 

127  5 

+ 

e         1 

128  3 
128     3 

121   14 
121   14 

O              1 

121    14 

121    14 

4- 

II 

19.1 
20.6 

B.  A.  C,  3193, 

1877,                   h,  m.      s. 
Feb,       15      S.       9  15  33.31 

17      E.               33.25 

19     s.           33.30 

21       E,               33.36 

Mean     ...       9  15  33.30 
Div  ,  Flex.,  etc.                   .     . 

Bradley  1321. 

1877.                   h.  m,      s. 
Mar.       30      F.      9  17  49.83 
Div..  Flex.,  etc.                   .     . 

B.  A.  C.  3230. 

1877.                '  h.  m.      s. 
Feb.         7      S.       9  21  37.84 

13  E.                37.84 

14  F.                37.99 

Mean      .     .     .       9  21  37.89 
Div.,  Flex.,  etc.                    .     . 

B.  A.  C.  3254*. 
. 

1877.                    h.  m.      s. 

Feb.       17      E.      9  25  29.68 

25      E.               29.78 

Mar.         9      E.                29.79 

.April      11       F.                29.87 

Mean     ...       9  25  29.78 
Div.,  Flex.,  etc.                   .     . 

1 

B,  A,  C.  3254'. 

1877.                    h.  m,      s. 
Feb.       17      E.      9  25  30.14 
25       E.                30.16 
Mar.        9      E.                30.18 

April      II       F.                30.31 

1 

Q              I 

127    3 
127    3 

O             1 

69  41 

0             1 

129  58 
129  58 

0       1 
121    21 

121    21 

-+- 

e       / 
121   20 

121    20 

0      1 
129  55 

129  55 

+ 

0       r 
121    19 

121    19 

130  6 

4- 

II 

37.3 

34.9 
36.6 

41. 1 

37.48 
0.48 

II 

13.6 
0.15 

II 

10.6 
12.9 
10.8 

19.85   1 

0.89  ! 

1 

1 
II 

9.1 
9.8    I 

9.45 
0.89 

II 

4.1 
5.0 

5.4 
5.9 

5.10 
0.   14 

II 

4.5 
4.6 

2.7 

4.5 

8  45  13.86 

•     • 

B.A.  C.  3024. 

h.  m.       s. 
8  47  22.39 

B.  A.C.  3030. 

h.  m,      s. 
8  48    6.31 
6.19 

6.45 

7.73 
0.51 

1 

n 

29.6 
0.54 

II 

40.9 
40.1 

41.4 

Mean     ...       9    6    0.98 
Div.,  Flex.,  etc.                   .     . 

B.A.  C.  3146. 

1877.                   h.  m.      s. 
Jan.     30         S.       9    7     .     . 
Feb.      3          S. 
7          S. 
Mar.   15  (4.5)  P-                57.9^ 

8  48    6.32 

X  Arc,  N.  9450. 

h.  m.      s. 

8  49  56.14 
56.00 

8  49  56.07 

•          • 

B.  A.C. 3081. 

b.  m.      s. 
8  55  29.99 
30.03 
30.10 

40.80. 
0.50 

II 

43.0 
41.3 

11.43 
0.53 

< 
99 

1.6 
2.3 
I.I 

4.5 

Mean     .     .  *  .       9    7... 
Div.,  Flex.,  etc. 

B.  A.C.  3146  (Ref.). 

1877.                   h.  m.      s. 
Jan.        30      S.       97.. 
Feb.         38. 

7     s. 

Mar.       15       P. 

42.15 
0.81 

• 

1 

II 
33.3 

33-7 
33.2 

2.38 
0.41 

It 

55.8 
53.6 

54.3 
57.1 

Mean     ...       97.. 
Div.,  Flex.,  etc.                   .     . 

B.  A.C.  3158. 

1877.                   h.  m.      s. 
Jan.        26      S.       9  10    3.02 
Feb.        14       F.                  2.98 
19      S.                  2.S9 

Mean     .     .     .       9  10    2.96 
Div.,  Flex.,  etc.                   .     . 

B,  A,  C.  3163. 

1877.                   h.  m.      s. 
Feb.  .17      E.      9  10  45.83 
Mar.        9      £.                45-86 

4.08 
0.51 

n 

30.5 
33.9 
31.3 

8  55  30.04 

•          • 

B.  A.  C.  3079, 

h.  m.      s 
8  55  32.62 
32.68 
32.61 

.33.40 
.055  , 

II 

52.7 
54.1 
52.4 

31.90 
0.48 

II 

29.8 
30.4 

30.   10 
0.49 

It 

18.9 
22.5 
24.0 
22.4 

Mean     ...       9  25  30.20 
Div.,  Flex.,  etc.                   .     . 

1 

B.  A.  C.  3257. 

1       1877.                    h,  m.      s. 
Feb.         7      S.       9  25  51.35 

13  E,                5i.<)i 

14  F.                51.45 

55.20 
0.41 

II 

44.2 
45.6 
47.3 

8  55  32.64 

•          • 

Abo  185. 

h.  m.      s. 

8  56  38.84 

39.03 

53.07 
0.02 

II 

16.7 
19.2 

Mean     .     .     .       9  10  45.84 
Div.,  Flex.,  etc. 

1 

B.  A.C,  3192*. 

1877.                   h.  m.      s. 
Feb.         3       S.       9  15  32.04 
10      F.                31.92 

13  E.                3T.80 

14  F.                32.07 

Mean     .     .      .       9  25  51.47 
1   Div.,  Flex.,  etc,                    .      . 

B,  A.  C.  3262. 

1877.                    h.  m.      s. 
Ian.       30(7)8.       9  26  16.63 
Feb.        17       E.                 16.47 
25       E.                 16.76 
Mar.        9       E.                16. Oo 
April      11       F.                16.66 

45.70 
0.53 

II 

48.7 
49.2 

51.4 
50.1 
52.6 

50.4 
0.41 

1 

1 
•1       1 

8  56  38.94 

•           • 

B.  A.  C.  3094. 

b.  m.      s. 

8  57  23.72 

•       23.59 
23.80 

17.95 
0.85 

II 

9.5 
12.1 
12.7 

j  Mean      .      .      .       9  15  31.96 
1  Div  ,  Flex.,  etc.                   .     . 

B.  A.  C.  3192*. 

1877.                   h.  m.      s. 
1  Feb.       13      E.      9  15  32.15 
14       F.                32.24 

21.95 
0.42 

II 

23.7 
21.7 

22.70 
0.42 

8  57  23.70 

.     * 

Lalande  18067. 

b.  ni,      s. 

9  2  41.90 

42.05 

11.43 
0.52 

II 

32.3 
33.5 

Mean      .      .      .       9  26  16.62 
Div.,  Flex.,  etc.                    .     . 

B.  A.C.  3267. 

1877.                    h.  m.      s. 
Jan.        26      8.       9  27  26.36 
Div.,  Flex.,  etc.                   .     . 

9    2  41.98 

32.90 
0.14 

Mean     ...       9  15  32.20 
1  Div.,  Flex.,  etc.                   .     . 

23.2 
0.53 

270 


MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877.0.  GIVEN  BY 
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1877,                   ^.  ro.      *• 
Jan.    30 (6.8)  S.       9  31  52.38 
Feb.      3         S.                52.34 
Mar,     9         E.                52.29 

Mean     ...       9  31  52.34 
Div.,  Flex.,  etc,                   .     . 

B.  A.  C.  3303. 

1877.                    h.  m.      s. 

Mar.      15      P 

Div.,  Flex.,  etc,                   .     . 

B.  A.  C.  3303  (Ref.). 

1877.                    h.  m.      s. 

Mar.       15       P 

Div.,  Flex.,  etc.                   .     .  * 

Weisse  774. 

1877,                    h.  m.      s. 

Jan.    27  (9.2)  P.      9  36  38.00 

Feb.    25         E.               37.87 

28  (9)  P.               37.93 

April  25         P,               37.90 

0     f 
121  37 

121  32 

0     1 
90  35 

0     t 

90  35 

0     1 

91  40 

91  40 

91  42 

92  42 

4- 

0     1 
30  23 

0     1 
79  39 

0     f 
74  41 

74  41 

e        1 
72   21 

72   21 

0       f 
72  43 

72  43 

"       1 

34.7     ' 

34.7 

34.6 

34.67 
0.41 

1 

8.4     ' 
0.16 

1 
It 

7.1     1 

0.48 

1 

I 
1 
/I 

50  9 
50.2 
50.1 
5'. 4 

50.65 
0.20 

1 
1 

48.0     1 

44.3 
46.6 

III         ' 

W 

X877. 
Feb.      15      S. 
21       E. 
April      7      F. 

25      P. 

Mean     . 
Div.,  Flex.,  etc, 

•  Wrisrr's  place 
Dec.  with  a  star  fo] 

\ 

1877. 
Tan.     30  (9.2)  S. 

Feb.    13          E. 

17          E. 

Mean 

Div.,  Flex.,  etc. 

\ 

1877. 
Mar,      15  (7)  P. 
April     II       F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

Z  '877. 

Mar.     30      F. 
Div..  Flex.,  etc. 

1877. 
Feb,       13       E. 

Mar.      29      E. 

Mean 

Div.,  Flex.,  etc. 

1877. 
Feb.       15      S. 
Div.,  Flex.,  etc. 

1877. 

Ian.   27  (9.5)  P. 

Feb.    3           $. 

6           F. 

10           F. 

13           E. 

17           E. 

19           S. 

21           E. 

27         s. 

Mar.  29           E. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.        6      F. 

10      F. 

13  E. 

14  F. 
17      E. 
21       E. 

EISSE(2)  1106.  (?)• 

h.  m.     s. 

9  53  30.04 
29.99 
29.96 
30.08 

0      t       It 

71  57    6.0 

6.4 

8.4 
8.1 

1                      -^  Leonis— Continued 

1877.                   h.  m.     s. 

Mar.       9      E.     10  13  11.83 

23      S.                 11.58 

April     II       F.                 11.67 

12      S.                 11.66 

22  E.                11.59 

23  F. 

1. 
0     t       »i 
69  32  16.8    1 

18.6 

16.5 
18  0 

9  53  30.02 

agrees  in  R.  A.  with 
[lowing  about  35  secc 

^rEISSE(2)  1 1 58. 

h.^ni.      s. 

9  55  35.97 
35.97 
35.89 

9  55  35.94 

Veisse(2)  1236. 

h.  m.     s. 
9  59    0.38 
0.36 

9  59    0.37 

B.  A.  C.  3452. 

h.  m.      s. 
10    0  15.04 

.     « 

Weisse  (2)  74. 

h.  m.      s, 
10    5  24.40 

24.43 
10    5  24.42 

•  • 

B.  A.  C.  3494. 

h.  m,      s. 
10    7  59.04 

•  • 

Yeisse  (2)  234. 

h.  m.      s. 
10  12  56.3* 

56.37 
56.28 
56.18 
56.26 

56.30 
56.26 
56.18 
56.22 
56.28 

10  12  56.27 

■             m 

/*  Leonis. 

h.  m.      s. 

10  13  11.87 
11.78 
11.67 
11.63 

11.54 
11.63 

7t  57    7.22 
—     0.19 

this  star,  and  in 
»nds. 

e        f           •' 

72    58    21.5 
22.1 

22.7 

18.7 

1 

Mean     .     .     .     10  13  11.68          69  32  16.79 

,  Div.,  Flex.,  etc,                   .     .                —    0.15 

1 

30  (H.)  Camelopardalis. 

1877.                    h.  m.      s.              *     ' 
April      5  (5)  P.     101554.84            649    3.1 
July      30        P,                54.61                        2.6 
Nov.     27        P.                55.40                        2.8 

72  58  22. fO 

—  0.21 

or           It 

73  38  44.2 

45.7 

73  38  44.95 

—  0.20 

e        t           II 

120    17    38.1 
+       0.41 

Of                II 

74  31     3.2 

2.5 

Mean     .     .     .     10  15  54-95 
Div.,  Flex.,  etc.                  .     . 

1 

B.  A,  C,  3553. 

1877.                    h.  m.      s. 
Jan     27  (7)   P.     10  17  18.87 
April  25  (6.5)  P.                18.86 

6  49    2.83 
—     I. 10  I 

1 

Of                  ft 

93     I  19-3 
19.8 

Mean     ...       9  36  37.92 
Div,,  Flex,,  etc.                   .     . 

Anonymous. 

1877.                   h,  m.      s. 
Jan.  27  (10.5)  P.      9  36  45.65 
Feb.  25           E.               45.67     . 
28  (10.8)  P.               45.59 

Mean     .     .     .     10  17  18.86 
Div.,  Flex,,  etc.                   .     . 

F 

Weisse  331. 

1877.                   h.  m.     s. 
Feb.      21      E.    10  20  40.80 
.    Div.,  Flex.,  etc.                  .     . 

45  Leonis. 

1877.                     h.  in.      s, 
April     22       E.      10  21     9.26 

1    Div.,  Flex.,  etc.                   .     . 

1 

1' 

Weisse  361. 

,.  1877.                    h.  m,      s, 
Feb.        7      S.      10  21  57.01 
Div.,  Flex.,  etc,                  .     . 

1                              Anonymous. 

1877.                    h,  m.      s. 
Mar.  1 5  (11. 5)  P.     10  28  50.88 
23           S.                51.31 

*"'■■'■■   1 

93     I  19.55 
-h     0,26 

1 

Of                  tt               ' 

78     3  28.6 
—     0.22  1 

Mean     ...       9  36  45.64 
Div.,  Flex.,  etc.                   .     . 

B.A.C.3346. 

1877.                    h.  m.      5. 
July       30      P.      9  42  13.75 
Div.,  Flex.,  etc.                  .     . 

Anonymous. 

1877.                   h.  m.      s. 
April     12      S.       9  45  22.21 
Div.,  Flex.,  etc.                   .     . 

Lalande  19442. 

1877.                   h.  m.      s. 
Feb.      3         S.       9  49  56.28 
7(8.o)S.                56.22 

Mean     ...       9  49  56.25 
Div,,  Flex.,  etc.                   .     . 

Weisse  (2)  1047. 

1877.                   h.  m.     s. 
Jan.       30 (9)  S.      9  50  15.67 
Feb.      21       E.               15.47 

Mean     ...       9  50  15.57 
Div.,  Flex.,  etc. 

DuRCH.  17*,  2160. 

1877.                    h.  m.      s. 
Feb.       13      E.       9  51  52.73 
April     II       F.                 52.86 

46.30  , 
0.20  1 

1 

i 

3.0 
0.93 

1 

1 
1 

ft 

35-5     1 
0.21  1 

1 
n           1 

19.5 

21. 1    1 

1  iiai    1              1          1 

t 
1 

Of                    ff                ' 

79  36  42.6 

74  31     2.85 

—  0.19 

0      t        II 

122  25  32.0 
-h     0.39 

69  30  46.6     ' 
45.5 

•  • 

46.0 
46.1 
45.8 

.      . 
46.2 
46.5 

47.7 

f.9  30  46.30 

-  0.15 

0     1        f 

69  32  16.7 

13.9 

14.5 
18.4 

15.8 

•  • 

—  0.21 

0     »         f. 

77  57  31.2 

—  0.22 

1 

1 

0     #        It 

76  13  16.6 
14.8 

Mean   .      .      .       10  28  51.10 
Div.,  Flex.,  etc.                   .     . 

i 

B.  A.  C.  3652. 

1877.                    h.  m.      s. 
Jan.    30         S.     10  34      .     . 
April  25  (5.5)  P.                 14.23 

76  13  15.70 
—     0. 16 

Of                    •*                \ 

20   16   53.7 
54.4 

20.30 
0.19 

'/ 

35.5 
32.8             1 

34.15        1 

0.20 

21.3    1 

23.9 

22.60 
0.20 

,  Mean   ...       10  34     .     . 
Div.,  Flex,,  etc.                   .     . 

1 

B.  A.  C.  3652  (Ref.). 

1 

1877.                       h.  m.      s. 

Jan.       30      S 

April     25       P 

Mean     ...                    .     . 
Div.,  Flex.,  etc. 

20    16   54.05 
-      1. 13 

Of                   tf                 ' 

20  16  49.8 

50.4    , 

Mean     .     .     .       9  51  52.80 
Div.,  Flex.,  etc.                   .     . 

20    16   50.10 
+       1.51     , 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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B.  A.  C.  3742*. 

' 

B.  A.  C.  3890. 

Taylor  6304. 

1877.                    h,  m.      s. 

e       1 

"       1 

1877. 

h.  m.      s. 

0     #        fi 

1877.                   h.  no.      s. 

e        1            II 

Feb.   15         S.        10  48  .     . 

64  35 

38.8 

Jan.       27(6)  P. 
Feb.      28      P. 

11  19  31.92 

125  23  16.1 

1  Mar.  15  (5.5)  P.     II  40  39.36 

129  49  51.3 

28          P. 

41.3 

31.84 

17.2 

April  23         F.                39-35 

49.5 

Mar.  15  (4.5)  P.                 57.05 

41.9 

25         P.                39.40 

52.9 

April  22          £.                   .     . 

41.3 

Mean   .     . 
Div.,  Flex.,  etc. 

II  19  31.88 

125  23  16.65 

1  Mean   ...       11  40  39.37 

w  0%^^     M  ^%     9  V      #fe  n 

•          • 

+     0.42 

129  49  51.23 

Mean    ...         10  48  .     . 

64  35  40.82  1 

Div.,  Flex.,  etc.                   ,     . 

+     0,53 

Div.,  Flex.,  etc. 

+ 

0.03 

1 

1 

B.  A.  C.  389T. 

B.  A.  C.  3742»  (Ref.). 

1 

•^      ^ 

B.  A.  C.  4002. 

1 

1877. 

h.  in.      s. 

Of                  il 

1877.                    h.  m.      s. 

Mar.        7      S 

Div,.  Flex.,  etc.                   .     . 

e      •            II 

1877.                    h.  m.     s. 

Feb.      15      S 

28       P 

0     f 
64  35 

n         1 

41.8 
41. 1 

Mar.      24      P. 
April      5       P. 

II  19  36.23 
36.08 

127     4   16.7 
17.3 

87    32    32.9 
■t-      0.15 

April     22      E 

Mean      •     •      • 

64  35 

40.3 

Mean    .     . 
Div.,  Flex.,  etc. 

II  19  36.16 

•     • 

127     4  17.00 
+     0.48 

B.  A.  C.  4002  (Ref.). 

41.07    1 

Div.,  Flex.,  etc.                   .     . 

+ 

0.32    I 

1 

B,  A.  C.  3906. 

1877.                   h.  m.      s. 
Mar.       7      S 

or             II 
87    32    31.8 

IB.  A.  C.  3742«. 

1877. 
Feb.      20      P. 

h.  m.      s. 
II  23    5.67 

0       t          n 

8  II  45.9 

Div..  Flex.,  etc.                   .     . 

-h     0.50 

1877.                   h.  m.      s. 
Mar.      15(7)  P.     10  48  57.53 
Div.,  Flex.,  etc.                   .     . 

0     1 

64  35 

4- 

n 

43.5 
0.03 

Mar,      15       P. 
Mean   .     .     . 

5.68 
II  23    5.68 

47.2 

.    B.  A.  C.  4079. 
1877.                    h.  m.      s. 

or            !• 

8  II  46,55 

1 
1 
1 

Div.,  Flex.,  etc. 

•     • 

-     1. 17 

Mar.  15 (7.5) P.     12    0  53.82 

23       s.            53.82 

79  39    9.2 
9.3 

B.  A.  C.  3763. 

1 

1 

1 
1 

Taylor  6170. 

24         P.                53.84 
iftean   ...       12    0  53.83 

9.0 

1877.                   h.  m.      s. 

0      1 

n 

1 

79  39    9.17 

Tan.       30      S.      10  53  25.60 

123     4 

37.2       ' 

1877. 

h.  m.      s. 

01        II 

Div.,  Flex.,  etc.                   .     . 

—     0.21 

Feb.      20      P.                 25.58 

37.1  ; 

Jan.   27  (9.5)  P. 

-  II  25  14.16 

134  17  22.9 

' 

Mar.      1 5 (6)  P.                 25.50 

123     4 

39.0 

Div.,  Flex.,  etc. 

•          » 

-+■     0.59 

B.  A.  C.  4092. 

Mean   .     .     .       10  53  25.56 

37.77 

Div.,  Flex.,  etc,                   .     . 

+ 

0.38 

1 

Anonymous. 

1877,                    h.  m.      s. 
May      14      S.      12    2  33.24 

or             If 
130    32    48.9 

1 

1877. 

h.  m.      s. 

01        II 

23  (6)  P,                 33.17 

47.9 

Lalande  (F.)  1794. 
1877.                   h.  m.      s. 

Apr.  5(11  8) P. 
25           P. 

II  26  40.92 
40.88 

81  39    4.5 
3,0 

*   •          ^ 

0     1 

n 

Mean   ...       12    2  33.20 
Div.,  Flex.,  etc.                   .     . 

130    32    48.40 

1                          ^%           «     M 

+          0.54 

Mar.      24 (7)  P.     10  55  45.59 

27  40 

57.3 

Mean   .     ,     . 

II  26  40.90 

81  39    3.75 

,    Div.,  Flex.,  etc.                   .     . 

0.93 

1 

Div.,  Flex.,  etc. 

1 

•     ■ 

—     0.12 

Lalandf.  22954 

B.  A.  C.3822. 

■ 

1 

B.  A,  C.  3934. 

1877.                    h.  m.      s. 

or            II 

1               0                                        X. 

0     f 

1 

April       7      F.      12     8  50.85 

99  35  39.3 

1877,                    h.  m.       s. 

1 

1877. 

h.  m.      s. 

Of                  II 

Div.,  Flex.,  etc.                   .     , 

+     0.07 

Tan.       27(7)  P.      II     3  58-95 

121    41 

59.9      , 

April     23       F. 

IT  28  30.94 

122   10  48.3 

1    Feb.      28       P.                 58.98 

59.2       1 

Div.,  Flex.,  etc. 

.     , 

+     0.40 

% 

April     25       P.                 58.84 

60.1 

B.  A.  C.  4123. 

Mean    ...       ii     3  58.92 
i    Div.,  Flex.,  etc.                   .     . 

121    41 

59.73 
0.41 

1 

B.  A.  C.  3945. 

• 

At                       B9 

1877.                    h.  m.      s. 
May      14      S.              .     ,     . 

Of                    II 

32  17  4.1 

1 

1877. 

n.  m.      8. 

9              w                       r ' 

Div.,  Flex  ,  etc,                  .     . 

—    0.95 

B.A.C.  3851. 

1 

Jan.       27  (7)  P. 
Div.,  Flex.,  etc. 

II  30  29.16 

•          • 

122  53  20.0 

+   0.38 

1       1877.                   h.  m.      s. 

0       1 

"          i 

B.  A.  C,  4123  (Ref.). 

April    25  (4)  P 

57  46 

45.8 

T^         A          ^>                       A 

m 

Div.,  Flex.,  etc 

1 

+ 

O.IO   ' 

B.  A.  C.  3948. 

1877.                   h.  m.      s. 

Of                   If 

1 

1 

1 

1877. 

h.  m.      s. 

0        1             II 

May      14       S 

32  17    0.2 

April     23      F. 

II  31  55.30 

122    18    19.6 

Div.,  Flex.,  etc.                   ,     , 

•+•    1.43 

B.  A.  C.  3851  (Ref.). 

Div.,  Flex.,  etc. 

•          • 

+      0.39 

1       1877.                    h.  m.      s. 

0     f 

II         1 

1 

y  CoRVi. 

,   April    25      P 

Div.,  Flex.,  etc 

57  46 

45.6      1 
0.25 

B.A.C.  3981, 

1877.                   h.  m.      s. 

or             n 

1 

B.  A.  C.  3877. 

1 

1877. 
Feb.  27         S. 

h,  m.      s. 
II  39  33.07 

0      1          II 
41    32    17.8 

Mar.     29      E.      12    9  28.95 
Div.,  Flex.,  etc.                   .     , 

106    51     32.9 

+      O.IO 

"     •^          9     0 
0^                                                                                                      V_ 

0           f 

f/ 

Mar.  24  (4.5)  P. 

33.01 

19.9 

1877,                     h,  m.      s. 
April     14       E 

78  47 

37.0 

Mean   .     .     . 

II  39  33.04 

41    32    18.85 

B.  A.  C.  4165. 

Div.,  Flex.,  etc 

0.22 

Div.,  Flex.,  etc. 

.           a 

—      0.80 

1877.                   h.  m.      s. 
Feb.    20         P.      12  14  18.95 
April  25  (7)  P.                20.47 

0       r             II 

I  37    6.8 
7.7 

B.  A.  C.  3877  (Ref.). 

B.  A.  C.  3981  (Ref.). 

May    23 (6.5)  P.                 18.69 

7.8 

29  (6.8)  P.                21.34 

.   • 

1S77.                     h.  m.      s. 

.  0      1 

n 

1877. 

h.  m.      s. 

Of                  II 

— — 

April     14      E 

78  47 

35.6 

Mar.     24       P. 

.     •     ,     . 

41  32  19.3 

Mean   ...       12  14  19.86 

I  37    7.-4^ 

Div.,  Flex.,  etc 

-h 

0.39 

Div.,  Flex.,  etc. 

■     • 

+    1.09 

Div.,  Flex.,  etc.                   .     . 

—     I.' 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877.0,  GIVEN  BY 


B.  A.C.4165,  S.  P. 

1877.  h.  m.       s. 

July    30(6.5)  P.  12  14  19.61 

Oct.     24          P.  19-64 

Nov.   19          P.  18.08 

Dec.     3          P.  19.61 


O  ( 


II 


Mean     .     .     .     12  14  19.24 
Div.,  Flex.,  etc. 


B.  A.  C.  ^174. 

1877.  h.  m.       s. 

Mar.      23      S,     12  17     7.71 
Div.,  Flex.,  etc. 


B,  A.  C.  4185. 

1877.  h.  m.       s. 

Mar.      15  (6)  P.     12  19  10.00 
Div.,  Flex.,  etc.  ' 


358  22  54.5 
54.1 
54.3 
54.7 

358  22  54.40 
—     1. 00 


/ViRGINlS. 

1877.  h.  m.      s. 

Mar.    15  (6.5)  P.     12  30  27.30 
May    15  P.  27.30 


II 


Mean  .  12  30  27.30 

Div.,  Flex.,  etc. 


95     9  14. I 
14.5 

95     9  M.30 
+     0.23 


n 


124  43  48.9 
+     0.39 


1877. 
April  22  (9.0)  E. 

Div.,  Flex.,  etc. 


1877. 
Mar.       23       S. 

Div.,  Flex.,  etc. 


Wkisse  498. 

h.  m.     .  s. 
12  31   13.3: 


B.  A.  C.  42681. 
h.  m.      s. 


II 


92  53  32.8 
+     0.25 


II 


90  46  32.3 
4-     0.16 


O  I 


II 


32  32  25.7 
-   0.95 


1877. 

Mar.      24       P. 
May       14      S. 

Mean 

Div.,  Flex.,  etc. 


B.  A.  C.  4195. 
h.  m.      s. 


1877. 
Mar.       23       S. 

Div.,  Flex.,  etc. 


B.  A.  C.  4268'  (Ref.). 
h.  m. 


s. 


II 


61     2  52.7 
53.4 


Lalande  23951. 


90  46  31.9 
-f-    0.48 


61     2  53.05 
4-     0.12 


1877. 
April      II 

23 
May        15 


h.  m.  s. 

F.     12  45  1.53 

F.  1.48 

P.  1.59 


>i 


102  48  39.5 

38.4 
38.6 


1877. 
Mar.      24      P 
May       14      S. 


B.  A.C.4195  (Ref.). 
h.  m.      s. 


Mean 

Div.,  Flex.,  etc. 


12  45     1.53 


102  48  38.83 
+     0.16 


O  I 


/» 


Mean 

Div,,  Flex,,  etc. 


B.  A.  C.  4200. 

1877.  h.  m.      s. 

April  14  E.     12  21  32.93 

25  (6:8)  P.  33. 1' 

Mean     .      .     .     12  21  33.02 
Div.,  Flex.,  etc. 


B,  A.  C.  4209. 

1877,  h.  m.      s. 

April  II  F.     12  23  17.80 

May    23  (5.8)  P.  17.78 

Mean     .     .     .     12  23  17.79 
Div.,  Flex.,  etc. 


Anonymous, 

1877.  h.  m.      s. 

Mar.       30      F.     12  24  23.75 
Div.,  Flex.,  etc. 


B.  A.  C.  4225. 

1877.  ^'  ^'       s. 

Mar.    15  (6.5)  P.  12  25  19.31 
April  II          F.  19.35 

May    15  P.  19.33 

Mean     .      .     .  12  25  19.33 
Div.,  Flex.,  etc. 


61     2  52.4 

51.8 

•  

61     2  52.10 
+     0.27 


1877. 
Mar.       15 

April     25 

May       23 

Mean 

Div.,  Flex.,  etc. 


32>  Camelopardalis. 

h.  m.  s. 

P.     12  48  6.65 

P.  6.65 

P.  6.31 


// 


5  54  48.8 
50.1 
46.0 


12  48    6.54 


5  54  48.30 
—     1.03 


n 


93  56     4.2 
5.3 


32^  Camelopardalis,  S.  P. 


93  56    4.75 
4-     0.27 


1877. 
Sept.      26 


Oct. 

Nov. 
Dec. 


6 

15 
19 
14 


h.  m.      s. 
P.     12  48    6.83 

6.  IT 

6.95 
5.85 
7.23 


II 


F. 
E. 
P. 
E. 


354    5  13.3 
12.8 

12.4 

13.4 

13.3 


II 


65  12  38.1 
40.5 


Mean     .     .     .     12  48    6.59        354     5  13.04 
Div.,  Flex.,  etc.  .     .  —     1.04 


65  12  39.30 
H-     0.02 


12^  Canum  Venaticorum. 


100  40  25.2 
-h    0.12 


1877. 
Mar.        7 

23 

29 
April      22 

May 


June 


S. 

S. 

E. 

E. 
14  S. 
17  (5)  F. 
22  S. 
19      S. 


h.  m.      s. 

12  50  15.09 

15.04 

14.96 

14.88 

15. II 

15.15 
15.09 

14.96 


II 


51 


I  16. 

.2 

16. 

I 

15. 

8 

16. 

5 

16. 

3 

16. 

,0 

15. 

9 

17. 

3 

B.  A.  C.  43S5. 

1877. 
April     23      F. 
May       14      S. 

h.  no.      8. 
12  53  48.80 

48.95 

0        /             rr 

122  50  21.7 
21.0 

Mean     .     . 
Div.,  Flex.,  etc. 

1 

12  53  48.88 

•          • 

B.A.C,4357*. 

122   50  21.35 
+     0.38 

1877. 
April     23      F. 

May       14      S. 

Mean           .     . 
i    Div.,  Flex.,  etc. 

h,  m.      s. 

12  54  17.75 
18.03 

•     1         If 

122   57  38.9 
40.4 

12  54  17.89 

•          • 

122  57  39.^ 

+  0.38 

1 
1 

B.  A.  C.  4357*. 

1 

1877. 
April     23      F. 
May       14      S. 

t 

1 

1  Mean     .     .     . 
Div.,  Flex.,  etc. 

h.  m.      s. 

12  54  18.45 
18.  so 

0      /         II 

122  57  35.S 
36.0 

12  54  18.48 

•          • 

122  57  35.75 
+    o.3« 

• 

B.  A.  C.  4367, 

1877. 
Mar.      24      P. 
Nov.      II      E. 

Mean     •     •     • 
Div.,  Flex.,  etc. 

h.  m.      s. 
12  56    3.23 
3.20 

e      1          fi 
78  22  46. S 

44.3 

12  56    3.22 

78  22  45.10 
—     O.M 

■ 

50  ViRGINIS. 

1877. 
April     23      F. 

May       22      S. 

h.  m.      s. 

13    3  19.05 
19.24 

0     *         II 

99  40  21.5 
23.« 

Mean     .     .     . 
Div.,  Flex.,  etc. 

13    3  19.14 
B.  A.  C.  4389. 

99  40  22.35 
+    o.oS 

'       1877. 
Feb.    29          P. 

Mar.    15  (6)   P. 

May   23  (6.2)  P. 

h.  m.      s. 

13    0  20.06 
20.06 
20.03 

e       1          »• 

44    4  23.8 

24.6 
25.1 

Mean     .     . 
Div.,  Flex.,  etc. 

13    0  20.05 

.           a 

B.  A.  C.4417. 

44    4  24.50 

-  o.n 

1877. 

Mar.   15  (5.2)  P. 

,  April    5         P. 

23         F. 

h.  m.      s. 

13    5  II. 91 
12.10 

11.79 

127  9  i.i 

i.S 

2.3 

Mean     .     .     . 
Div.,  Flex.,  etc. 

13    5  11.93 

127  9  1.81 
+  0.4I 

Mean 

Div.,  Flex.,  etc. 


12  50  15.04 


51     I   16.26 
—     0.21 


II 


94  22  26.6 
27.6 
27.8 


94  22  27.33 
+     0.26 


L 


1877. . 

Sept.      10      F. 
Div.,  Flex.,  etc. 


B.  A.C.  4340. 
h.  m.      s. 


li 


85  54  44.8 
-h     O.II 


DURCH.  7",  2641. 

1877.  h.  m.      s. 

May       14      S.     13  18  33.05 
Div.,  Flex.,  etc. 


DuRCH.  8*",  ay  10. 

1877.         '        h.  m.      s. 
May   23(9.8)?.    13  90  16.69 
Div.,  Flex.,  etc. 


82  39  29.6 
-    0.9 


•    t 


•     • 


81  57  37 
—   c 


INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE 
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1877. 

Mar.   15  (7.5)  P. 
May      I  (6.5)  F. 

12  (7.5)  E. 
15          P. 
23  (7.8)  P. 

Mean     .     . 
Div.,  Flex.,  etc. 

1877. 
Feb.    20          P. 

May    12  (6.5)  E. 

Mean 

Div ,  Flex.,  etc. 

1877- 
May       28      E. 

Div.,  Flex.,  etc. 

D 

1877, 
May    28  (9  0)  E, 
Div.,  Flex.,  etc. 

1877. 

Feb.    20          P. 

Mar.   15(6.2)  P. 

May    15          P. 

23  (6.2)  P. 

Mean 

Div.,  Flex.,  etc. 

1877. 
Feb.    20          P. 

Mar.    15  (7.5)  P. 

May    15          P. 

23  (7.8)  P. 

Mean 

Div.,  Flex.,  etc. 

1877. 
June         I       E. 
Div.,  Flex.,  etc. 

B. 

1877. 
June         1       E. 

Div.,  Flex.,  etc. 

1877. 
Mar.  15  (6.5)  P. 

May    18         S. 

23  (6.5)  P. 

Mean      .     .     . 
Div.,  Flex.,  etc. 

B.  A.C. 4509. 

h.  m.      s. 
13  24    4.45 

■          ■ 

4.28 

4.51 
4.48 

e       f 
70    18 

70  i3 

0     f 
45  10 

45   10 

0     f 
66  50 

64  50 

0     f 
69  25 

69  25 

0     1 

69   21 
69   £1 

0      f 

34  41 

0     f 
34  41 

0      f 
50  52 

50  52 

ff 

21.3 
21.2 
22.0 
22.5 

21.0 

1 

1877. 

Mar.  15  (6)  P. 

May    18          S. 

23  (6.0)  P. 

Mem 

Div.,  Flex.,  etc. 

1877. 
May  29  (6  5)  P. 

B. 

1877. 
Nov.      19      P. 

Div.,  Flex.,  etc, 

1877. 
June     I  (9.0)  E. 

Div.,  Flex ,  etc. 

1877. 
June     I  (5.5)  E. 
Div.,  Flex.,  etc. 

1877. 
May        2      S. 

Div.,  Flex.,  etc. 

B. 

1877. 
May        2      S. 
Div.,  Flex.,  etc. 

1877. 
Mar.  15  (6.5)  P. 
May     I          F. 
22          S. 

Mean 

Div.,  Flex.,  etc. 

1877. 
April    25  (3)  P. 
June    20        P. 

Mean 

Div.,  Flex.,  etc 

] 

1877. 
April    23  (8)  P. 
Div.,  Flex.,  etc. 

1877. 
April  25  (6.5)  P. 
May    22          S. 

Mean      .     .     . 
Div.,  Flex.,  etc 

B.  A.  C.  4600. 

h.  ni,      s. 

13  41  41.42 
41.47 
41.35 

0          #              #f 

50  50  29.8 

30.7 
30.7 

Groombridge  2097. 

1877.       '           h.  m.     s. 
May      22      S.      14  13  52.38 
Div.,  Flex.,  etc.                   .     . 

'                               B.  A.  C.  4758. 

'      1877.                    h.  ro.      s. 
May      22      S.      14  14  44.67 
Div.,  Flex.,  etc.                   .     . 

B.  A.  C,  4759, 

1877.                    h.  m.     s. 
May        I       F.      14  15  27.85 
'  Div.,  Flex.,  etc.                  .     . 

1 

B.  A.  C.  4778. 

1877.                   h.  ra.     s. 
1  April    25  (8)  P.      14  18  23.04 
Div.,  Flex.,  etc.                  .     . 

1 

1 

0  BOOTIS. 

1877.                   h.  m.     s. 
Mar.      15      P.     14  26  31.71 
Tune     23      S.                  .     . 
;  Nov.      18      P.                31.76 

Mean      .     .     .     14  26  31.74 
Div.,  Flex.,  etc.                   .     . 

1 

^  BooTis  (Ref.). 
1 

1877.                   h.  m.     s. 

June     23      S 

Div.,  Flex.,  etc.                  .     . 

B.  A.C. 4818. 

1877.                   h.  m.      s. 
May      18      S.      14  29     1.08 
22      S.                   1.34 

Mean     .     .     .     14  29    1.21 
Div.,  Flex.,  etc.                   .     . 

Anonymous. 

1877.                   h.  m.     s. 
Apr.  25  (10.5)  P.     14  30  46.66 
May  24  (9.5)  E                 46.70 

Mean      .     .     .     14  30  46.68 

Div.,  Flex.,  etc.                   .     . 

1 

• 

i                               B.  A.  C.  4870. 

1877.                   h.  m.     s. 
Feb.        7      S.      14  38  58.02 
May      22      S,                 58.09 

Mean      ...     14  38  58.06 
Div.,  Flex.,  etc.                   .     . 

1 

B.  A.  C.  4903. 

1877,                    h,  m.      s. 
Feb.        7      S,      14  44     .     . 
April     25       P.                 55.74 
May      22      S.                 55.56 

Mean      .     .     .     14  44  55*65 
Div.,  Flex.,  etc. 

1 

Of                It 

50  39  46.8 

—  0.24 

01        ff 

50  38  24.9 

—  0.24 

Of                 ff 

128  56  55.4 
+    0.52 

Of                 ff 

52  14   8.4 

—  0.04 

Of                ff 

59    5  17.5 

17.3 
16.7 

13  41  41.41 

•  • 

B.  A.  C.  4643. 

h.  m.      5. 
13  45  55.39 

A.  C.  4643.  S.  P. 

h.  m.      s. 

13  45  55.37 

•  • 

B.  A.C. 46291. 

h.  in.      s. 
13  46    7.97 

•  • 

B.  A.C.4629«. 

h.  m.      s. 
13  46    8. 12 

a            • 

B.  A.  C.  4672. 

h«  m.      s. 

•     •     •     • 

•  • 

A.  C.  4672  (Ref.), 

h.  m,      s. 

.     .     .     • 

B.  A.  C.  4674. 

h.  m.      s. 

13  55  53.56 
53.58 
53.51 

50  50  30.40 

—  0.22 

0     f        ff 
•     •     .     • 

• 

Of                 ff 

353  22  10. 0 

—  1.09 

Of                 1' 

121    19  25.6 
+      0.41 

e         f            ff 

121     19      9.8 
4-      0.41 

Of               ff 

87  51  3».4 
+     0  15 

Of                  ff 

87  51  33-4     1 
+     0.49 

O              f                 ff 

121      5   34.6 
32.3 
34.7 

121     5  33.87 

+      0.42 

Of                  ff 

125  45  50.5 

•           • 

125  45  50.5 
+     0.43 

0      f       ff 

102     I  31.6 
-h     0.15 

Of                ff 

74  10    0.8 
2.2 

74  10    1.50 
—     0.20 

13  24    4.43 

B.  A.  r.  4545. 

h.  ro.      s. 
13  29  59.88 

59.69 

13  29  59.78 

•  • 

H.  A.C.  4553. 

h.  m.      s. 
13  32  12.08 

m              m 

lURCH.  25^  2658. 

h.  m.      s. 
>3  3»  59.36 

B.  A.C. 4562. 

h.  m.      s. 

13  34  48.05 
47.98 
d8.oi 

47.98 
13  34  48.00 

•           • 

B.  A.C.  4563. 

h.  m.      s. 

13  34  48.49 
48.47 
48.50 

48.39 
13  34  48.46 

B.  A.  C.  4568. 

h.  m.      s. 
13  36    4.36 

A.  C.  4568  (Ref.). 

• 
h.  m.      s. 

.     •     .     • 

•  • 

B.  A.C. 4595. 

h.  m.      s. 

13  40  59-41 
59.33 
59.30 

13  40  59-35 

•          • 

21.60 
0.15 

ff 

25.4 
26.9 

26.15 
0.76 

ff 

36.9 
0.05 

"    i 

50.6      1 
0.02 

ff        1 

17.8 
18.3 
18.7 
18.7 

59    5  17.17 
+    0.07 

0      f       ff 

59    5  16.2 
+    0.26 

Of                ff 

129  40  24.3 

24.7 

18.38 
0.14 

II 

49.9 
49.6 

51. 1 

49.8 

129  40  24.50 

+  0.53 

Of                ff 

III  30  21.9 

24.5 

13  55  53»55 

B.  A.C. 4686. 

h.  ro.      s. 
13  59  26.92 
26.90 

50.10 
0.14 

n 

45-3 
0.96 

ff 

43.0 
1.35 

If 

47.8 
48.6 
48.6 

III  30  23.20 
4-     0.24 

0      f        ff 

49     I   10.2 
II. 4 

13  59  26.91 

Lalande  26003. 

h.  m.      s. 

14  5  11.32 

B.  A.C. 4737. 

h.  m.      s. 
14  II  35.66 
35.67 

14  II  35.66 

•          • 

49     I    10.80 
—     0.38. 

Of                 ff 

43  22  14.1 

14.8 

48.33 
0.22 

43  22  14.45 

-    0.78 

5«_ 

77  A 
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B.  A.  C.  4905«. 

1 
1 

B.  A.  C.  5054. 

B.  A.  C.  5216  (Rcf.). 

1877.                    h.  m.      s. 

1 

0     1       $1 

1877. 

h.  m.     s. 

e        » 

n 

1877.                    h.  m.      s. 

0     1        II 

Mar.      1?       P 

70  23  15.7 

May      24      E. 

15  14    0.39 

125    48 

50.5 

Feb.        7      S 

74  II  32.3 

May      23       I*.                   .      . 

16.6 

June        1       £. 
Mean     .     . 

0.31 

125    48 

49.0 

Div.,  Flex.,  etc. 

+     0.33 

Mean 

70  23  16.15 

15  14    0.35 

49-75 

Div..  Flex.,  etc. 

—     0.15 

1 

Div.,  Flex.,  etc. 

.     • 

+ 

0.43 

0.  Arc.  N.  15653. 
1877.                    h.  ra.      s. 

Of                     II 

B.  A.C.  4905^(Ref.) 

• 

B.  A.  C.  5069. 

May      24      E.      15  43  38.76 
June       1       E.                38.59 

34     8  54.3 
S3  5 

1877.                    h.  m.      s. 
Mar.      15       P 

01               f  1 

1877.     . 
May       24       E. 

h.  111.     s. 
15  17  21.95 

0        1 

/; 

70  23  16  9 

128  17 

46.0 

Mean    ...       15  43  38.68 

34     8  53.90 

May       13       P.                   .      . 

16.2 

70  23  16.55 
+     0.35 

June        I       £. 

Mean 

Div.,  Flex.,  etc. 

21. 98 
15  17  21.96 

128  17 

47.7 

Div.,  Flex.,  etc.                  .     . 

0.  Arc.  N.  15662. 

—     0.97  ' 

Mean 

Div.,  Flex.,  etc,                   .     . 

46.85 
0.50 

1877.                   h.  m.      s. 

e        t              It 

B.  A.  C.  4967. 

• 

/*"  BOOTIS. 

June        I       E.     15  44  15.34 
Div.,  Fiex.,  etc.                   .     . 

34   13  48.5 
-     0.97 

1877.                    h.  m.      s. 

0        1           n 

1877. 

h.  m.     s. 

0         1 

II 

Feb.      7          S.      14  58     .      . 

29    18    43.0 

May       14      S, 

15  19  5«.95 

52  13 

14.0 

B.  A,  C.  5248. 

April  25  (6.5)  P.                 34.42 

42.9 

Div.,  Flex.,  etc. 

•          • 

0.05 

^-                      •/        ^w 

May    18          S.                  34.51 

4). 4 

>977. 

B.  A.  C.  5092. 
h.  in.     s. 

0         1 

1877.                   h.  m.      s. 
May      24      E.     15  44  3977 
June       I       E.                 39.88 

Of                   *l 

34   14  47.8 
47.3 

Mean      .      .      .      14  58  34.46 
Div.,  Flex.,  etc. 

29  J8  43.43 
-     0.93 

Mean    .     .     .       15  44  39.82 

34  14  47.5s 

H.  A.  C.  4982. 

< 

June        I       E. 

15  21     8.68 

42  30 

19.2 

Div.,  Flex.,  etc.                   .     . 

—     0.q6 

1 

Div..  Flex.,  etc. 

*             a 

— 

0.79 

7 

1877.                    h.  m.      s. 

Of            n 

1 

i 

May   23  (6.0)  P.      14  58  43.96 

6  59     5.6 

B,  A.  C.  5261. 

1 

Div..  Flex.,  etc.                   .     . 

—     I. II 

1 

B.  A.  C.  5135*. 

1877.                    h.  m.      s. 

rt       r              ti 

T^        A        ^"^               t\          t>      r^ 

1 

1877. 

n,  m.      s. 

0       r 

II 

June     23       S.      15  47  48.83 

120  43  15.4 

B.  A.  C.  4g82,  S.  P. 

1 

Feb.    7          S. 

>5  28  55.67 

79    3 

I.O 

'  Div..  Flex.,  etc.                   .     . 

+     0.42 

1877.                    h.  m.      s, 
Div.,  Flex.,  etc. 

0      /       II 

353    0  57.2     1 
—     1. 12 

May  23  (6)  P. 

June    1  (7.5)  E. 

55.57 
55.54 

O.I 

0.2 

0.  Arc.  S,  15068. 

g% 

Mean    .     .     . 

15  28  55.59 

79    3 

0.43 

T^             A             ^^ 

Div.,  Flex.,  etc. 

•          • 

0.22 

1877.                    h.  m.      s. 
1  June     23      S.       15  51   12.39 

0            9                      9$ 

IIS     7  36.5 

B.  A.  C.  5017. 

1 

Div.,  Flex.,  etc.                   .     . 

+     0.35 

1877.                    h.  m.      s. 

•      »       »# 

B.  A.  C.  5I35«. 

Feb.        7      S.      15     7  58.96 

131     I  58.2 

1877. 

n.  m.      s. 

0     f 

II 

B.  A.  C.  5311. 

1 

May        I       F.                 58.83 
24      £.                 58.84 

• 

Mean      ...     15     7  58.88 
Div.,  Flex.,  etc. 

57.6     , 
58.1 

131     I  57.97  ; 
+     0-55  , 

§  §  ' 

Feb.     7          S. 
May  23  (5.2)  P. 
June    I  (5.0)  £. 

Mean    .     . 

15  28  55.76 
55.60 
55.63 

15  28  55.66 

79    2 
79    2 

57.9 
56.7 

57.3 

1877.                    h.  m.      s. 
May      24      E.      15  55  13.55 
Div.,  Flex.,  etc.                   ,     . 

B.  .A.  C.  5352. 

0           *                   99 

128   15   27.0 
-1-      0.50 

57.30 

1 

Div.,  Flex.,  etc. 

.     * 

0.22 

B.  A.  C,  5035. 

1 

XV,  16. 

1877.                   h.  m.      s. 
May      15       P.      15  56  19.16 

or               n 

6  41     4.0 

1877.                    h.  m.      s. 

CI                II 

1  Div..  Flex.,  etc.                   .     . 

-      1.09 

Feb.     7          S.      15  10  52.88 

130  20  (5.3) 

1877. 

h.  m.      s. 

e        f 

II 

1 

May    18          S.                  52.86 

9.3 

May      15  (7)  P. 

15  29  43.39 

116       5 

1.4 

B.  A.  C.  5352,  S.P. 

23  (5.8)  P.                              52.85 

I0.4 

Div.,  Flex.,  etc. 

.     . 

-f- 

0.37 

1877.                    h.  m.      s. 

0     «         •» 

Mean      .      .      .     15  10  52.86 

130  20    9.85 

1 

Jan.       24       E.      15  56  19.77 

353  18  56.2 

Div.,  Flex.,  etc.                   .     , 

+     0.54 

B.  A.  C.  5164. 

Dec.        3(8)  P.                  19.31 

57.7 

1877. 
June     23      S. 

h.  m.       s. 
15  31  33.39 

0       f 

II 

14      E.                 19.40 

r 

57.1 

B.  A.  C.  5046. 

39  53 

35.9 

Mean    ...       15  56  19.49 

353   «8  57.00 

1877.                    h.  m.      s. 

01       II 

Div.,  Flex.,  etc. 

.     . 

0.83 

Div.,  Flex.,  etc. 

—       I.IO 

Feb.     7          S.      15  13  18.32 

130  12    0.9 

May    18          S.                  18.24 

5.7 

B.  A.  C.  5199. 

li^  SCORHII. 

23  (3.5)  P.                 18.29 

X.2 

Mean      .     .     .     15  13  18.28 
Div.,  Flex.,  etc.                   .     . 

Lacaille  6328. 

1877. 
Mar.      15  (6)  P. 

May      15       P. 

24      E. 

Mean   .     . 

h.  m.      s. 
15  38  53.08 
53.20 

53.18 

0     * 
124  17 

124   17 

1 

43.9 
44.7 

46.0 

1       1877.                  •  h.  m.      s. 
1  Feb.         7       S.       15  58  17.60 
Mar.      15       P.                 17.60 

0        $                f  f 

130    12      2.60 
+      0.53 

109  27  48.7 
49.8 

Mean    .      .      .        15  58  17  60 
Div.,  Flex.,  etc.                   .     . 

109  27  49.25 

15  38  53.15 

44.87 

-h     0. 13  ' 

Div.,  Flex.,  etc. 

.     . 

+ 

0.3Q 

1877.                    h.  ni.      s. 

01          II 

./Tr 

B.  A.  C.5348. 

Feb.     7          S.      15  13  30.94 

130  18  10  5 

1877.                •    h.  ra.      s. 

Of                     f« 

May    18          S.                 30.75 

".4 

B.  A.  C.  5216. 

June      II       S 

31      6  23.6 

23  (7)  P.                30.85 

9.3 

19      S 

22.3 

1877. 
Feb.        7      S. 

h.  m.      s. 

.... 

0     1 
74  II 

II 
31.4 

Mean 

«^ 

Mean      .     .     .     15  13  30.85 

130  18  10.73 

31     6  22  45 
—     0.92 

Div.,  Flex.,  etc.                   .     . 

+     0.54 

Div.,  Flex.,  etc. 

.     . 

" 

0.20 

Div.,  Flex.,  etc.                   .     . 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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B.  A.  C.  5348  (Ref.). 

Q  Herculis. 

1 

B.  A.  C.  5632. 

1877.                    ^'  ni,      s.  • 

e       f 

* 

•1 

1877.                    h,  m.      s. 

e       1 

"         : 

1877.                    h.  ra.      s. 

Of                 II 

June     II       S.         .     ,     .     . 

31     6 

19.9 

April     25       P.      16  24  55.91 

68  14 

29.1 

June       19      S.     16  42  11.72 

124     4     5.1 

19      S.        .     p     .     . 

19.8 

May      15       P.                 55.86 
Dec.      17       E.                   .     . 

29.2      1 
28.:       ' 

Div.,  Flex.,  etc. 

■¥     0.38 

M^Affi 

31     6 

19.85 
1.47 

Div.,  Flex.,  etc.                  .     . 

!  Mean   ...       16  24  55.88 

68  14 

2d.  80   1 

B.  A.  C.  5643. 

Div.,  Flex.,  etc,                   .     . 

— > 

0.12 

B.  A.  C.  5355'. 

1 
1 

1877.                    h.  m.      s. 
Feb.         7      S 

0     1         II 
32  59  52.7 

1877.                   h.  m.      s. 

0     < 

f  • 

/)  Herculis  (Ref.). 

Div.,  Flex.,  etc.                  .     . 

—     0.96 

May      28      E.      16     i  42.11 

122    19 

14.0 

1      1877,                   li.  ra.      s. 

0     1 

II 

June       I       E.                42.00 

.     . 

Dec,        17      E 

1  Div,,  Flex.,  etc.                   .     . 

68  14 

28.8 
0.39 

B.  A.  C.  5643  (Ref.). 

Mean .     .     .     ,   16    i  42.06 
Div.,  Flex.,  etc,                   .     . 

122    19 

14.0 
0.39 

1                               B.  A.  C.  5522. 

^  ^ 

1877.                    h.  m.      s. 

Feb.         7      S 

Div.,  Flex.,  etc. 

or              n 

32  59  51. » 
-♦-     1.42 

B,  A.  C.  5355^ 

•^ 

1877.                    h.  m.      s. 

0      f 
122    19 

12. 1 

1877.                    h.  ra.      s. 
June     23      S.      16  25  11.27 
Div.,  Flex.,  etc.                    .     . 

a       1 

121    17 

17.7 
0.41 

U.  IV.  50. 

June       I      E.                42.70 

•           « 

1877,                    h.  m.      s. 

0       «             «r 

Mean    .     *     .       16    1  42.68 

122    19 

12. 1 

B.  A.  C.  5583. 

July        14       P.     16  43  3«.35 

42     15     14.2 

Div.,  FIf  f  „  etc.                   .     . 

-f 

0.39 

-  A        ^                                                              \^ 

0            f 

1 
f  f 

30       P.                31. 3* 

12.8 

1877.                   h.  m.      s. 

B.  A.  C.  5395. 

June       1       E.      16  35  13.77 
22      F.                13.87 

130   52 

59.7 
55.3 

Mean     .     .     .     16  43  31.33 
Div.,  Flex.,  etc.                  .     . 

42  15  13.50 
-   0.79 

1877,                    h.  m.      s. 

0      f 

It 

28(7)  P.                13.83 

57.1      i 

Junt       I       E.     16    6  26.74 

III     5 

3.8 

1 

T>          A           ^%              M 

Div,,  Flex.,  etc. 

4- 

0.21 

Mean    ...       16  35  13.82 

130   52 

57.17 

B.  A,  C.  5671. 

T^          A           ^^                               1 

Div.,  Flex.,  etc. 

-+- 

0.55 

1877.                    h.  ra.      s. 

Of                  ff 

B.  A.  C.  5435'. 

' 

May    15  (6.5)  P.     16  46  45. 2S 

120  22   59.6 

1877.                   h.  m.      s. 
May     15  (8)  P.      16  II  44.93 
June    i(7.5)E.                 44.87 
14(8.0)  F.                 45.18 

0     1 
120  36 

120  36 

5.7 
6.2 

6.8 

6.23 
0.42 

B.  A.  C.  5584, 

1877.                    h.  m.      s. 
June        I       E.      16  35  2a. 07 
22       F.                 21.98 
28  (7)  P.                 21.94 

0      / 
130   52 

130  52 

II 

40.8 
39.0 

37.1    ; 

June  22          F.                45.35 
28  (6.8)  P.                45.33 

57.0 
59.6 

Mean     .     .     .     16  46  45.32 
Div..  Flex.,  etc.                  .      .    . 

B.  A.  C.  5686. 

120   22    58.73 
-t-      0.41 

Mean   .     .     .       16  11  44.99 
Div.,  Flex.,  etc.                   .     . 

Mean    ...       16  35  12.00 

38.97 

B.  A.  C.  5435'. 

Div.,  Flex.,  etc.                    .     . 

-f- 

0.55 

1 

1877.                    h.  m,      s. 

0      (          II 

1877.                    h.  m.      s. 
May  15   (6)   P.      16  11  4^.08 
June    i(5.o)E.                 45-98 
i4(ft.5)F.                 46.29 

e       • 

120  3'» 

n 

23.3 
24.0 

23.6 

XVI,  17, 

1877.                    h.  m.      s. 
May       I5('^)P.      16  37  18.S6 
June      19       S.                  18.68 

0      t 
118    16 

1 

1 

u 

42.8 
41.5 

July      6(3.2)  P.     16  47  46.»ii 
12          F.                46.54 

74  23  16.7 
16.0 

71  2)   16.35 
—     0.19 

• 

Mean     .     .     .     16  47  46. 5S 

1  Div.,  Flex.,  etc. 

1 

Mean   ...       16  ii  46.12 

120    36    23.63 

■^                              ^ 

•               «^ 

1 

1 

Div.,  Flex.,  etc.                   .     . 

+ 

0.42 

Mean   ...       16  37  18.77 
Div.,  Flex.,  etc.                   .     . 

118    16 

42.15 
0.40  , 

B.  A.  C.  5694. 

B.  A.  C.  5437'. 

1 

1877.                    h.  m.      s. 

Of                  1* 

1877.                    h.  m.      s. 

ft       1 

!• 

XVI,  18. 

June      19      S.     16  49    0.59 

122      8    19.2 

'  July        12       F.                 o.t2 

17.8 

May      28      E 

Div.,  Flex.,  etc.                   .     . 

94  23 

29.1 
0.26 

1877.                    h.  m.      s. 
July      6  (7.5)  P.     16  37  33.50 

e       1 

123  37 

*l 

5.1 

1  Mean     .     .     .     16  49    0.60 

• 

122      8    lb.  50 

B.  A.  C.  5437»  (Ref.) 

■ 

Div.,  Flex.,  etc. 

-h 

0.38 

Div.,  Flex.,  etc. 

+      0.40 

1877.                   h.  m.      s. 

0     1 . 

»• 

Weissb  958. 

May      28       E 

94  23 

27.3 

B.  A.  C.  5604. 

. 

'  "^ 

Div.,  Flex.,  etc,                   .     . 

+ 

0.53 

• 

1877.                    h.  m.      s. 

0    / 

II       ' 

• 

1877,                    h.  ra.      s. 
May       24      E.     16  51  49.52 

Of                   ff 

91     9     5.0 

B.  A.  C.  5451. 

Dec.       17       E.     16  37  38.91 

58  10 

24.2 

Div..  Flex.,  etc. 

+     0.27 

Div.,  Flex.,  etc.                   .     . 

+ 

0.09 

1877.                    h.  m.      s. 

0     t 

II 

0.  Arc.  S.  i6iS3«. 

April  25         P.     16  14  57.07 

127     7 

51.  I 

XVI.  19. 

1 

May  18(8.5)  S.                 57.03 

51.4 

1877.                    h.  ra.      s. 

Of                     ff 

June  22          F.                57.07 

127     7 

48.4 
50.30 

1877.                    h.  m.      s. 

May    15  (7.5)  P.     »6  39  42.45 
Div.,  Flex.,  etc. 

109  52  23.5    ; 

June  28  (9.8)  P.     16  52  27.76 
Div..  Flex.,  etc. 

114  0  51.4 

+    0.32 

Mean    ...       16  14  57.06 

Div.,  Flex.,  etc.                   .     . 

-h 

O.4S 

^^^r      ^      »      ^  »          ^B          ^    ^^  ^^  ^  J          ^^    ^    ^^    W                                                                                                                         V                                 V 

1 

0,  Arc.  S.  16183*. 

B.  A.  C.  5466. 

0.  Arc.  S.  15973. 

! 

•^ 

0^                                            % 

A             f 

„ 

1877.                    h.  m.      s. 

Of                  ff 

1877.                    h.  m.      s. 

0     1 

II 

1877.                   h.  m.      s. 

W                 w 

"        1 

June   28  (10)  P.     16  52  28.25 

114   0  45.7 

June      19      S 

I>iv.,  Flex,,  etc. 

70  33 

26.0 

April      25       P.     16  41  21.55 

115  17 

'^•^ 

Div..  Flex.,  etc.                  .     . 

•h    0.32 

0.16 

Div.,  Flex.,  etc. 

-f 

0.36  1 

B.  A.  C.  5466  (Rrf). 

0.  Arc.  S.  1 5981. 

B.  A.  C.  5731. 

1877.                    h.  m.      s. 

0     . 

II 

1877.                    h.  m.      s. 

e       1 

M                '1 
l| 

1877.                    h.  m.      s. 

or              *• 

June      19      S 

Div.,  Flex,,  etc.                   .     . 

70  33 

24.4 
0.34 

April     25       P.     i6  41  47.33 
Div.,  Flex.,  etc.                  .     . 

115   20 

+ 

22.5  ; 
0.36 

Dec.       17      E.     16  55  34.94 
Div.,  Flex.,  etc.                   .     . 

58  53  28.6 
-f     0.07 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  1877.0.  GIVEN  BY 


1877. 
May       17       F. 

Div„  Flex.,  etc. 


Anonymous. 

h.  m,      s. 
16  56  57.92 


B.  A.  C.  5-»8f. 


1877. 
Feb.         7 

June      14      F. 

22      F. 


29      F. 

Mean 

Div.,  Flex.,  etc. 


h.  m.      s. 
S.     17     3  19.43 

19.59 
19.46 


19.50 
17    3  19.50 


B.  A.  C.  5793. 

1877.  h.  m.      s. 

July      6  (6.8)  P.     17    4  58.91 
30 (6.5)  P.  58.94 

Mean     ...     17    4  58.92 
Div.,  Flex.,  etc. 


a«  Herculis. 

1877.  h.  m.      s. 

iune      29      F.     17    9    2.68 
>iv.,  Flex.,  etc.  .     . 


B.  A.  C.  5825. 

1877.  h.  m.      s. 

June  28 (6.5)  P.     17  10  35.06 
Div.,  Flex.,  etc.  .     . 


Anonymous. 

1877.  h.  m.      s. 

June  28  (ro)  P.  17  16  21.50 
July  12           F.  21.52 

30  (10.2)  P.  21.39 


o   t 


tt 


94  37  2.7 
+  0.25 


O    I 


n 


105  34  14.3 
14.7 
14.3 
15.7 


105  34  14.75 
-f  0.12 


o    t 


It 


122  17  14. I 
11.4 


122  17  12.75 
-+-   0.39 


o   > 


tl 


75  28  8.3 
—  0.17 


O    I 


ft 


124  50  57.9 

-f  0.40 


O    I 


tl 


87  20  19. 2 
21.0 
18.2 


Mean     .     . 
Div.,  Flex.,  etc. 

17  16  21.47 
Anonymous. 

87 

20  19.47 
+     0.14 

1877. 
June  28  (10.5)  P. 

July  12           F. 

30(10.5)  P. 

h.  m.      s. 
17  16  27.25 

27.28 

27.35 

0 
87 

87 

1        II 

22  45.9 
46.6 

46.6 

Mean           .     . 
Div.,  Flex.,  etc. 

17  16  27.29 

22  46.37 
+    0.14 

Lalandb  31762. 

1877.  h.  nrj.      s. 

June      29      F.     17  19  55.41 
Div.,  Flex.,  etc. 


B.  A.  C.  5895. 

1877.  h.  m.      s. 

June      29      F.     17  20  11.63 
Div.,  Flex.,  etc,  .     . 


DURCH.  16°,  321!^ 

1877.  h.  m.      s. 

June  28(10)  P.     17  26  31.84 
July   30  ('o)  P.  31.83 

Mean     .     .  17  26  31 .84 

Div.,  Flex.,  etc. 


O  I 


II 


52  57  54.2 
+     0.07 


52  56  14.7 
-+-     0.06 


O  I 


II 


73  35  49.1 
50.0 


73  35  49.55 
—     0.20 


DURCH.  16",  321 1«. 

1877.  h.  m.      s. 

June  28  (9.2)  P.     17  26  32.68 
July    30 (9-5)  P-  32.68 


O  I 


II 


73  35  36.2 
37.2 


Mean     .     .     .     17  26  32.68 
Div.,  Flex.,  etc. 


73  35  36.70 
—     0.20 


1877. 
June  28  (5.8)  P. 

29  F. 
July      7          E. 

30  (6.2)  P. 

Mean 

Div.,  Flex.,  etc. 


Weisse(2)  817. 

h.  m.      s. 
17  28    9.32 

9.23 
9.31 
9.27 


O  I 


X877. 

May    31  (9-5)  P. 
July      6  (8.5)  P. 

Mean 

Div.,  Flex.,  etc. 


17  28    9.28 


XVII,  10. 

h.  m.      s. 
17  29  55.46 
55-47 

17  29  55.46 


73  35  37.9 
38.1 

38.5 
38.9 

73  35  38.35 
—     0.20 


V>*  Draconis. 

1877.  h.  m,      s. 

June      25  (7)  P.     17  44    9.52 
29      F,  9.87 

Mean     .     .     .     17  44    9.70 
Div.,  Flex.,  etc.  .     . 


V/*  Draconis,  S.  P. 

1877.  h.  m.     s. 

Jan.      28      E.      17  44    9.36 
"Dec.        3      P.  9.49 


or  tl 

17    46     59.7 
59.5 


17    46     59.60 

—         1.19 


Mean      .     .     .     17  44    9.42 
Div.,  Flex.,  etc.  .     . 


O  I 


II 


120  49  52.1 
52.7 


1877, 
May      28       E. 

July      30  (6)  P. 

Mean 

Div.,  Flex.,  etc. 


B,  A.  C.  6072. 

h.  m.      s. 
17  50  51.07 
50.96 


17  50  51.02 


•  • 


120  49  52.40 
+     0.42 


DURCH.  22*,  3173. 


1877. 
July      6  (9.5)  P. 

Div.,  Flex.,  etc. 


h.  m.      s. 
17  33     1.66 


Anonymous. 


O  I 


II 


1877. 

July        7       E. 
Div.,  Flex.,  etc. 


67  54  55.5 


—     o.ii 


1877.  h.  m.      s. 

June      23      S.     17  37  25.48 
Div.,  Flex.,  etc. 


O.  Arg.  S.  17137. 

1877.  h.  m.      s. 

June      22  F.  17  37    3.77 

July         7  E.                 3.69 

30  P.                  3.70 


1877. 
July        7       E. 
Div.,  Flex.,  etc. 


o        § 


118  16  10.4 
-¥-     0.40 


1877. 
July        7      E. 
Div.,  Flex.,  etc. 


O  I 


117  10  17.0 
18. 1 


B  • 


Mean     .     ,     .     17  37     3. 72 
Div.,  Flex.,  etc. 


Anonymous. 

1877.  h.  m.      s. 

July  30 (10.5)  P.     17  37    9.84 


H7  "o  17.55 
+     0.38 


1877. 
July     6  (7.2)  P. 

Div.,  Flex.,  etc. 


e       t 


II 


O.  Arc.  S.  17 166. 


1877. 
Aug.     18      F. 
Div.,  Flex.,  etc. 


B.  A.  C.  6103. 

h.  m.      s. 
17  56  33.28 


B.  A.  C.  6117. 

h.  m.      s. 
17  58    4.96 


B.  A.  C.  6145. 

h.  m.      s. 
18    2    9.71 


B.  A.  C.  6166. 

h.  m,      s. 
18    5  36.73 


B.  A.  C.  6275. 

h.  m.      s. 
18  21  57.13 


B.  A.  C.  6285. 


1877. 


O  I 


h.  m.      s. 

June      22      F.     1738  8.37  117    943.1 

July         7       E.  8.41  46.5 

30       P.  8.23  .      . 


Mean 

Div.,  Flex.,  etc. 


1877. 
July      6  (7.8)  P. 
Div.,  Flex.,  etc. 


17  38    8.35         117    9  44.80 
.     .  -h     0.38 


XVII,  16. 

h.  m.      s. 
17  40  11.05 


O  I 


It 


no  47  20.0 
-H    0.20 


XVII,  19, 


1877.  h.  m,       s. 

July      6(8.5)P,     17  43  22.79 
Div..  Flex.,  etc. 


e       I 


II 


126    25    49.6 
+       0.46 


1877.  h.  m.      s. 

July        7      E.  18  23    0.91 
Aug.      18      F.  0.78 

Mean      .     .     .  18  23    0.84 
Div..  Flex.,  etc.  .     . 

Anonymous. 

1877.  h.  ra.     s. 

July        7      E.  18  24.19.88 
Aug.     18      F.  19.82 


C  f  ft 

342  13    4.0 
0.5 


342  13    2.25 

—       1.22 


Of  I* 

118  44  36.0 
36.9 


118  44  36.45 
-+-     0.41 


f        tl 


125  54     9.1 
+     0.44 


t      »        11 

126     I  37.1 
+     0.44 


120  44  44.4 
-h     0.42 


Or  rf 

121   59  45.7 
-+-     0.40 


I 


O  »  II 

123     7  31.2 
+     0.39 


or  It 


123     4     7.7      I 
5.6 


123     4     6.65 
+     0.38 


O  /  ft 

123    I  23.4 

24.7 


Mean      .     .     .     18  24  19.85 
Div.,  Flex.,  etc.  .     . 


B.  A.  C.  6298'  (N.). 

1877.  b.  m.      s. 

July      30  (7)  P.      18  24  54.13 
Div.,  Flex.,  etc.  ,     , 


123     I  24. u5 
H-     0.38 


#        If 


12S  48  23.9 
+     0.51 


INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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B.  A.  C.  6298*  (S.). 

1877,  h.  m.      s. 

July  30  (6.5)  P.     18  24  54.17 
Div,,  Flex.,  etc. 


ii 


»i 


128  48  44.7 
-»-     0.51 


1877. 
Aug.     18       F. 
Div.,  Flex.,  etc. 


B.  A.  C.  6305. 

h.  m.      s. 
18  25  53.80 


B.  A,  C.  6308. 


n 


»23     7  35.1 
+     0.38 


1877.  h.  m.      s. 

Aug.      18      F.     18  26     1. 41 
Div.,  Flex.,  etc. 


B.  A.  C.  6317. 

1877.  h.  m.      s. 

July         7       E.      18  27  23.08 
Div.,  Flex.,  etc. 


B.  A.  C.  6690. 

1877.  h.  m.      s. 

Jan.       28      F.  19  25  43. ^>5 
Feb.      15       P. 

20      E.  45.57 
July        7      E. 

26 (3)  P.  45.64 

Dec.      18      E.  45.67 


It 


62  17  50.4 
51.2 
52.3 
52.1 

5t.3 
52.0 


B.  A.  C.  6763«. 

1877.  h.  m.      s. 

July     6 (6.5)  P.     19  38  35.61 
30  P.  35.50 


o  t 


n 


Mean     .     .     .     19  38  35.56 
Div.,  Flex.,  etc. 


39  46     2.7 
2.1 

39  46    2.40 
—    0.83 


Mean 

Div.,  Flex.,  etc. 


19  25  45.63 


62  17  51.55 
-+-    0.09 


I 


Of  II 

123     3  17.8 
+     0.38 


•  • 


Of  90 

122   59     4.9 
+      0.38 


O.  Arc.  S.  18436. 

1877.  h.  m.      s. 

May       15       P.     18  29  14.83 
Div.,  Flex.,  etc. 


.     • 


1877. 
May   31  P. 

June  25  (9.5)  P. 

Mean 

Div.,  Flex.,  etc. 


Anonymous. 

h.  m.     s. 
18  29  33.78 

33.95 


18  29  33.06 


B.  A.  C.  6344. 

1877.  h.  m.      s. 

July        7      E.     18  31  26.81 
Aug.      18      F.  26.83 


Mean      .     .     .     18  31  26.82 
Div.,  Flex.,  etc. 


•     . 


1877. 
Jan.       26      F. 
Div.,  Flex.,  etc. 


B.  A.  C.  6487. 

h.  m.      s. 
18  54    2.40 


B.  A.  C.  6491. 


1877.  h.  m.      s. 

Jan.       30      E.     18  54  20.63 
Div.,  Flex.,  etc. 


.     • 


1877. 

July  30  (5.8)  P. 

Div.,  Flex.,  etc. 


B.  A.  C.  6520. 

h.  m.      s. 
18  57  57.65 


DURCH.  21",  3702. 

1877.  h.  m.      s. 

July        7       F.      19    8  52.32 
Div.,  Flex.,  etc.  .     , 


B.  A.  C.  6681. 

1877.  h.  m.     s. 

July     6(6.8)  P.     19  23  33.26 
Div.,  Flex.,  etc.  .     . 


II 


117  49  41.4 
4-     0.40 


B.  A.  C.  6690  (Ref.). 
h.  m.     s. 


e         /  II 

117    23    23.1 
22.3 

117    23    22.70 
+       0.39 


1877. 

Feb.       15       P. 
July         7       E. 

Mean 

Div.,  Flex.,  etc. 


B.  A.  C.  6691. 

1877.  h.  m.      s. 

July      26  (7)  P.     192647.75 
Div.,  Flex,,  etc. 

Anonymous. 


O  /  II 

62  17  51.8 
52.6 


62  17  52.20 
4-     0.28 


II 


62  17  32.3 
+     0.09 


01        II 


01        II 

123     5  58.5 
58.3 


1877.  h.  m.      s. 

Tune     29      F.      19  27  55.91        116  39  57.4 
Div.,  Flex.,  etc.  .     .  -1-0.38 


Mural  Zones  176,  77. 


Of  II 


1877.  h.  m.     s. 

June     29      F.      19  28  20.09        i>6  34    6.4 
Div.,  Flex.,  etc.  .     .  +0.38 


1877. 
July  30(10.2)  P. 
Div.,  Flex.,  etc. 


Anonymous. 

h.  m.     s. 
19  30    1.85 


II 


123     5  58.40 
-h     0.38 


]i6  31  12. I 

+     0.38 


Of  If 

75     5  49.8 
—     0.18 


0 

1 

II 

57 

28 

41. 

.7 

+ 

0 

.12 

1877. 

July   30 (9.8)  P. 
Div.,  Flex.,  etc. 


Anonymous. 

h.  m.     s. 
19  30  52.72 


f» 


116  38  23.3 
-h     0.38 


Of  II 

43  '4  20.3 
-     0.78 


B,  A.  C.  6734. 

1877.  h,  m.     s. 

Feb.        7  P.  19  33    8.55 

Dec.      14  E.  8.63 

18  E.  8.58 


ff 


40    3  48.3 

46.7 
46.0 


Mean     ,     .     .     19  33    8.59 
Div.,  Flex.,  etc.  .     . 


40    3  47.00 
-    0.83 


O  I 


ll 


B.  A.  C.  6734  (Ref.). 


68  49     9.4 
-     0.13 


O  I 


II 


1877. 

Feb.        7      P. 
Div.,  Flex.,  etc. 


h.  m.      s. 


II 


40    3  47.2 
+     1. 12 


B.  A.  C.  6763*. 


32  13  13.6 
-    0.94 


1877.  h.  m.      s. 

July     6(6.2)  P.     19  38  32.79 
30  P.  32.77 


39  45  35.x 
35.3 


Mean     .     .    ".     19  38  32.78 
Div.,  Flrx.,  etc.  .     . 


39  45  35.20 
—     0.83 


B.  A.  C.  6905, 

1877.  h.  ro.      s. 

Aug.     28      E.       .     .     ;     . 
Div.,  Flex.,  etc. 


O  I 


11 


25  3«  25.0 
—     0.96 


1877. 
Aug.     28      E. 
Div.,  Flex.,  etc. 


B.  A.  C.  6905  (Ref.). 
h,  m.      s. 


B.  A.  C.  6930. 
h.  m.      s. 


1877. 
Sept.     26  (6)  P.     20     3  1 1 .  70 

Div.,  Flex.,  etc.  .     . 


1877. 
July  30(11.5)  P. 

Div,,  Flex.,  etc. 


Anonymous. 

h.  m.      s. 
20    4  49.17 


B.  A.  C.  6934. 


1877.  h.  m.      s. 

Feb.        9      F.      20    4  57.53 
Div.,  Flex,^  etc.  .     . 


O.  Arc.  S..  20345, 


1877- 
Aug.     28 

Sept.  21 
22 
26 

Oct.        5 


E. 
F. 
F. 
P. 
S. 


h.  m.      s. 

20  8  28. oS 
28.23 
28.23 
28.16 
28.23 


Mean    .     .      .       20    8  28.19 
Div.,  Flex.,  etc,  .     , 


1877. 

Aug.     28  E. 

Sept.      21  F. 

22  F. 

Oct.        5  S. 


O.  Arg.  S.  20392. 
h.  m. 


20  12 


s. 
8.80 

8.93 
8.85 


Mean    ...       20  12    8.86 
Div.,  Flex.,  etc.  .     . 

O.  Arc.  S.  20407. 

1877.  h.  m.     s. 

Oct.        I       F.      20  12  57.92 
"      }*.  57.73 


Mean     .     .     .     20  12  57.82 
Div.,  Flex.,  etc.  .     . 


1877. 
Aug.     28 

I  Sept.     21 

22 

I  Oct.        5 


Laij^nde  39140. 

h.  m.  s« 

E.  20  16  33.39 

F.  33.52 
F.  33.50 
S.       32.47 


Mean    . 

Div.,  Flex.,  etc. 


20  16  33.22 


25  31  22.9 
+     1.53 


26  27  49.8 
-    0.95 


II 


117  25  33.1 
+    0.39 


II 


91  II     3.9 
+     0.17 


105  9  15.5 
15.2 
16. 1 

15. 1 
15.5 


105    9  15.48 
-f-     0.13 


ff 


104  40  24.2 
24.6 

24.5 
23.4 


104  40  24.18 
+     0.14 


ff 


105  24     1.2 
2.1 

105  24     1.65 
+    0.12 


n 


104   38    58.2 
57.6 

57.1 
57.5 

104  38  57.60 
+     0.14 
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y  CyGNI. 

1 

Anonymous. 

B.  A.  C.  7220. 

1877.                      h,  TO.       s. 

0    1 

// 

1877. 

h.  m.      s. 

e        1 

•* 

1877. 

h.  m.      s. 

0          1 

n 

Feb.        7      P.     20  17  48.89 

50    8 

10.1 

July     6  (10)  P. 

20  26  52.  87 

115    27 

31.6 

■  July      26      P. 

20  42  47a 10 

28     38 

19.2 

9      F.                48.94 

9-4     ! 

Div,,  Flex.,  etc. 

•           • 

4- 

0.36 

30      P. 

47.25 

4^ 

19.5 

15       P.                48.84 

12.9 

1 

Oct.       13      S. 

•          • 

IQ.2 

28      E.                4S.99 

9.2     1 

y 



I 

Mean    .     . 

20  42  47.18 

28     38 

19.30 

Mean   ...       20  17  48.92 

50    8 

10.40  \ 

. 

Lalande  39579. 

Div.,  Flex.,  etc. 

.     . 

— 

0.93 

Div.,  Flex.,  etc. 

0.29 

1 

i 

1877. 
Oct.        I       F. 

h.  m.     s. 
20  27  21.08 

0      1 
104    8 

1 

! 
31.3 

Lalande  39210. 

1877.                   h.  m.      s. 
Sept.     26      P.     20  18  24.67 

e        1 
105    12 

59.1 

12      F. 

« 

Mean     . 
Div.,  Flex.,  etc. 

20.98 
20  27  21.03 

104     8 

+ 

32.3    ' 

B.  A.  Ca  7220  (Ref.). 

1877,                    h.  m.      s. 
July      26      P 

0            * 
28     38 

17.8    " 

31.80  , 
0.15  . 

Oct.        I      F.                24.77 

58.6 

1 

1 

30      P. 

a            .            .            • 

17.7 

5     s. 

56.2 

1 

1 

1 
1 

Oct,       J  3      S. 

a            a            a            a 

k 

17.8 

12      F.                24.71 

58.0      , 

1 

Weisse  664. 

Mean 

28     38 

17.77 

rx  •            r^i 

Mean    .     .     .       20  18  24.72 

105    12 

57.98 

1 

1 

Div.,  Flex.,  etc. 

a            • 

+ 

1-54 

Div.,  Flex.,  etc.                  .     . 

+ 

0.13 

1 

1877. 
Oct.        I       F. 

h.  m.      s. 
20  27  53.48 

0      1 
104  51 

II 
42.3    1 

1 

V^            A            ^^ 

1 

5      S. 

•           • 

43.5 

B.A.C.  7326. 

B.  A.  C.  7029, 

! 

6      F. 

53.57 

44.5    ' 

9  m^             ' 

1877. 
Sept.     26       P. 

h.  m.     s. 
20  59  15.82 

0            1 

ti 

1877.                    h.  m.     s. 

0       , 

"        i 

Mean   .     .     . 

20  27  53.52 

104  51 

43-43 

48      51 

1 
28.0     1 

July         6       P 

Div.,  Flex.,  etc.                   .     . 

58    12 

22.6      1 

1 

Div.,  Flex.,  etc. 

.     . 

+ 

0.13 

Div.,  Flex.,  etc. 

a           • 

0.40 

+ 

0.09    ' 

1 

1 

B.A.C.  7029  (Ref.). 

1 

Lalande  39671'. 

6i'»  Cygni. 

• 

1877.                   h.  m.      s. 

July        6       P 

Div.,  Flex.,  etc.                   .     . 

0       f 
58    12 

21.9 
0.25    1 

1877. 
Aug.  28  (8.5)  E. 
Sept.  21          F, 
22          F. 

h.  m.      5. 
20  29  24.41 

24.49 
24.52 

0      1 
105  44 

,1 

1.5 

2.8 

0.4 

:  1877. 

May        3      P. 

July        6      P. 

1                12       F. 

1               A                                                                                               ^^ 

h.  m.      s. 
21     1  24.72 

24.78 
24.78 

0            f 

51  51 

ft 

25.1 
24.2 
24.1 

1 

1             26         P. 

24.49 

2.4     , 

'  Aug.     10      S. 

24.75 

• 

*       •       \ 

V 

Oct.     5         S. 
1  Mean    .     .     . 

■       •  ^ 

0.4 

Sept.     21       F. 

•          • 

23.5 

Lalande  39247. 

1877.                  h.  m.      s. 
Aug.     28      E.     20  19  10.06 

0      / 

1 
II        ' 

■           ft 

20  29  24.48 

105  44 

'  Oct.        2      P. 

'  Mean  . 
Div.,  Flex,,  etc. 

•          • 

22.6 

1.50 

1 

105  22 

45.4 

Div.,  Flex.,  etc. 

•           ■ 

+ 

0.11 

21     I  24.76 

51  51 

23.90 
O.IO 

Sept.     21      F.                10.16 

46.3 

1 

^^  •   V  ^^ 

Oct.        I       F.                  .     . 
Mean   .     .     .       20  19  10. 11 

105   22 

45.4 

1 

1 
1 

Lalande  39671*. 

1 

1 
1 

Mural  Zones  187, 66 

. 

45.70 

Div.,  Flex.,  etc.                  .     . 

0.  Arg.  S.  20541. 

+ 

0.12 

i 

1877. 
Aug.  28  (9.2)  E. 
Sept.  21          F. 
22          F. 

h.  m.      s. 

20  29  24.51 
24.62 
24.85 

0      1 
105  43 

II 

58.7 
58.6 

57.0 

1 

1877. 
July    6  (8.8)  P. 

1  Div.,  Flex.,  etc. 

h.  m.      s. 
21     6  58.30 

a            a 

e        $ 

no  35 

01 

38.0 
0.19 

1877.                   h.  m.     s. 

0       » 

n 

26          P. 
Oct.     5          S. 

24.59 

58.9     ! 
57.4 

Oct.        5      S.      20  22     .     . 

105   27 

58.7 

•r  ■          ^ 

r\ 

>.  Arg.  S.  21237. 

12      F.                  8.52 

•r            • 

59-6 

1 
Mean    . 

20  29  24.64 

105  43 

58.1a 

vJ 

1  Div.,  Flex.,  etc. 

•           • 

+ 

0.11 

1877, 

h.  ni.      s. 

0     1 

II 

Mean    ...       20  22    8.52 
Div.,  Flex.,  etc.                  .     . 

105   27 

+ 

59.15 
0.12 

• 

B.A.C.  7149. 

i 

,  July    6  (8.5)  P. 
Div.,  Flex.,  etc. 

21    7  58.01 

•          • 

no  34 

43.5 

0.19 

Lalande  39486. 

1877. 

h.  m.      s. 

Q              1 

II 

■ 

I  Capricorni. 

1877.                  h.  m.     s. 

0       1 

II 

Feb.      28      E. 

20  33  55.51 

74  31 

14.5 

« 

0     * 

If 

Aug.     28      E.     20  25     1.94 

104   11 

22.1 

Div.,  Flex.,  etc. 

•             a 

— 

0.19 

1877. 

n.  ni.     s. 

Sept.     21      F.                  2.01 

20.8 

Dec.       9      P. 

21  15  23.80 

107  21 

26.9 

Oct.        5      S.                   .     . 

20.8     i 

Div.,  Flex.,  etc. 

•          • 

+ 

0.10 

6      F.                  2.13 

23.4 

/  Delphini. 

1 

Mean    ...       20  25    2.03 

104   11 

21.78 

^% 

h.  m.      s, 
20  40  56.29 

0     1 

ft 

1 

B.  A.  C.  7504. 

Div.,  Flex.,  etc.                  •     . 

+ 

0.15 

1877. 
May        3  (5)  P- 

74  J9 

5.1 

1877. 

h.  m.      s. 

0    f 

n 

B.  A.  C.  7077. 

1877.                      h.  m.      s. 
May  31          P.     20  25  32.90 
July    6(6.5)  P.                 32.82 

0      t 
115   21 

115   21 

II 

27.4 
27.2 

27.30 
0.36 

31(5)  P. 
Dec.       9      P. 

Mean    . 

Div.,  Flex.,  etc. 

56.30 
56.23 

20  40  56.27 

.             a 

y«  Delphini, 

74  19 

4.3 
5.0 

Oct.  16          F. 
Nov.  1 1  (7.8)  P. 

Mean    . 

Div.,  Flex.,  etc. 

1 

21  23  52.71 
52.00 

3  28 
3  28 

32.9 

31.6 

4.80 
0.19 

21  23  52.36 

•           • 

• 

B.  A.  C.  7643. 

32.25 
0.94 

Mean    ...      20  25  32.86 
Div.,  Flex.,  etc.                   .     . 

1877. 

h.  m.      s. 

0     f 

II 

_               1 

1 

May        3(4)  P. 

20  40  57.04 

74  19 

5.8 

1877. 

h.  m.      s. 

%    1 

It 

Anonymous. 

31  (4)  P. 

57.08 

5.1 

Sept.  26  (5.5)  P. 

.... 

33  58 

16. 1 

1877.                   h.  m.     s. 

0       1 

n 

Dec.       9      P. 

57.11 

5.5 

Oct.    14         P. 

a            a 

14.9 

~    1 

July     6  (10)  P.     20  25  49.07 
Div.,  Flex.,  etc.                  .     . 

115   24 

22.8 
0.36 

Mean    . 

Div.,  Flex.,  etc. 

20  40  57.08 

•             a 

74  19 

5.47 

0.19 

1 
1 

Mean       .     . 

33  58 

15.50 
0.97 

Div.,  Flex.,  etc. 

1 

a            • 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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B.  A.  C.  7643  (Rcf.), 

DURCH.  22°,  46x4. 

t 

<T  Aquarii. 

1877.                   h.  m.     s. 

0 

1 

It 

1877.                    h.  m.     s. 

or           II 

1877. 

h.  m.      s. 

0 

r            fi 

Sept.      26      P 

33 

58 

14. 1 

Oct.    18  (9.2)  P.    22  13  16.47 

67    6  21.8     , 

Sept.  21          F. 

22  24     8.49 

lOI 

18    23.8 

Oct.       14      P.                 .     . 

13.9 

Div.,  Flex.,  etc. 

-     0.07 

22         F. 
24          F. 
26          P. 

8.33 
8.25 

8.30 

24.0 
22.6 

Mean 

33 

58 

1 
14.00 

• 

1 
1 

23.8 

Div.,  Flex.,  etc.                  .     . 

•r  •# 

1.40  1 

Lalande  43567, 

Oct.      I          F. 
2         P. 

8.37 
8.3s 

24.0 

23  4 

1877.                    h.  m,     s. 

Of               If 

j 

6          F. 

8.15 

23.4 

Weisse(2)  TI36. 

Oct.       31       E.    22  13  53.10 

105   10  17.5     , 

12         F. 

8.35 

23.7 

1 

Nov.        7      F.                53.07 

18.8     > 

13       s. 

8.30 

23.7 

1877.                   h.  m.      s. 

0 

1 

n          1 

14          P. 

8.31 

23.8 

!  Oct.      2  (6.2)  P.    21  47  50.14 

70 

54 

39.8 

Mean     .     .     .     22  13  53.08 

105  10  18.15  1 

15          E. 

8.29 

24.5 

Nov.  20         E.               50.15 

39-7 

Div.,  Flex.,  etc.                  .     . 

+    0.13  i 

1 

16  F. 

17  s. 

8.28 

24.1 

•                                                                   1 

•           • 

23.5 

Mean     .     .     .     21  47  50.14 
Div..  Flex.,  etc.                  .     . 

70 

54 

39.75 
n   16 

Lalande  43596. 

1 

18  (5)   P. 

f.ay 

24.6 

v.  l»#     , 

1 
1 

1877.                    h.  m.      s. 
Oct.       31       E.    22  14  56.89 
Nov.        7      F.                56.84 

Mean     .     .     .     22  14  56.86 

1 

or            II          \ 

Mean     .     .     . 

92   24      8.31 

lOI 

18      23.78 

0.  Arc.  N.  23109. 

1877.                    h.  m.      s. 
Nov.     7         F.     21  52  20.32 

0 
41 

54 

1 

II 

56.0 

105     4  31.8     1 
31.6 

Div.,  Flex.,  etc. 

•            • 

Weisse  {2)  698. 

+           0.14 

105     4  3'. 70 

13(6.5)  F.               20.25 

56.6 

Div.,  Flex.,  etc.                   .     . 

+     0.13 

1877. 

h.  m.     s. 

0 

r            II 

20         E.               20.43 

55 

0.2 

Aug,      28      E. 

22  31  36.74 

47 

2    14.5 

Mean     .     .     .     21  52  20.33 

41 

54 

Transit  Zones  205, 

40.                        1 

Div.,  Flex.,  etc. 

•     . 

—      0.61 

57.60 

Div.,  Flex.,  etc.                  .     . 

0.80 

1877.                    h.  m.      s. 
Aug.      28      E.    22  16  43.90 

Of                    II 

105  33  58.8 

1 

Weisse  (2)  710. 

B,  A.  C.  7679. 

1 

Div.,  Flex.,  etc. 

-k-     0.12 

1877. 

h.  m.      s. 

0 

1         II 

* 

Oct.       24      P. 

22  31  56.12 

46  56  27.4 

1877.                    h.  m.     s. 

0 

/ 

II 

50  Aquarii. 

Div.,  Flex,,  etc. 

.     • 

—      0.63 

Oct.     2  (7  5)  P.    21  57  41.39 

47 

46  43  9 

^%                                                • 

A               a                      J  f 

Div..  Flex.,  etc.                  .     . 

0  51 

1 

1877.                    h.  m.      s. 
Sept.  21          F.    22  17  51.77 
22         F.               51.75 

104       9      6.9 
7.6 

y 

Weisse  (2)  715. 

B.  A.  C.  7727. 

1877.                    h.  m.     s, 
Oct.      2  (6.5)  P.    22    3  49.29 

0      1 
42  40 

§9 

4.1 

24         F.               51.71 

26         P.                51.75 

Oct.      I          F.                51.86 

2          P.                51.75 

6.9 
7.8 
7.0 

6.6 

1877. 

Aug.      28      E. 
Div,,  Flex.,  etc. 

h.  m.      s. 
22  32     5.42 

•          • 

0 
47 

1         1, 

0  35.2 
—      0.62 

Nov.  20         E.               49.33 

5-3     , 

6          F.                51.76 

7.0 

Dec.   10         E.               49.32 

4.8 

12  F.                51.86 

13  s.               5X.76 

6.8 
6.1 

64  Aquarii. 

Mean     ...     22    3  49.31 

42 

40 

4.73 

14          P.                51.77 

7.4 

Div.,  Flex.,  etc.                  .     . 

— 

0.79  1 

15          E.                51.81 

8.7 

1877. 

h.  m.     s. 

0 

1          II 

1 

16          F.                51.77 

6.8 

Sept.     I          F. 

22  32  47.66 

100 

40     1.8 

17        s. 

7.0 

3          F. 

47.74 

X.I 

Groomrridge  3699. 

18  (5.8)  P.                51.72 

8.6 

15          F. 
21          F. 

•          • 

47.74 
47.74 

2.4 
3.0 

1.3 

1877.                   h.  m.     s. 

0 

1 

II 

Mean     .     .     .     22  17  51.77 

104    9     7.23 

!             22         F. 

Oct.      2  (7.2)  P.    22    5  41.02 

42 

41 

26.9    * 

Div.,  Flex.,  etc. 

-H     0.15 

24         F. 

47.69 

0.9 

Nov.  20         E.               41.11 

27.7     1 

26         P. 

47.67 

1.4 

Dec.    10         E.               41.03 

27.8   ; 

Oct.      I          F. 

47.82 

1.6 

Transit  Zones  204, 

17.                         \ 

2         P 

47.75 
47.70 

1.8 

Mean     .     .     .     22     5  41.05 

42 

41 

27.47  , 

mm                         *     • 

1.3 

Div.,  Flex.,  etc.                  .     . 

0.79  ' 

1877.                    h.  n™.      s. 

9                   9                             9  9                        \ 

9          P. 

•          • 

0.5 

Aug.      28      E.    22  19  23.31 

105  34  33.6 

'              12          F. 

47.76 

1.4 

1 

Div..  Flex.,  etc. 

-h     0.12 

13        s. 

47.66 

I. I 

B.  A.  C.  7743. 

r 

14          P. 

47.75 

2.0 

1877.                   h.  m.      s. 

0 

1 

II 

Weisse  (2)  467. 

15          E. 

17        s. 

47.73 

.             a 

I.I 
2.1 

Oct.       22      F.    22     5  57.02 
31       E.                5<>.90 

47 

34 

28.7 
27. 2 

1877.                    h.  m.      s. 
Dec.       10 (6) E.    22  22    3.15 

01              «# 

50  48  59- « 

18  (6.8)  P. 

47.72 

2.6 

-  -..             «        ^ 

Mean     .     .     .     22    5  56.96 

47 

34 

27.95 

Div,,  Flex.,  etc. 

—     0.23 

Mean           .     . 
Div.,  Flex.,  etc. 

22   32   47.72 

•              • 

ICO 

40      I. 61 
-f      0.12 

Div.,  Flex.,  etc.                   .      . 

•■^^ 

0.54  i 

PiAZZi  XXII.  108, 

1 

1                             Weisse  (2)  175. 

1 

1877.                    h.  m.      s. 

0          #               "             1 

Weisse  709, 

1       1877.                   h.  m.      s. 
,   Oct.    18  (8.5)  P.    22    8  25.95 

0 
72 

i 

35 

It 
21.5 

Aug.      28       E.    22  22  24.31 
Div.,  Flex.,  etc. 

134  22  44.0 
-*-     0.59  1 

1877. 
Aug.      21       £. 

h.  m.      s. 
22  34  46.97 

0 

76 

1          II 

5  49.8 

'              24          P.               25.84 

72 

35 

21. 1 

B.  A.C.  7851. 
1877.                    h.  m.      s. 

1 

1 
0     t        ff       ' 

1 

Div.,  Flex.,  etc. 

•          • 
« 

B.  A.C.  7923. 

—     0.15 

Mean     .     .     .     22     8  25.90 
Div.,  Flex.,  etc.                  .     . 

21.30  ' 
0.20 

1 
1 

teb.         8       P.     22  22  48.40 

1 

.... 

1877. 

h.  m.      8. 

0 

1        II 

\ 

Oct.       23      E. 

•          •          «          • 

60 

25  17.3 

B,  A.C.  7770. 

1 
1 

B.  A.C.  7851,  S.  P. 

1 

Div.,  Flex.,  etc. 

•          ■ 

+     0.  II 

1877.                   Ji.  m,     s. 

0 

1 

II 

1877.                    h.  m.      s. 

0     1        It 

Oct.       22      F.    22    9  34.55 

47 

39 

21.0 

Mar.    15          P.    22  22  49.27 

355  29  19.0 

B. 

A.C.  7923  (Rcf  V 

31      E.               34.46 

21.0 

April    5  (5.2)  P.                49.83 

17.9     1 

1877. 
.  Oct.       23      E. 

h     III         *" 

Mean     .     .     .     22    9  34.50 

47 

39 

21.00 

Mean     .     .      .     22  22  49.55 

355  29  18.45  ' 

ii.  .11. 

Div.,  Flex.,  etc.                  .     . 

0.53 

1 

Div.,  Flex.,  etc. 

—     1.03 

Div.,  Flex.,  etc. 

1 

28o 
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B.  A.  C.  7931'. 

B.  A.  C.  8004. 

Weisse  1241. 

1877. 

h.  m.      s. 

0 

t           It 

1877. 

h.  m.      s. 

0           f 

II 

1877. 

h.  m.      s. 

0      1 

II 

Aug. 21    (g)    E. 

22  38  31.95 

51 

10  43.1 

Sept.        I       F. 

22  53    7.02 

103  43 

46.5 

Sept.  21          F. 

22  59  51.46 

100  16 

2.9 

28  (10.5)  E. 

32.19 

44.4 

3      F. 

7.06 

46.6 

22          F. 

51.43 

6.3 

Dec.  10           E. 

31.89 

42.8 

15      F. 

•          • 

47.4 

24         F. 
a6         P. 

51.44 
51.42 
51.40 

4.9 
5.1 
4.1 

Mean 

22  38  32.01 

51 

10  43-43 

Mean 

23  53    7.04 

103  43 

46.83 

Oct.     I         F. 

Div..  Flex.,  etc. 

•           • 

—     0.19 

Div.,  Flex.,  etc. 

•          • 

+ 

0.15 

2         P. 
6          F. 

9          P. 

51.35 
51.56 

•     . 

4.7 
4.4 
4.1 

B.  A.C.  7931"^. 

. 

B,  A.C. 8013, 

12         F. 
14         P. 

5'. 47 
51.41 

4.2 

5.0 

1877. 

h.  m.      s. 

0 

1        »i 

1877. 

h.  in.      s. 

a         > 

II 

15          E. 

17        s. 

51.38 

•          ■ 

5.2 

4.3 

Aug.  21          £. 

22  38  32.19 

51 

10  44.8 

1  Nov.      20.     E. 

22  55     7.19 

30  50  41.5 

18  (7.2)  P. 

51.35 

5.4 

28  (8.5)  E. 
Oct.    24         P. 

32.43 
32.18 

44-2 
43.2 

1  Div.,  Flex.,  etc. 

■     • 

" 

0.92 

\  #       / 

Mean           . 

•/         */•# 

100  16 

•r      ^ 

22  59  51.42 

4.66 

Dec.   10         E. 
Mean     .     .     . 

32.16 

51 

43.7 

1 
1 

Weisse  1156. 

Div.,  Flex.,  etc. 

•          • 

-H 

O.IO 

22  38  32.24 

to  43.98 

Div.,  Flex.,  etc. 

•     ■ 

—    0.19 

1877. 

h.  m.     s. 

0        r 

II 

Weisse  1249. 

Nov.      7  (8)  F. 

22  s6    5.68 

loi  55 

35.7 

1877. 

h.  m.     5. 

0      f 

fl 

70  Aql'arii. 

13  (8)  F. 
17       F. 

5.67 
5.73 

• 

35.8 
36.1 

Nov.      7  (8)  F. 
17        F. 

23    0  31.76 
31.72- 

103  23 

27.5 

28.8 

1877. 
Sept.    I          F. 
3         F. 
15         F. 

h.  nu      s. 
22  42     1.86 
1.89 

•          • 

0 

lOI 

12    16.8 
16.1 

Mean      .     .     . 
Div.,  Flex.,  etc. 

22   56     5.69 

•            • 

loi  55 

-h 

35.87 
0.15 

Dec.     14        E, 

1 

1 
Mean     .     .     . 

31.66 

103  23 

28.4 

23    0  31.71 

28.23 

17.0 

- 

Div.,  Flex.,  etc. 

a           • 

+ 

0.16  ' 

21          F. 

1. 91 

16.5 

1 

22         F. 

1. 91 

18.5 

1 
1 

B.  A.  C.  8032. 

24         F. 

1. 81 

15.8 

1 

1 

Weisse  1261. 

26         P. 

1.83 

16.5 

!    1877. 

h.  in.      s. 

e        t 

II 

Oct.      I          F. 

1.97 

16.2 

,  Jan.      30      S. 
1  Feb.        9      F. 

22  57     .     . 

62  35 

3.1 

1877. 

h.  Rl.      s. 

0          # 

9f 

2         P. 

1. 91 

16. 1 

46.90 

3.9 

Dec.     3  (7.8)  P. 

23    0  57.96 

102  28 

16.8 

9         P. 
12          F. 

M          P. 

15.3 
16.2 

16.8 

10         E. 

58.01 
57.9« 

17.2 
16.8 

1.92 

m         U  ^ 

1  Mean     .     .     . 
Div..  Flex.,  etc. 

22  57  46.90 

62  35 

■ 

3.50 
0.08 

IS         F. 

1.55 

•     • 

+ 

15         E. 

1.83 

17.2 

Mean 

23    0  57.96 

102  28 

16.93 

17        s. 

•                  « 

15.9 

1 

Div.,  Flex.,  etc. 

.     . 

+ 

0.15 

18  (6.2)  P. 

1.86 

17.0 

0 

*     /-»    0 ^  /r»_r\ 

1                               0.  A.  \^,  ouy<i  ^cvei.j. 

Mean 

22  42     1.88 

101 

12    16.53 

1 

Weisse  49. 

Div.,  Flex.,  etc. 

•            ■ 

+      0.13 

1877. 

h.  in.      s. 

0     1 

II 

Jan.     .  30      S. 
Div.,  Flex.,  etc. 

■          •          •          • 

62  35 

1.3 

1877. 

h.  m.      s. 

0      f 

ti 

•          • 

+ 

0.29 

Nov.     17  (9)  F. 

23    5    4.10 

lOI    xo 

34.9 

74  AgUARli. 

Dec.       8       F, 
15       F. 

1  Mean      .     .     . 
Div.,  Flex.,  etc. 

4.08 

32.8 

1877. 
July      29      S. 

30      P. 

Aug.       6      S. 

18       F. 

h.  m,      s. 
22  47    0.08 
0.20 

■           • 

O.Ol 

0 
102 

1          It 

16    13.6 

13.7 

13.4 
12.3 

1877. 
Oct.     23        E. 

Weisse  1204. 

h.  rn.      s. 
22  58    3.16 

Of                   If 

102  50  29.1 

3.95 

101  10 

35.1 

23     5    4.04 

34.27 
0.13 

21      £. 

0.16 

'  12.7 

Nov.     7        F. 

3.02 

29.0 

Weisse  57*. 

• 

27      S. 

0.18 

13.9 

13  (8)  F. 

3.00 

27.9 

1877. 

h.  m.     s. 

0         f 

ft 

28      E. 

0.20 

13. I 

Sept.        I       F. 

0.13 

12.6 

Mean      .     .     . 

22  58    3.06 

102  50 

28.67 

Dec.    3  (8.2)  P. 

23    5  33.52 

102  36 

3-4 

r 

3      F. 

O.IO 

12.0 

Div..  Flex.,  etc. 

•          • 

ft 

+ 

0.16 

8          F. 

33-66 

0.8 

15      F. 
Mean 

•          • 

22   47      0.13 

102 

13    » 

9  ■         A 

14         E. 
Mean 

33.32 

102  36 

1.4 

16    13.04 

23     5  33.50 

1.8; 

Div.,  Flex.,  etc. 

•            • 

+      0.15 

r 

1 

1877. 

A»  Aquarii. 
h.  m.      s. 

e        t 

II 

Div.,  Flex.,  etc. 

• 

•          • 

-h 

0.16 

Weisse  966. 

July      29       S. 
30       P. 

22  58  44.98 
45.04 

98   21 

27.6 
27.4 

1 

Weisse  57*. 

1877. 
Oct.       23      E. 

31       E. 
Nov.      13       F. 

Mean 

Div.,  Flex.,  etc. 

h.  m.      s. 
22  47  37.96 

37.85 
37.95 

• 

22  47  37.92 

•          • 

0 
102 

t02 

1          /» 

50   35.0 
34.4 
34.3 

Aug.       6      S. 
18      F. 
21       E. 

27     s. 

28      E. 
Mean      .     .     . 
Div.,  Flex.,  etc. 

•  • 

44.90 
44.94 
45.00 

45.01 
22  58  44.98 

•  • 

• 

98   21 

27.3 
25.8 

26.5 

26.6 

27.3 
26.93 

0.05 

1877. 
Dec.     3  (8.2)  P, 

8          F. 
1             14         E. 

•  Mean      .     . 
Div.,  Flex.,  etc. 

h.  m.      s. 

23    5  33.78 
33.87 
33.75 

0         1 

102  36 
102  36 

II 

3.6 
3.0 

1.7 

23     5  33.80 

2.77 
0.16 

50  34.57 
-h      0.16 

WT 

Weisse  76. 

Weisse  1047. 

Weisse  1232. 

1877. 

h.  m.      s. 

0          $ 

II 

1877. 

h.  m.      s. 

0 

1          II 

1877. 

h.  m.      5. 

0       1 

II 

July    29          S. 

23    6  33.97 

too  14 

20.4 

Oct.    31  (10)  E. 

22  51  39-54 

lOI 

47  20.5 

Nov.    16        F. 

22  59  28.03 

loi     6 

7.4 

30  (7.5)  P. 

34.04 

19.9 

Nov.     7         F. 

39-76 

22.4 

20         E. 

27.94 

4.3 

Aug.    6          S. 

•          ■ 

20.3 

13  (9)  F. 

39.68 

22.4 

Dec.      9  (8)  P. 

27.96 

3.5 

18          F. 
21           E. 

33.97 

19.6 
18.7 

1 

34.  »o 

Mean 

22  51  39.66 

lOI 

47  21.77 

Mean 

22  59  27.98 

loi     6 

5.07 

27        s. 

33.97 

20.3 

Div.,  Flex.,  etc. 

•           • 

-t-     0.15 

Div.,  Flex.,  etc. 

•           • 

-+- 

0.13 

28          E. 

1 

34.05 

19.9 

1 

INDIVIDUAL  OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE. 
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Weissb  76— Continued. 

DURCH.  62",  2208. 

Anonymous. 

1877. 

h.  m.     s. 

e 

t 

>f 

1877. 

h.  m.      s. 

e 

*          n 

1877. 

b.  in.     8. 

•      1        II 

Sept.  21          F. 

23    6  34.01 

100 

14 

18.8 

Oct.       24       P. 

23  11  59.31 

27 

32  4.9 

July  30(10.8)  P. 

23  20  10.68 

97  34  35.5 

22         F. 

34.02 

18.4 

Div..  Flex.,  etc. 

.     . 

-    0.93 

Div.,  Flex.,  etc. 

a           . 

+     0.08 

24*        F. 

34 -08 

18.3 

26         P. 
Oct.      I          F. 

34.05 
34.10 

18.9 
18.6 

Anonymous. 

Weisse  377. 

2         P. 
6         F. 

12         F. 

34.04 
34.04 

•           • 

34.15 

18.8 
19.0 
18.4 
18.6 

1877. 
Oct.      24      P. 
Div.,  Flex.,  etc. 

h.  m.      s. 
23  12  32.69 

0 
27 

f         II 

28  47. 3 
-    0.94 

1877. 
;  Oct.      23      E. 
Dec.       6      E. 

b.  m.      s. 
23  20  13.49 

•          • 

0       r            II 

100   42    38.8 
37.7 

14         P. 

34.04 

18.9 

8      F. 

•      13.48 

38.5 

15          E. 
17         S. 

34.04 

•           • 

19. 1 

18.4 

• 

V^  Aquarii. 

Mean           . 

23  20  13.48 

100  42  38.33 

18(7.0)  P. 

Mean           .     . 
Div.,  Flex.,  etc. 

33.96 
23    6  34.04 

100 

20.2 

1877. 
Nov.    7(5.5)F. 

Dec.    3  (5.2)  P. 

10         E. 

b.  m.     s. 

23  12  33.89 
33.78 
33.84 

e 
100 

• 

1      II 

16  59.7 

17  t).3 
16  59.6 

Div.,  Flex.,  etc. 

I 
1 

1 

•          • 

Weissb  394. 

4-     0.12 

19.18 

O.IO 

Weisse  123. 

Mean     .     .     . 

23  12  33.84 

100 

16  59.87 

1877. 

b.  m.     s. 

0      f        II 

. 

Div.,  Flex.,  etc. 

•     • 

+      O.IO 

Sept.       I      F. 

23  21     2.20 

103  36  21.6 

1877. 

h.  Ttl.      s. 

0 

1 

It 

3      F. 

2.28 

20.9 

Nov.      7  (7)  F. 
13       F. 

23    8  15.63 
15.63 

ini 

21 

26  6 

MXJM 

m  t 

25.1 

* 

Weisse  228. 

• 

[  Mean     .     .     . 

23  21     2.24 

103  36  21.25 

17       F. 

15.67 

27.7 

1877. 

h,  m,      8. 

e 

«       II 

Div.,  Flex.,  etc. 

•     . 

+     0.15 

« 

Mean     .     .     . 

23    8  15.64 

101 

21 

26.47 

Nov.  20         E. 

23  12  37.14 

102 

50  34.3 

Div.,  Flex.,  etc. 

.     . 

-h 

0.14 

Dec,     8         F. 

37.20 

34.0 

Weisse  402. 

9  (8,2)  P. 

37.06 

• 

32.6 

1877. 
Nov,      7  (7)  F. 

b.  m.     s, 
23  21  41.24 

e         1           tt 

Lalande  45504. 

* 

Mean  m. 

23  12  37.13 

102 

50  33.63 

102    7  35.4 

1877. 

h.  m,     s. 

0 

1 

(r 

Div.,  Flex.,  etc. 

•     • 

+    0.16 

20       E. 

41.18 

33.4 

Nov.      7  (8)  F. 
13       F. 
17       F. 

23     8  55.88 

55.94 
56.11 

102 

14 

6.4 
5.3 
7.5 

Dec.     10       E. 

41.17 

34.4 

Wei.ssr  265. 

1  Mean     .     .     . 

23  21  41.20 

102    7  34.40 

1877. 

h.  m.     8. 

0 

1       II 

Div.,  Flex.,  etc. 

a           . 

+    0.15 

Mean     ... 

23    8  55.98 

102 

14 

6.40 

Oct.     23       E. 

23  14  28.72 

lOI 

12  20.4 

Div.,  Flex.,  etc. 

V»*  Aquarii. 

+ 

0.15 

Nov.     13        F. 
I7(^)F. 

28.66 
28.77 

21.3 
22.2 

Weisse  427. 

Mean      .     .     . 

23  14  28.72 

lOI 

12  21.30 

1877. 
Nov.  20         E. 

Dec.    3  (6.8)  P. 

8         F. 

10         E. 

Mean     .     .     . 
Div..  Flex.,  etc. 

b.  m.     s. 

0    /      II 

1877. 
Oct.       23      E. 
31       E. 
Dec.      10      E. 

Mean           .     . 
Div.,  Flex.,  etc. 

h.  m.      s. 

23    9  26.95 
26.85 
26.89 

23    9  26.90 

•          • 

0             r 

99  45 
99  45 

27.0 
28.1 

293 

Div.,  Flex.,  etc. 

1877. 
Sept.  21          F. 
22          F. 

97  Aquarii. 

h,  m.     8, 
23  16  12.35 
12.33 

e 
105 

+    0.13 

f           u 

42   50.1 
50.8 

23  22  3^5.98 
38.90 
39.04 
38.91 

23  22  38.96 

99  56  33.7 
35.2 

33.5 
34.7 

28.13 
0.08 

99  56  34.37 
+     0.09 

Weisse  185. 

24          F. 
26          P. 

12.28 
12.35 

51.5      1 
51.0      1 

1877. 

h.  m.      s. 

0 

1 

II 

Oct.      I          F. 

12.45 

50.0      1 

B.  A.C  819Q. 

Nov.     20      E. 

Dec.        8      F. 

14      E. 

Mean     .     •     • 
Div.,  Flex,,  etc. 

23  IX  14.84 
14.89 
14.80 

102 

23 

3.8 
3.4 
5.4 

4.20 
0.15 

2            P. 

6         F. 
12         F. 

12.29 
12.42 
12.42 

50.6 
51.8 
51.7 

1877. 
Sept.       I      F. 

b.  Rl.      s. 
23  25  50.05 

e        1           II 
102    13    22.7 

102 

23 

14  P. 

15  E. 

17       s. 

18  (5.2)  P. 
Mean 

12.31 

12.35 

.     . 
12.32 

105 

50.0 

50.5 
50.3 

51.2 

3      F. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

50.01 

22.4 

23  II  14.84 
V^«  Aquarii. 

23  25  50.03 

102   13  22.55 

+          0aI5 

23  16  12.35 

4*  50a79  i 

1877. 

h.  m.      s. 

0 

t 

II 

Div,,  Flex.,  etc. 

•            a 

+          OaI2 

Weisse  497. 

July   29         S. 

23  II  30.64 

99 

51 

14.6 

1877. 
Oct.   23         E. 

b.  m.     8. 
23  26    3.56 

Of                 II 

30         P. 
Aug.    6         S. 

30.70 

15.4 
14.8       ' 

Weisse  309. 

loi  40  39.7 

18         F. 

30.61 

13.8       1 

1877. 

h.  m.    8. 

0 

f                1* 

Nov.    a         S. 
j              7  (7.5)  F. 

,  Mean                . 
Div,,  Flex.,  etc. 

3.48 

40.9 

21  E. 
27         S. 

•     28         E. 
Sept.  21         F, 

22  F. 

30.68 

30.71 
30.68 
30.69 

30.74 

13.7 

14.5 

14.3 
13-2 

14.4 

Nov.      7  (8)  F. 
17        F. 
20       E. 

23  16  37.63 

37.73 
37.66 

lOI 

26     51.8 

53.3 
53.0 

3.50 

39.5 

loi  40  40.03 

-h     0.14 

23  26    3.51 

a            a 

Mean     .     .     . 

23  16  37.67 

lOI 

26     52.70 

24         F. 

30.60 

13.7 

Div.,  Flex.,  etc. 

•           a 

-h     0.14 

26         P. 

•          • 

• 

13.8 

1 

1 

B.  A.C.  8213. 

Oct.     I         F. 

30.75 

13.8 

1 

1 
1 

. 

2         P. 

30.65 

'34 

Weisse  315. 

1 

1877. 

h,  m,     8. 

0      1        II 

6         F. 

30.74 

13.7 

Dec.    3  (5.8)  P. 

23  27  50,19 

3  22  17.3 

12         F. 

30.80 

13.0 

1877. 

h.  ni.     8. 

e 

9              90 

Div.,  Flex.,  etc. 

•           a 

—    0.94 

14         P. 

30.63 

13.0 

Dec.     3  (8.2)  P. 

23  16  54.44 

100 

3  3S.3 

15         E. 

30.72     • 

14. 1 

6         E. 

.     . 

35.0 

17  s. 

18  (4.8)  P. 

30.65 

12.8 
13.9 

8  F. 

9  (8.8)  P. 

54.54 
54.39 

34.7 
32.9 

B.  A.  C.  8213,  S.  P. 

1877. 

b.  m.     8. 

e        f          If 

Mean     .     .     . 

23  II  30.69 

99 

51 

13.89 

Mean           .     . 

23  16  54.46 

100 

3  34.48  ; 

Feb.      20      P. 

23  27  50.79 

356  37  44.3 

Div.,  Flex.,  etc. 

•     • 

4- 

0.08 

1 

Div.,  Flex.,  etc. 

•     • 

+  0.09 

Div.,  Flex.,  etc. 

a           • 

—     1.02 

86 — n  A 

^ 
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MEAN  PLACES  OF  MISCELLANEOUS  STARS  FOR  18770. 


Wkissk  571. 

B,A.( 

C.  8266— Continued. 

Weisse  985. 

1 

1877.                    h.  m.      s. 

0      1 

II 

1877. 

h.  m.     8. 

•           f                 II 

1877. 

h.  m.     s. 

0          f 

1 

Nov.    7(7.5)F-     2329    5.81 

loi  14 

5.4 

Aug.  18         F. 

23  40  55.82 

102  35   27.7 

July       29      S. 

23  49  26.63 

103  50 

6.3    ! 

13         F,                  5.82 

6.0 

'21          E. 

55.81 

29.1 

30            P. 

.           a 

6.4 

17         F.                 5.86 

7.9 

27       s. 

28         E. 

56.00 
55.90 

29.8 
29.8 

Aug.        6      S. 
18      F. 

•           . 

6.3 

«           . 

5.4 

Mean     .     .     .     23  29    5.83 

loi  14 

6.43 

Sept.     I         F. 

55.85 

29.0 

21       £. 

26.65 

5.5 

Div.,  Flex.,  etc.                  .     . 

■+- 

0.13 

3         F. 

1 

55.96 

28.3 

27  s. 

28  E. 

26.75 

6.4 

r    _ 

1 

26.73 

O.I 

'  Mean 

23  40  55.88 

a           a 

102  35  29.22 

+      0.16 

. 

Weisse  586. 

Div.,  Flex.,  etc. 

Mean          .     , 

23  49  26.69 

103  50 

6.06 

i 

1  Div.,  Flex.,  etc. 

•          • 

-H 

0.15     . 

1877.                   h.  m.     s. 

e        t 

1 

II 

Nov.       2      S.     23  29  39.36 

99  26 

41.8 

B.  A.  C.  8268. 

1 

13      F.                3948 

41.8 

1 

, 

17      F.                39.49 

44.4 

1877. 
April     xo      F. 

h.  m.     8. 
23  41     3.06 

Of               II 

32     2     0.6 

Weisse  (2)  1027. 

I 

Mean     .     .     .     23  29  39*44 

99  26 

42.67 

Oct.         2      P. 

3.08 

I    59.6 

1      1877. 

h.  m.     Sa 

e        1 

i» 

Div.,  FleXa,  etc.                  .     . 

+ 

C.07 

Nov.      20      E. 

.     . 

2     1.8     1 

Sept.  26  (6.2)  P. 

23  50  25.61 

68     2 

II. I 

Dec.       10      E. 

2.93 

°-5  1 

Nov.     3         F. 

25.62 

10.3 

B.A.C.8221. 

II       F. 

3.03 

O.I      1 

Dec.     6         E. 

25.53 

II. 8 

1  1              1 

Mean     .     . 

23  41     3.02 

32      2     0.52 

1  Mean     .     .     . 

23  50  25.59 

68     2 

11.07  ' 

1877.                   b.  m.     s. 

•     t 

II 

,  Div.,  Flex.,  etc. 

1 

.            a 

0.94 

Div.,  Flex.,  etc. 

•          • 

— 

0.1 1 

Sept.       I      F.     23  31  16.93 

103  44 

30.0 

1 

1 

3      F.                16.95 

30.1 

1 

1 

1 

,                         B.  A.  C.  8268  (Ref.). 

Mean     .     .     .     23  31  16.94 
Div.,  Flex.,  etc.                  .     . 

103  44  30.05 
*•     0.15 

1877, 

h.  m.      8. 

e        1           II         \ 

DuRCH.  70',  1340. 

'  Oct.         2      P. 

1  Nov.      20      E. 
Dec.       10      E. 

Mean          i     , 
Div.,  Flex.,  etc. 

m           •           »           » 

.            a 

32^1    57.7      ! 
•      58.8      1 

57.3      ' 

1877. 
Oct.    24         P. 

h.  m.      s. 
23  54  29.54 

0     1 
19    9 

7.7 

Weisse  629. 

1877.                  h.  m.     8. 
Oct.      23      E,     23  31  51.38 

0     1 
99  18 

II 
29.6 

a            a 

Nov.  16  (9.8)  E. 

Dec.    10         E. 

14         E. 

29.27 
29.13 
29.70 

7.4    ! 

•           .           a           a 

a            . 

32      I    57.93 
+.      1.44 

7.6 
7.3 

1 

Nov.       7      F.                51.44 

30.1 

1 

Mean     .     •     , 

23  54  29.41 

19    9 

7-67 ; 

13      F.                51.47 

30  6 

i 

Anonymous. 

Div.,  Flex.,  etc. 

a           a 

^ 

1. 17 

Mean     .     •     .     23  31  51.43 

99  18 

30.10 

1 

1 

• 

Div.,  Flex.,  etc.                  .     . 

+ 

0.06 

1      1877. 
Nov.  16  (9.0)  E. 

19(8.8)  P. 

h.      D1.             8a 

23      41       30.54 
30.51 

Of                 ff 

95  36  47.2     1 
47.7 

Weisse  1114. 

B.  A.  C.  8229. 

Dec.     6         £. 

1 

30.46 

50.2 

1 

1877. 
'  Dec.       u      F. 

h.  m.      s. 
23  55  31.30 

0    1 

n^  A9. 

II 

yfj  *\*  .fj./ 

1877.                    h.  m.     8. 
Oct.       2  (4)  P.     23  32    6.44 
Dec.     10       E.                 6.47 

•     1       II 

47  24  45.4 
46.1 

47  24  45.75 

{  Mean     .     . 
•  Div.,  Flex.,  etc. 

• 
t 

23      41      30.50 

a           a 

Anonymous. 

95  36  48.37 

-t-    0.20 

1 
1 

1 

15      F. 

,  Mean     .     .     . 
1  Div.,  Flex.,  etc. 

31.23 

93  42 

• 

44.2 

23  55  31.26 

•          • 

43.95 
0.27 

Mean     .     .     .     23  32    6.46 

Div.,  Flex.,  etc.                  .     . 

0.56 

1877. 
Oct.  14           P, 

h.  m.     8. 
23  43  18.02 

Of               II 
103          I      45  aO 

• 

Z  3052*. 

B.  A.  C.  8239. 

1877.                   h.  m.     s. 
July       29      S.     23  34  46.97 
30      P.               47.02 

Aug.               6             S.                                     a          . 

18      F.               46.95 

•     1 
102  21 

II 

46.5 
47.0 
46.7 
44.8 

Nov.  19  (10.2)  P. 
Dec.  14           E. 

Mean     .     ,     a 
;  Div.,  Flex.,  etc. 

17.96 
1S.09 

43.7 
43.1 

103   I  43.93  ' 

-h    0.16 

1877. 
Oct.       24      P. 
Dec.      10      E. 
14      E. 

Mean     .     .     . 
Div.,  Flex.,  etc. 

h.  m.     s. 
23  56  38.49 
38.32 
38.31 

23  56  38.37 

•          • 

O          f 

19  19 
19  19 

II 
35.0 

23  43  18.02 

•           a 

33.3 

34.2 

34.17 
1.17 

21      E.               46.98 

■ 

45.2 

B.  A.  C.  8285. 

27      S.                47.04 

47.0 

• 

28      E.               46.95 

46.5 

1877. 

h.  nri.      s. 

Of                ff 

Mean     .     .     .     23  34  46.98 
Div.,  Flex.,  etc.                  .     . 

102  21 

46.24 
0.15 

July    29         S. 

30  (6.5)  P. 
Aug.    6         S. 

23  43  53.88 
53.93 

a            a 

100  39  40.0    , 
38.8     ' 

39-5 

1877. 

S  3052«. 
h.  m.     s. 

e       f 

*• 

18                      Fa 

a            a 

38.1 

Oct.       24      P. 

23  56  39.47 

19    19 

I.I 

B.  A.  C.  8245. 

21         E. 
27         S. 

53.86 
53.99 

38.0 
39.4 

Dec.       10      E. 
14      E. 

39.42 
39.27 

0.5 
1.7 

1877.                    h.  m.      s. 
Oct.       24      P.    23  36  11.60 
Dec.      14      E.               11.60 

0     f 
45  4i 

II 

24.0 
23.5 

28         E, 

Mean     .     ,     . 
Div.,  Flex.,  etc. 

53.95 

39.0 

Mean           ,     a 
Div.,  Flex.,  etc. 

23  56  39-39 

19    19 

1. 10 
1.17 

23  43  53.92 

100  39  38.^7 
+     0.12 

15      F.                11.58 
Mean     .     .     .     23  36  11.59 

45  41 

25.1 

1 

24.20 

Div.,  Flex.,  etc.                  .     . 

0.76 

0 

a  Arc.  N.  26144. 

Ba  A.  C.  8359. 

1877. 

h.  m.     8. 

e        1           II 

1877. 

h.  m.     s. 

e       f 

ff 

B.  A.C.8266. 

1  Oct.    14         P. 

23  47  40.07 

19    "    37.7 

Nov.      16      E. 

23  57  54.21 

28    23 

51.8 

1             24         P. 

40.30 

38.1 

17      F. 

54.21 

' 

51.8 

1877.                    h.  m.     s. 
July    29         S.     23  40  55.81 

0     1 
ro2  35 

II 
30.0 

,  Nov.  16  (9.0)  E. 

40.07 

37.7 

Dec.        6      E. 

54.34 

50.8 

30 (6.2)  P.               55.85 

29.2 

'  Mean  .     .     . 

23  47  40.15 

19    "    37.83 

Mean     .     a     . 

23  57  54.25 

28    23 

51.47 

Aug,    6         S.                  .     . 

30.1 

'  Div.,  Flex.,  etc. 

a           a 

-        I. 17 

Div.,  Flex.,  etc. 

•           • 

"^ 

0.93 
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MEAN  RIGHT  ASCENSIONS  FOR  1877.0 


k»     *  m  .s 


OF 


STARS  OBSERVED  WITH  THE  TRANSIT  INSTRUMENT. 


B.  A.  C, 

8374. +  28*  31'. 

6  ANDROMEDiC,  +  38*  2'. 

48  PiSCIUM,  +  15°  46' 

1877 

h.  Rl.      S. 

Mag. 

187: 

N                   h.  m.    5. 

Mag. 

1877 

• 

h.  m.    s. 

Mag. 

Sept. 

2      .       .      0     0   14.03 

Nov. 

19    .     .     0  10  39.97 

Jan. 
Dec. 

5- 

*.     .     0-3I  49.50 

6.0 

Oct. 

34      .       .                   13.91 

6.0 

15 

.     .              49.38 

(•)+  38'  21'. 

• 

V 

a  ANDROMEDi«.  +  36*  6'. 

(♦)+I5'  33'. 

Oct. 

9     .     .     0    0  39.^ 

Jan. 
Dec. 

5     .     .     0  II  54.20 

^  V 

^                                                       ^     ^^^ 

15   .    .          54.25 

Nov. 

17 

.       .      0  33   19.34 

8.5 

Weisse  I3I8,+  i°  iT. 

Radci.iffe  65,  -f-  44"  13'. 

(♦)-H  15'  31'. 

Nov. 

16    .    .00  33.89 

8.3 

17   .    .         33.83 

8.5 

Oct. 

9     .     .     0  13  58.53 

8.8 

Aug. 

38 

.       .      0  33  43.38 

8.3 

Nov. 

19    .    .            58.33 

Nov. 

17 

.       .                  42.04 

8.0 

T.Af.A^DR  47298,  +  36'  30' 

. 

Dec. 

14 

.       .                  43.33 

8.5 

Sept. 

4     .      .     0     I  33.43 

7.2 

(•)+44'  14'. 

• 

20    .    .            33.37 
30    .     .             33.60 

Sept. 

30    .     .    0  14  19.13 

Oct. 

Weisse  358,  -+-  7'  35'. 
9    .     .    0  33    3.85 

9.0 

B.A,C.  10.  —  38'39'. 

Lacaille  48,  —  34*  18'. 

• 

■ 

Dec. 

15     .     .     0    3    4.54 

Oct. 

23    .    .    0  14  36.24 

7.0 

(•)+42'  37'. 

Radcuffe  73,  +  44*  13'. 

Sept. 

30 

.     .     0  33  39.83 

8.4 

Weisse  3i,  +  i3°  3'. 

Sept. 

3     .     .    0  14  40.17 

7.5 

(♦)+42"  39'. 

Dec. 

14    .     .03  33.49 

8.0 

30    .     .             40.09 

8.0 

Lalande  89,  4-37°  0'. 

• 

Oct. 

Nov. 

9    .     .             40.33 
19    .     .             40.04 

Oct. 

33 

.    .   0  33  40.53 

• 
Oct. 

9    .     .     0    6  37.10 

6.5 

Lalande  380.  +  37"*  43*. 

(♦)+42*  37'. 

WV                                                                  A           ^^f 

Oct. 

II     .     .    0  14  41.56 

8.0 

Sept. 

30 

.     .     0  33  42.53 

8.2 

Weisse  90,  +  3*  43'. 

Oct. 

33 

.     .              42.59 

Aug. 

38     .     .06  46.81 

9.0 

{•)+44'  12'. 

Sept. 

30    .     .      -       46.81 

8.3 

Aug. 
Nov. 

38      .       .      0  15    II. 13 

10    .    .           10.96 

8.8 

49] 

PiSCIUM,  +  15° -23'. 

A 

y  Pegasi,  +  14°  30'. 

17     .     .               I0.77 

9.0 

Aug. 
Nov. 

38 
16 

.       .      0  34  33.93 
.       .                  23.83 

7.8 
6.5 

Jan. 
Sept. 

5     . 

2    .     < 

.     0    6  54.25 

54.16 

(*)+44'  12'. 

Dec. 

17 
14 

.      .                  23.73 
.       .                  23.85 

6.5 
6.5 

Oct. 

30    4     . 
11     . 
33    .     . 

54.28 
54.20 
54.20- 

Sept. 

30     ,     .     0  15  56.99 

(♦)-H36*  16'. 

23    . 

54.25 

Radcliffe  79,  -f  44*  12' 

Sept. 

4 

.     .     0  34  47.01 

24    .     . 

54. X7 

Oct. 

23 

.     .               47.00 

8.3 

Nov. 

16  .     . 

17  .     . 
19     .     . 

54.21 
54.22 
54.16 

Nov. 
Dec. 

16     .     .     0  16    I. 00 
14     .     .               0.69 

8.5 

•^ 

(•)+38'i5'. 

Dec. 

14  .     . 

15  .      . 

54.14 
54.18 

9  CeTI,  —  13*  53'. 

Oct, 

23 

.     .     0  34  50.95 

8.3 

Dec. 

15    .     .    0  16  33.41 

Weisse  ii3.  -1-3*43'. 

B.  A.  C.  83,  +  52°  23'. 

(*)+36'  15'. 

Aug. 

38    .     .08  33.33 

3.0 

Sept. 

4 

.     .     0  34  55.81 

Sept. 

4     .      .               23.31 
30     .      .               33.35 

8.0 

Jan. 
Oct. 

5     .     .     0  18  37.84 
23     .     .              27.73 

B 

B.A.C.  133, +15"  33'. 

Lalakde  231,  +  39*  8'. 

Lalande  489,  +  38*  33'. 

1  Aug. 

38 

.     .     0  35  13.55 

7.5 

Nov. 

17    .     .    0  10  2</.49 

8.3 

Nov. 

17    .     .    0  18  35.73 

8.3 

52 

PiSCIUM, +19*  37'. 

(•)+o-5'. 

B.  A,  C,  93, +  55*  57'. 

Jan. 
Dec* 

5 

.    .  •  o,a6.  8,71 

6.0 

Oct. 

9    •     •    0  xo  31.55 

9.5 

Oct. 

II     .     .    0  19  56.33 

7.2 

15 

,    .           .  8,65 

• 

(•)+36'*  8'. 


1877. 
Aug.   38 


h.  m.    s.       Mag. 
o  38  34.37      9.0 


Lalande  849,  -f-  36*  6'. 

Aug.   38     .     .     o  38  34.88      7.5 
Sept.     3     .     .  34.89 

Weisse  446,  4-  3*  43' 


Sept.  30    . 

.     0  38  37.14 

8.3 

Oct.      9    . 

37.13 

8.3 

23     . 

37.20 

8.3 

(•)+7*  25'. 
Sept.  20    .     .    o  39  34.38      8.5 

Lalande  884,  4-  37'  36'. 
Dec.    15    .     .    o  39  30.13 


(♦)+33*  X'. 


Sept.     4 
Nov.    16 


o  39  48.55      8.5 
48.64 


C  CASSioPEiE,  H-53*  13'. 


Jan.       5 
9 


o  30    7.64 
7.89 


ir  ANDROMEDiC,  -f  33    6'. 


Sept.  4 
Oct.  II 
Dec.    14 


•  • 


o  30  18.73 

18.73 

18.69 


4.5 


Weisse  (3)  749,  -h  33*  6 . 


Sept.  4 

Oct.  II 

Nov.  16 

Dec.  14 


o  30  19.07 
19.18 
19.09 
19.18 


8.3 

8.0 
8.8 


Weisse  (3)  833,  -h  86*  4'. 
Oct.    33    .     .    o  33  57. 8x      8.9 

Lalande  1003,  -h  36*  8'. 

Oct.    33    .     •    o  33  58.46      8.0 
Dec.    15     .     .  58.41 

55  PiSCIUM,  +  30*  46'. 

Tan.       5     .     .     o  33  27.36 
Nov.   19    .     .  37.14 


286 


MEAN  RIGHT  ASCENSION  OF  STARS  FOR  1877.0, 


Weisse  583,  4  2*"  54'. 

1877.  h.  m.    s.       Mag, 

Aug.    28     .     .     o  35     1.63      7'5 
Sept.      4     .     .  1. 71 


Weisse  588,  +  2°  55'. 

Aug,   28     ,     .     0,35  26.61      8.0 
Sept.     4     .     .  26.(37) 


(*)+4''  6'. 
Sept.     2     .     .     o  35  59*28      9.0 


(♦)+4''  3'. 

Sept.     2     .     .     o  35  59.87 

20     .     .  59-63 

Oct.       9     .     .  59-83 


0-1^29'. 
Sept.     2     .     .     o  38  38.02 

(*)+47'ii'- 
Oct.     23     .     .     o  39    2.39 

(♦)4-47*'i2'. 
Oct.     23     .     .     o  39    5.57 

Weisse  664,  —  T  29'. 

Sept.  30    .     .    o  39  37.88 
Oct.      9    .     .  38.08 

58  PisciUM,  -h  11"  19'. 
Dec.    15     .     .     o  40  36.53 

61  PisciUM,  +  20*"  15'. 
Nov.    16     .     .     o  41  23.42 

V  CASSIOPEiE,  +50*  18'. 

Jan.   9  .  .  o  41  52.51 


B.  A.  C.  224,  4-  28'  3'. 

1877.        h.  m.  s.   Mag. 
Jan.   5  .  .  o  42  33.95   7.0 


V  ANDROMEDiG,  -f  40*"  24'. 

Oct.     II     .     .     o  43    2.08      6.0 
23    .     .  2.28      5.5 


0+3'' 6'. 


Sept.   30 
Oct.       9 


.     • 


o  43    6.73 
7.04 


(♦)+ 1^  57'. 


1877. 
Oct.     II     •     • 


h,  m.    8.       Mag. 
o  52    4.21      9.0 


o    — » 


8.5 ' 
8.3  ■ 

9.0 


bet. 


(*)+  4°  3'. 
Sept.     2     .     .     o  36    2.57      9.5  I 

X'  SCULPTORIS, — 39^  7'. 
Dec.    15     .     .     o  36  47.29 

j3  Ceti,  —  1 8*  40'. 

Jan.      9  .  .  o  37  24.89 

Sept.     4  .  .  24.91 

20  .  .  24.71 

Nov.    19  .  .  24.87 

B.  A.C.  197, +  47°  n*. 
Nov.    16     .     .     o  37  36.63      5.5 


9.0 


8.5 


7.5 


(♦)4-,4o'24'. 

II     .      .     0  42  30.12 
23     .      .               30.37 

8.6 
8.0 

i>^ 

O.  Arc.  S.  443,  —  24°  3 
Aug.   28     .     .     o  43  18.22 

O.  Arc.  S,  447,  —  24**  3'. 

Aug.   28     .     .     o  43  30.18 
Sept.     2     .     .  29.86      7.0 

(*)+3°  3'. 
Sept.   30    .     .     o  43  35.31 

Weisse  732,  —0°  52'. 
Dec.    15     .     .    o  43  36.77 

(♦)+36'*  15'. 
Nov.    16     .     .     o  46  10.02      8.3 

Weisse  801,  -h  8'  7'. 
Oct.     II     .     .    o  47    6.02      8.7 

Lalande  1492,  +  38*  24'. 

Aug.   28     .     .     o  47  29.63 
Sept.     2     .     .  29.42      6.5 

20    .     .  29.63 


Lalande  1504  (ist  *),  +  38"  28'. 

Aug.   28  .  .  o  47  50.41 

Sept.     2  .  .  50.15 

4  .  .  50.26 

30  .  .  50.27 


Lalande  i  504  (  2d  *),  +  38°  28'. 

Aug,   28     .     .     o  47  50.37 
Sept.   30    .     .  50.33      8.5 


21  Ceti,  —  9°  24'. 
Jan.       5     .     .     o  48    5.15 

(*)+  36"  30'. 
Sept.   30     .     .     o  51  26.78      8.5 


(*)+i^5o'. 


Oct.       9 
II 


•  • 


o  51  39.43 
39.38 


8.0 
7.8 


{♦)+  36'  32'. 

Sept.   30     .     .     o  51  56.97 

Oct.     22     .     .  57 'Oi 

23     .     .  57.07 


8.0 
8.0 
8.0 


1 


^  Ceti,  -  i2'  5'. 

Aug.   28    .     .    o  5a  34.43  6.0 

Sept.     2    .     .  34.30  5.5 

20    .     .  34.31  6.0 


B.  A.  C.  274.  4-5*  48'. 
Jan.       9     .     •     o  53  27.18      6.5 

Lacaillb  276,  —  34**  o'. 
Nov.    16    .     .    o  55  31.55 

(♦)+i**  30'. 
Aug.   28     .     .     o  55  52.43      8.5 

(•)+3''  47'. 
Oct.     22     .     .    o  56  18.59      8.0 

Weisse  969,  4-1*  32'. 

Aug.   28    .     .    o  56  24.83      9.0 
Sept.   20    •     •  25.22      8.5 

25  Ceti,  —  5**  29'. 
Jan.      5     .     .    o  56  49. 2o 

(»)-24'  46'. 

Sept.   30     .     .     o  56  57-41 

Oct.     II     .     .  57.43      9.3 

fi  CASSIOPEiG,  +54*  19'. 

Sept.  20    .     .     I    o    6.16 

Weisse  1043,  +7°  42'. 
Oct.      9    .     .     I    o  13.82      6.8 

O.  Arc.  N.  1118,  +54*  28'. 

Aug.  28     .     .10  49.28 
Sept.     4     .     .  49.14 

29  Ceti,  +1°  23'. 

Oct.    22     .     .     I     I  39.17      6.0 
Nov.    16     .     .  39.14 

Weisse  1085,  -1-9**  6'. 
Oct.     II     .     .     12  30.05 

0  CASSIOPEi«,   454°  30'. 

Oct.    23     .     .     I     3  37.54      5.0 

(*)+ii°43'. 
Oct.    22     ..     I     5    7.13 


Weisse  65,  4-11°  7'. 

1877.  h.  m.    s.     M: 

Oct.     II     .     .     I     6  38.13     8 


Weisse  66,  4-11'  3'. 
Oct.    II     •     •     I    6  40.50     7 

Weisse  91,  —2*  50'. 
Nov,   16    .     .     I    7  48.66 

Weisse  89,  +0®  49'. 
Jan,      9    .     .     I    7  51.52     9 

B.  A.C.  385,  -34°  48'. 

Aug.   28     .     .     I  10  24.20     7 
.  Oct.     II     .     .  24.06     7 

Weisse  137,  +13^*  16'. 

Sept.  20    •     .     I  10  51.53     8 
30    .     .  51.63     8 


Weisse  144,  4-12*  54'. 


Jan. 
Oct. 


9 

9 
22 


I  II  12.16 

12.34 
12.36 


Weisse  42,  4-11"  41'. 

Sept.  20    ..     I    5    7.30 

Oct.      9    .     .  7.36 

32    .     .  7.26 


8.4 


I 


Weisse  165,  4-13'  13'. 

Sept.     4    •     .     I  12  42.45     I 
30    .     .  42.49 

Weisse  188  (ist  *),  4-13*  10'. 
Sept.  20    .     .     I  13  43.70 

Weisse  188  (2d  *),  4-13''  10'. 

Sept.  20  .  .  I  13  44.15 
30  .  .      44.48 

Jan.   9  .  .  I  14  17.64 

B.  A.C. 411,  — 37*>42'. 

Aug.  28  .  .  I  16  33.82 
Sept.  2  .  .      33.69 

(•)+38'  24'. 

Sept.     4     .      .      I   17  21.83 
20     .      .  21.84 

(•)+38*a4\ 

Sept.     4     .      .      I   17  26.99 
20  ,  27.09 

44  Ceti,  —8*  40'. 


Jan.       s     .     .     I   17  51.30 
Sept.   30     .      .  51.40 

Oct.     n     .     .  51.37 

e  Cbti,  -8'  49'. 

Oct,      9     .     .     I  17  52.*53 
Dec.    15     .     .  52.55 
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B.  A.  C.424,  —32"  28'. 

B.A.C.  563. -39*0'. 

(•)+39-  0'. 

1 

1 

(•)  +  56'4i'. 

187 

7.                  h.  m.     s. 

Mag. 

1      1877.                  h.  m.     s.        Mag. 

1877.                  h.  m.     s. 

Mag.; 

1877.                 h.  m.     s.        Mag. 

Jan. 

9     .     .     I  18  28.36 

Sept.   30     .     .     I  44  30.02 

Sept. 
Oct, 

30     .     .     2     I  34.27 
23     .     .             34.21 

8.2 
8.5 

Oct.     23     .     .     2  [4  29.69 

(*)-37'3i'. 

Lalande  3390,  +36"  50'. 
1  Sept.     4     .     .     I  45     7.54      7.0 

(♦)+38'  59'. 

1 

(♦)4-56'  41'. 

Oct, 

22  .      .     I  23  16.98 

23  .     .               17.18 

Weissk  382,  +  lo**  28'. 

6.5 

.Oct.     II     .     .                7.80      6.5 
23     .     .                7-49      6.5 

n  +  36*'  47'. 

Oct. 

II     .     .     2    2  30.73 
23     .     .              30.63 

64  Ceti,  4  7'  59'. 

8.5 
8.3 

Oct.     23     .     .     2  14  42.35 
69  Ceti -0"  9'. 

Oct. 

II     .     .     1  23  49.11 

V  PiSCIUM,  +14*'  43'. 

k 

i  Sept.   20     .     .     I  45  12.21       8.5 

Oct.     II     .     .               12.29      8.5 

23     .     .               12.04      8.8 

Sept. 

4     .     .     2    4  51.50 

Sept.     2    .     .     2  15  38.58      5.5 
f  Arietis,  4-10'  3'. 

Nov. 

16      .       .       I    24   54.10 

/?  Arietis,  +20'*  12'. 

f»  Ceti,  4-8'  16'. 

1 

Aug.  28    .     .    2  18  13.55      5.5 

Dec. 

14      .       .                  54.17 
{*)4I5'4'. 

Jan.       5     .     .     I  47  50.85 

9     .     .              50.84 

26     .     .               50.74 

29     .     .              50.76 

Jan. 

Aug. 

Sept. 

9     .     .     2    6  28.97 

28     .     .             28.91 

4     .     .              28.90 

1 

1 

Sept.     2    .     .             13.57      5.0 
Weisse  278.  4-8*  i'. 

Oct. 

23     .      .     I  26  28.02 

8.5 

Sept.     4     .     .               50.74 
^              20     .     .               50.88 

Weisse  102,  4-4*  18'. 

1 

Oct.     II     .     .     2  18  38.55      8.4 

» 

Oct. 

23     .     .     2    8  33.79 

8.2 

Weisse  (2)  575,  +15°  7'. 

B.  A.  C.  578, -39*  12'. 

1 

{*)-r-9"  58'. 

Oct 

22      .       .       I    27   25.13 

8.4 

Aug.   28     .     .     I  48     5.31 

(•)-H55'  18'. 

1 

23      .       .                   24.94 

8.3 

Sept.     2     .     .                5.40      5 .0 

Oct.     23     .     .     2  19    6.20      7.3 

30     .      .                5-25 

Oct. 

II     .     .28  40.60 

8.0 

B.A.C.469,  +17"  51' 

56  Ceti,  —23°  7'. 

(•)4-55*  18'. 

B.  A.  0,750,  4- 10*  3', 

Oct. 

II      .       .       I    28      9.87 

^            • 

Oct.     23     .     .     I  50  54.57      5.5 

Sept. 

30     .     .29  13.08 

8.0 

Aug.   28     .     .     2^  19  34-73      6.5 

103  PiSCIUM,  4-16*"  0'. 

1 

B.  A.C,6o9, +ii'  44'. 

Oct. 

90                                              y        •# 

II     .     .              13.10 

8.0  1 

1 

Sept.     2     .     .              34.80      7.0 

Jan. 

9     .     .     I  32  37.77 

Oct.     II     .     .     I  52  50.86      5.5 

(♦)+55"  18'. 

1 

Weisse  305.  4-9'  57*. 

Lacaille  477,  —32*  47'. 

B.  A.  C.  613, —41°  45'. 

Sept. 

30      .       .      2     9  21.90 

8.3 

Sept.  30    .     .     2  20    9.83      6.0 
Oct.     23     .     .               9.93      6.5 

Oct. 

23     .     .     I  33    2.87 

6.5 

1 

Sept.   30     .     .     I  53  19.63      6.5 

0-1-55'  18'. 

1 

Weisse  562,  +2°  51'. 

1 
1 

1            ().  Arg.  S.  1219,  — 24"  2'. 

Oct. 

II      .       .      2     9  47.84 

8.0 

(•)-H9^  59'. 

• 

Oct. 

If     .     .     I  33  22.20 

8.0  , 

Sept.     2     .     .     I  54  41.97      7.2 

Lalande  4238,  4-17'  53*. 

' 

Sept.  30    .     .     2  20  12.40      7.5 
Oct.     23     .     .              12.46      7.7 

0+37"  39'. 

1 

a  PiSCIUM,  42*  11'. 

Sept. 

4    .     .     2  10  57.25 

7.5  , 

(*)+6r  II'. 

Oct. 

22     .     .     I  33  49.47 

7.3 

1 

Jan.       5     .     .     I  55  40.98 

(•)+55'  17'. 

1 

Sept.  30     .     .     2  23    4.13      8.0 

107  PiSCIUM,  4-19°  40'. 

1 
1 

9     .     .              41.01 

Sept. 

2     .     .     2  II     1.45 

8.5 

Oct.     II     .     .                4.15      8.0 

Jan. 

9      .       .       1    35    49.40 

Weisse  973,  4-12°  54'. 

(♦)^55*  21'. 

(♦)4-6i-  9'. 

Weisse  643,  —9"  20'. 

1 

1 

Oct.    23     .     .     I  55  58.08      6.5 

Oct. 

II     .     .     2  12  10  46 

• 

6.3 

Oct.     11     .     .     2  23  22.17      6.5 

Sept. 

2    .     .     I  36  24.58 
4     .     .             24.54 

1 
7.0  1 

0.  Arc.  S.  1259, -24**  28'. 

(♦)+55*  18'. 

Lacaille  767,  —33'  39'. 

1 

Sept.   30     .     .     I  57  10.88      6.0 

Sept. 

30      .       .      2    12    19.07 

8.0 

0% 

Oct.    23    .     .     2  25    1. 71      7.5 

109  PiSCIUM,  +19°  28'. 

Oct. 

II       .       .                  19.11 

8.0 

^^^       ^^  ^  W                            ^^   ^^V                             ^                                ^                                                                   ^^                                                      V                                                        ^                   ^^ 

Jan. 

5     .     .     1  38  12.81 

1 

54  CASSiopEiE,  +71°  0'. 

B.  A.  C.  718,  4- 56*  40'. 

75  Ceti.  -i*  36'. 

0  PiSCIUM,  +8"  32'. 

1 
1 

Oct.     II     .     .     I  58  33.35 

Oct. 

23     .     .     2  13  14.97 

7.5 

Aug.   28    .     .     2  25  53.89      5.5 

Jan. 

9     .     . 
26     .     . 

I    38(53.88) 
54.15 

(*)+i3''57'. 

(•)+56'4o'. 

]          Lalande  4761.  +36°  3»'. 

Sept. 

2     .     . 
20 
30     . 

53.95 
54.02 

54.11 

Aug.   28     .     .     I  59    2.36      9.0 
Sept.     2     .     .                2.28 

Oct. 

23      .      .      2   13  35.82 

8.2 

1 
I 

Sept.   30    .     .     2  28  21.66      7.0 
31  Arieiis,  4-fi'  54'. 

Oct. 

II 
22     . 

54.08 
54.06 

Weisse  1040,  +7'  39'. 

1  Persei,  4- 55'  16'. 

1 

Sept.    16    .     .     2  29  55.51 

23       .       .                    54. AU 

Jan.      9     .     .     I  59  42.55 

Sept. 

30      .       .      2   13  47.55 

6.0 

1 

Oct.     II     .     .              55.56 

1 

(*)+i3''36'. 

a  Arietis,  4-22*  52'. 

(*)+56''  41'. 

B.  A.  C.  803.  -30"  35'. 

Aug. 

28     .     .     I  43  24.86 

8.5 

Sept. 

2      .       .                  24.82 

7.8 

Jan.       5     •     •     2    0  14.52 

Oct. 

23      .       .      2    14    11.95 

.  Aug,   28     .     .     2  30  51.00      6.0 

1 
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Weisse  (2)  718,  +30**  18'. 

1877.  h.  m.    s.        Mag. 

Sept.   30    .     ,     2  31  13.65 

Weisse  (2)  727,  +25"  4^'. 
Oct.    23    .     .    2  31  27.89      9.0 

B.  A.  C.  810, +10"  8'. 
Oct.    *ii     .     .     2  32  26.11 

(*)-34'  12'. 
Sept.     2     .     •     2  32  44.64      7.0 

O,  Arg.  S.  1744,  —18°  20'. 
Oct.    23     .     .     2  35  28.24      7.7 

y  Ceti,  -»-2°  43'. 

Jan.     24  .  .  2  36  55.69 

Sept.     2  .  .  55.75 

30  .  .  55.67 

Oct.     II  .  .  55.64 

B.  A.  C.  857, +56"  32'. 
Oct.    23     •     •     2  40  11.27 

B.A.C.858. +56''35'. 
Oct.    23     .     ,     2  40  26.87 

Weisse  (2)  972,  4-24°  50'. 
Sept.     2    .     .     2  41  24.89      7.7 

Lalande  518T,  +36'  18'. 
Aug.   28     .     .     2  41  55.58 

Weisse  702,  +12"  32'. 
Sept.   30    .     .     2  42    3.10      8.2 

Weisse  (2)  10 18,  +24°  52'. 

Sept.     2     .     .     2  43    4.20      7.0 
Oct.     II     ,     ,  4.26      7.0 

17  Persei,  +34"  32'. 
Sept.    16     .     .     2  43  56.14 

P  FORNACIS,  —32°  56'. 

Jan.     24     .     .     2  43  56.56 

r  Persei,  +52°  15'. 
Aug.   28     .     .     2  45  32.73      5.0 

Weisse  790,  h-S"  51'. 


Sept.   30    .     .     2  47    9.99 
Oct.     II     .     .  9.97 


7.0 
7.2 


P»  Arietis,  -1-17°  50'. 

1877.  h,  m.     s. 

Jan.     24     .     .     2  48  54.03 


Weisse  846,  +o*  3'. 
I  Oct.    II     .     .     2  49  37.83 

.     Weisse  853,  +o'  3'. 
Oct.     II     .     .     2  49  55.11 

{•)+i4*39'. 

Sept.     2     .     .     2  51  50.74 
16     .     .  50.51 

(*)+i4*4i'. 
Jan.     26     .     .     2  52  21.32 

(♦)  +  i4"40'. 

Aug.   28     .     .     2  52  27.5') 
Sept.     2     .     .  27.37 

(*)+38''  26'. 

Sept    30     .     .     2  54    3.29 
Oct.     II     .     .  3.24 

23     .     .  3.34 

n  Ceti,  -|-3'  36'. 

Jan.     24     .     .     2  55  51.07 
Feb.      8     .      .  51.^7 

Aug.   28     .     .  51.03 


Mag. 


(♦)+38'  28'. 


1877. 


h.  m.     s.       Mag. 


(•)+37°  6'. 


Sept.     2 

30 

Oct.     II 

23 


a  . 


.  . 


a  a 


a  a 


2  58  14.18 
14.21 
14.28 
14.27 


(♦)+ 50-42'. 


Aug.    28 
Sept.    16 


2  59  43.06 
42.99 


B.  A.  C.  975,  +8"  I'. 
Feb.      8     .     .     3     2     3.66 


Jan.     24 


(*)+9'*  30'. 
.     3    4  21.36 


0  +  38'  27'. 


RUMKER  742,  +22°  27'. 

Sept.     2     .     .     2  48  25.54      8.8 


Aug.    28 
Sept.     2 


•35  12.14 

.  a  12.21 


(♦)+38'27'. 


Aug.    28 
Sept.     2 


.      . 


3     5  29.35 
29.46 


jl  Sept.   30     ."     .     3     5  52.52 

|i  Oct.     23     .     .  52.17      8.5 


8.5 
8.0 


{•)+37'  '13. 
Oct.     II     .     .     3    6  10.55      7.7 

C  Arietis,  +2o'  35'. 

Feb.  8  .  a  3    7  49.86 

Aug.  28  .  .  50.00 

Sept.  30  .  .  50.02 

Oct.  23  .  .  50.07 

B.  A.  C.  loio,  —9°  12'. 
Jan.     24     .     a     3    9  32.91 


Lacaille  1 1 14,  —22*  54'. 

1877.  h.  m.     s.       Mag. 

Jan.     24     .     .     3  24  25.00 


(♦)+46-  50'. 

OCta  23  a  a  3     25     38. OI  8.$ 

7  Tauri,  +24'  5'. 
Jan.     25     .     .     3  27    9.71      6.0 


9.5 


Weisse  {2)  209,  -+-23'  38'. 


Sept.   30    . 

Oct.  I  I  a 


3  "     7.60 

7.58 


7.2 
7.0 


q.o 


6.5 

6.0  ii 

6.0    I 


Weisse  173,  +  14-  45'. 
Oct.    23     .     .     3  II  36.15 

15  Eridani,  —22*  57'. 


7.0 


I  Jan.     24     . 
Feb.      8     . 


3  12  55.81 
55.74 


8.0 

7.7 
7.0 

7.5 


Weisse  251.  +8*  4^'. 
Sept,   30     .     .     3  15  11.79 

(*)+25''  4.'. 


(♦)+3i'*  36'. 

Sept. 
Oct. 

2 

30 
II 

a           .          3     27     21.57 
a           .                               21.48 
a           a                               21.45 

(•)+3i''  I/. 

6.0  • 

7.0 
6.0 

[an. 
Feb. 

29 
8 

a            a           3      27     42.82 
.            .                                 42.82 

(♦)-l-3i**  16'. 

8.2 

Jan. 

29 

.     .     3  27  59.09 

1 

(•)+46'*  50'. 
Oct.  23  .  .  3  28  5.78   7.5 

(•)+46'  50'. 

I 
Oct.  23  .  .  3  28  25.61   6.5  \ 


8.3 


6.5 
6.5 


9.0 


l*)+38'  27'. 
Aug.  28  .  .35  6.05 

l»)+38'  27. 

Sept.     2    a     a    3    5    7.86      8.5 


8.5 


8.5 


Oct.     II     a     .    3   16  27.39      9.2 

65  Arietis,  -i-2o*  24'. 
Feb.      8     .     a     3  17  20.49 

Weisse  {2)  376,  +37"  38'. 

Sept.  2  a  a  3      19     29.09  7.2 

Welsse  (2)  393,  -f  i8'  19'. 
Sept.   30    .     .     3  20    2.03      7.2 

Lacaille  1102,  —28*  55'. 
Feb.      8     .     .     3  21  35.62      7.7 

Rumker  870,  +  18"*  21'. 
Jain.     25     .     .     3  22  46.04      7.5 

(♦)-h5°  28', 
Oct.     II     .     .     3  22  57.11       8.5 

{*)+5°3i'. 
Oct.     II     .     .     3  23     5.72      8.2 

O.  Arc.  S.  2302.  -iS**  16'. 

Sept.     2     .     a     3  23  45.75      9.0 
30     .     .  45.62      8.3 


0+31'  15'. 

Feb.      8 

.            a           3     28     28.87 

(*)+3i°  37'. 

7.5 

Sept.     2 
30 

.  .  3  28  53.37 
.     .               53.42 

7.5 
8.3 

B.A 

L.  C.  IIO^.  +d2'  12'. 

Jan.     24.    .     .3  29  41.73 

B.  A.  C.  nil, -h62'5o'. 
Jan.     25     .     .     3  31  29.90 

12  Tauri,  4-2'*  39'. 


Sept.   30    . 
Oct.     1 1 

23 


■  • 


3  33  26.85 
26.80 
26.88 


6.0 
55 

6.0  : 


0  Persei,  +33'  35', 


Jan. 


2» 
25 


.     . 


3  34  34.99 
35.05 


Weisse  (2)  733.  +26*  10'. 
Sept.     2     a     a     3  35    4.58 

Weisse  (2)  750,  +38*  o'. 
Feb.      8     a     a     3  35  54.84       8.0 

Weisse  {2)  751,  +38'*  o'. 
Feb.      8     .     a     3  35  57.29      8,2 
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(*)  +  20'  10'. 


1877. 

Jan.    29 


h.  m.      s. 
3  38  57.63 


Mag. 
9.5 


(*)-»-23''  15'. 


Jan.    34  . 

25  . 

Feb.      8  . 

Sept.  30  . 

Oct.    23  . 


3  39  17.34 
17.10 

17.04 
17.21 
17.32 


7.5 
8.0 

7.5 


(•)+23*  17'. 

Jan.    34     .     .     3  40    0.07 
2S     .     .  0.24 


(♦)  +  23''  21'. 

Jan.    24     .     .     3  40    3.75. 

(•)+24°  12'. 
Jan.    26     .     .     3  40    4.08 

(•)+24°  16'. 
Jan.    26     .     .     3  40    6.20 


Lalande  7206,  +34*  43'. 

1877.  h.  m.      s.       Mag. 

Sept,   30    .     .     3  48  33.29      6.0 


(•)-H75'5i'. 
Jan.     24     .     .     3  48  43.74 

Lalande  7220,  +22"  48'. 
Oct.     II     .     .     3  48  44.41      8.2 

n+35'  37'. 
Jan.     25     .     .     3  48  45.12      7.8 

Lalande  7238,  +22*  50'. 
Oct.     II     .     .     3  49  10.83      7.8 


7.5 


33  Tauki,  +22°  50'. 


8.8 


Jnn. 
Oct. 


29 
II 


•      • 


•      * 


3  49  46.17 
46.42 


6.0 


(•)+23'  24'. 


Jan. 


«4 
25 


•  • 


3  40    9.29 
9.50 


/  Eridani,  —13*  51'. 


9  Tauri.  +23**  43'. 

Sept.     3     .     .     3  40  10. 47 
Oct.     II     .     .  10.52 


(•)+23*'  14'. 
Feb.      8     .     .     3  40  19.37 

Weisse  (2)  931,  +26"*  42'. 

Jan.     36     .     .     3  43  19.59 

39     .     .  19.36 

Feb.      8     .     .  19-55 

Radcliffe  1084,  +40**  27'. 


Jan.  25 
26 
29 

Feb.      8 

19 
Sept.    30 

Oct.     23 


3  52  17.41 
17.49 
17.47 
17.41 
17. 54 
17.45 
17.43 


7.5 


8.4 
8.7 
9.0 


Lalande  7391,  +38'  47', 
Jan.     24     .     .     3  54  16.71       75 

(•)+3"  50'. 
Oct.     II     .     .     3  54  43.50      8.2 

A»  Tauri,  +21°  40'. 
Feb.     19     .     .     3  57  25.59 


Sept.   30    .     .     3  43  48.53 
Oa.    23    .     .  48.52      7.0 

(♦)+27*'  28'. 
Oct.     II     .     .     3  44  25.96      8.0 

0+75'  51'. 
Jan.    34     .     .     3  45  29.74 

Ruuker  1023,  +16*  17'. 
Feb.      8     .     .     3  47  27.13 

(•)+75'  51'. 
Jan,    24     .     .     3  48  10.98 


A' Tauri,  +2i'4o'. 


Jan.     24 

26 

Feb.      b 

19 


•  • 


3  58  3.36 
3.65 
3.42 

3.33 


7.0 


(•)-l-2i-  43'. 


Jan.     24 

29 
Feb.      8 


.     . 


.     . 


•     . 


3  58  4  47 
4.36 
4.32 


7.7 
8.2 


(*)+37'  48'. 
Jan.     25     .     .     3  59  22.94      7.0 

Weisse  (2)  1251,  +41**  9'. 


Weisse  (2)  1269,  +41''  10'. 

1877.  h.  m.     s.        Mag. 

Oct.     II     .     .    4    o  32.17      6.0 
23     .     .  32.09 


(•)-3i"  22'. 
Feb.      8     .     .     4    o  44.65      8.0 


Jan. 
Feb. 


w»  Tauri,  +19'  19'. 

24     .     .41  60.09 
26    .     .  60.06 

19    .     .  59.99 


(•)+i6'59'. 
Oct.    23     .     .44  37.22      8.5 

RUMKER  1 1 10,  -I-16'*  59'. 

Oct.    23     .     .45  28.17      6.0 

0-6°  49'. 

Jan.     29     .     .     4    6  55.54      6.5 

46  Tauri,  -k-j"  23'. 
Feb.    19    .     .46  55.76 

(♦)-3«'  38'. 
Oct.     II     .     .     4    8  25.46      7.7 

Lalande  7987,  +16'  17'. 
Oct.    23     .     .    4  10  26.41      7.7 

O.  Arc,  S.  2939,  -22"  27'. 
Jan.     29     .     .     4  10  34.19      7-3 

51  Tauri,  +21°  19'. 
Feb.      8     .     .     4  11    6.36      6.5 

Weisse  (2)  203,  +17*  31'. 
Oct.    II     .     .     4  11  33-37      3.0 

Weisse  (2)  204,  +I7'  31'. 
Oct.     II     .     .     4  ■>  33.59      9.0 

y  Tauri,  +15'  20'. 


Weisse  (2)  344.  +16**  35'. 

1877.  h.  ra.     s.        Mag. 

Jan.    26    .     .     4  17  24.25 
Feb.    10    .     .  24.50      7.0 


(♦)-25-  40'. 

Jan. 
Feb. 
Oct. 

25 
14 
II 

23 

.  .  4  18  13.06 
.  .      13.16 

.  .  13.03 
.  .      13.10 

(•)+i7"  13'. 

7.3 
7.7 
7.0 

7.5 

Feb. 

17 

.  .  4  18  48.35 
(♦)+i6'28'. 

7.3 

Oct. 

II 
23 

.  .  4  19  36.43 
.  .      36.62 

7.0 
7.7 

B.  A.  C.  1374.  -35*  2'. 
Feb.    19     .     .     4  20  23.17 


e  Tauri,  +18°  54'. 

Jan.     24  .  .  4  21  26.16 

Feb.    10  .  .  26.20 

13  .  .  26.11 

17  •  .  26.09 


Lacaille  1463,  —32°  41'. 
Feb.    15     .     .     4  22  58.38      7.3 

(•)-32-  44'. 
Feb.    15     .     .     4  23  55.03 

(•)+35'39'. 
Jan.     25     .     .     4  24  26.48      9.2 

Weisse  (2)  506.  .1-35"  35'. 

Jan.    24  .  .  4  24  55.57  8.5 

25  .  .  55.38  8.5 

26  .  .  55.47  8.5 
Feb.      8  .  .  (55.09) 

10    .     .  55.68      8.3 


T«  Eridani,  —25'  o'. 

Feb.  19  .  .  3  48  28.78 
Oct.  33  .  .      28.62 


Oct.     1 1 
23 


.     . 


3  59  54.51       7.5 
54.53 


li  50  Persei.  +37*  46'. 

I 

5.0  I  Jan.     25     .     .40  24.75      6.0 


Jan.    24  . 

25  . 

Feb.    14  . 

15  . 

17  . 

19  . 


4  12  47.69 

47.73 
47.72 
47.68 
47.68 

47.64 


63  Tauri,  -hi 6*  30'. 
Feb.      8     .     .     4  16  31.71      6.5 

56  Persei,  4-33*41'. 
Jan.    39    .     .    4  16  39.11      6.0 


B.  A.  C.  1404,  —30'  43', 

Oct.     II     .     .     4  25  33.61      7.0 
23     .     .  33.62      6.5 


(♦)+22'  4'. 
Jan.     26     .     .     4  28  45.95      9.0 

a  Tauri,  + 16"  16'. 


Jan. 
Feb. 

29  « 

,  .  4  28  51.93 

10 

51.83 

12  . 

.  .      51.83 

14  . 

.  .      51.76 

19 

.  .      51.78 

21 

.  .      51.80 

(•)+27'  o'. 
Feb.    15     •     .     4  29    8.63 


39 77  a 
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MEAN  RIGHT  ASCENSIONS  OF  STARS  FOR  1877.0, 


0+3'  49'. 

O+io'  45'. 

1 

(•)+io-46. 

(•)-25-  49'. 

1877. 

h.  m.     s. 

Mag. 

1877. 

h.  m.     s.        Mag. 

1877.                  h.  m      s. 

Mag. 

1877.                 h.  m.     8. 

Mag. 

Oct. 

23 

.     .     4  29  30.9^ 

(♦)-|-22*  4'. 

7.5 

Feb.    14 

.     .     4  41  27.85 
(♦)+io*45'. 

Feb. 
Oct. 

14     .      .     4  42  38.76 
19     •      .               38.76 
II     .      .               38.77 
23     .     .               38.58 

8.5 

• 

Ian. 
Feb. 

25     .     .     4  51  22.47 
14     .     .              22.33 

9.0 

1 
1 

1 

Jan. 
Feb. 

as 

17 

.      .     4  29  44.99 
.     .               44.36 

8.5 
8.7 

Feb.    10 
19 

.     .     4  41  37.12              1 
.     .              37.16      8.2  ' 

(♦)+IO«42'.                           1 

Feb. 

(♦)  +  I0-42'. 

17    :    .    4  42  38.95 
19    .    .          38.99 

7.2 

8.2 

Feb. 

(♦)-25°  49 . 
15     .      .     4  51  40.63 

{♦)+38-  17'. 

9.5 

Weisss  (2)  634,  -f  2g°  10'. 

1 

Feb.    21 

.     .     4  41  37.68 

Oct. 

23     .     .     4  52  38.67 

7.5 

Oct. 

II 

.     .     4  30  42.34 

8.0 

(♦)tio'42'. 

Feb. 

(•)+io-42'. 
17     .     .     4  43  43.66 

{•)+38'  17. 

WETSSEI646,  +7"  6*. 

Feb.    17 

.     .     4  41  40.35 

1 

Oct. 

23     .     .     4  52  46.69 

Jan. 

24 

.      .     4  31   16.91 

19 

.     .               40.06      8.5 

Feb. 

Weisse  925,  +1"*  19'. 
21     .     .     4  44    7.37 

1 

1 

1 

t  AURIG^  -1-43*  38'. 

* 

n+ss**  31'. 

(*)+io°43'. 

Oct. 

23     .     .                7.42 

8.0 

Feb. 

21     .     .     4  53    8.71 

1 

Jan. 
Feb. 

26 

.     .     4  33     5.53 

9.0 

Feb.    14 

.     .     4  41  41.65              1 

1 

10 
15 

.     .                5.75 
.     .                 5-23 

8.5 

19 
21 

.     .              41.69      8.2 
.     .              41.76 

Weisse  IV.926,+io' 46' 

• 

64  Eridani,  —12*'  42'. 

17 

.     .                 5.47 

Oct.     11 
23 

.     .              41.70 

.     .              41.80      8.6 

Feb. 

17     .     .     4  44  23.75 
19    .     .             23.53 

1 
7.5 

Jan. 

29     .     .     4  54  12.75 

Weissk  725,  +8'  2'. 

(♦)-hio°43'. 

(•)+43'  52'. 

0+27-  35'. 

Feb. 

14 

.     .     4  34  31*88 

8.7 

Feb.    14 

.     .     4  41  41.85 
.     .              41.94 

w 

Feb. 

8     .     .     4  56  56.47 

7.0 

19 

.     .              3i«87 

17 

Jan. 
Feb. 

25     .      .     4  44  59.97 
10    .     .             60.19 

9.0 
8.0  . 

14     .     .              56.68 

7.0 

y^    ^ 

(•)-25-  53'. 

(•)+io"43'. 

Weisse  972,  +1**  19'. 

1 

1 
1 

Jan. 

(•)+23-  32'. 
26     .     .     4  56  57.01 

7.0 

Oct. 

II 

.     .     4  35     7.82 

9.2 

Feb.      8 

.      .     4  4»  43.05 

Feb. 

13    .     •.    4  45  50.61 

8.0 

J 

(•)+27'  34'. 

(•)-25    53. 

(•)+I0°40-. 

Lalande  9106.  +43"  51'. 

Feb. 

8     .     .     4  57  19.31 

8.5 

Oct. 

23 

.     .     4  35     950 

9.0 

Jan. 
Feb. 

25     .     .     4  46    1.68 

6.0 

Oct.     1 1 

.     .     4  41  44.05 

8     .     .                 1.58 

6.5 

23 

.     .               44.06      8.0 

10     .     .                2.00 

•# 

II  Orionis,  -Ms*"  14'. 

(•)-26'  00'. 

15    .    .           1.75 

6.5; 

Jan. 

24     .     .     4  57  32.50 

Jan. 
Feb. 

26 

.     .     4  35  34.69 

8.3 

(•)4  lo''  43'. 

29     .     .              32.58 

15 

.     .               34.40 

8.2 

\     •                        •  •^ 

(•)+43'  54'. 

Oct. 

11     .     .              32.54 

17 

34.46 

8.2 

Feb.    21 

.     .     4  41  44.42 

Jan, 

26     .     .     4  46    3.23 

6.0 

0+27' 33'. 

B.A.C.  1443.  +80°  59'. 

« 

(•)+io-43'.                      1 

0+43°  47'. 

Feb. 

8     .     .     4  57  34.58 

8.5 

Jan. 

25 

.     .     4  37  23.77 

Feb.      8 

.     .     4  41  46.79 

w%     « 

29 

.     .               24.82 

17 

.     .              46.91 

Feb. 

14     .      .     4  47  13.60 

8.5 

(*)+  45"  6'. 

Feb. 

8 

.     .               24 . 28 

19 

.     .              46.62      8.2 

,^% 

15     .      .               13.51 

8.5 

» 

13 

.     .               23.09 

21 
Oct.     II 

.     .              46.68 
.     .              46.61 

Oct. 

II     .     .               13.66 

8.5 

Jan. 
Feb. 

25     .     .     4  58  33.34 
13     .     .               33.58 

8.3 
8.0 

(•)+io'43'. 

23 

.     .              46.76      8.0 

B.  A.C.  1518,  +24*  23'. 

1 

15     .     .               33.48 
17     .     .               33.57 

8.0 

Jan. 

26 

.     .     4  40  27.70 

7.S 

(•)+io°42'. 

Jan. 

29     .     .     4  48  46.01 

0-23^48'. 

(♦)  f  10**  42'. 

Feb.    17 

.     .     4  41  48.79              1 

1 

(»)+I3''22'. 

Feb. 

14     .     .50  20.46 
19     .     .               20.19 

7.5 

Jan, 

26 

.     .     4  40  41.70 

8.S 

Jan. 

24      .       .      4   48   56.32 

7.0 

21      .       .                  20.38 

8.2 

9  Camelopardi.  4-66*  7'. 

1 

• 

0+10°  43'. 

Jan.     24 

.      .     4  41   50.25 

B.  A.C.  1531.-25°  52'. 

^^ 

RUMKER2553,  +30' 9'. 

Jan. 

26 

.     .     4  40  44.46 

8.5 

(•)+I0"42'. 

Feb. 

8     .     .     4  50  27.93 

7.2 

Oct. 

23     .     .     5    3  14.25 
(*)+  3o'  13'. 

Jan. 

26 

(•)+io'43'. 

.     .     4  40  46.86 

Feb.    17 

.      .     4  41  57.31 

Oct. 

0+37^  43'. 
II     .     .     4  50  54.44 

8.5 

Jan. 
Feb, 

26     .     .     5    3  58.27 
14     •     •              58.16 

9.0 

(•)+io''42'. 

0-29^  53'. 

4  AuRiG.it:,  +37°  43'. 

0.  Arc.  S.  3720,  —25*  30' 

• 

Feb. 

15     .      •     5     4  25.40 

8.Q 

^b. 

14 

.     .     4  41   12.76 

Feb.    15 

.      .     4  42  12.98       8.2 

Oct. 

II     .     .     4  50  54.48 

5.5 

21     .     .               25.81 

8.8 
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(•)+3o'  I7^ 

1877.  h.  m.    s.       Mag. 

Feb.    10    .     .54  44-64      8.5 


fl  AURIGiC,  +  38°  20'. 

Jan.  39     .     .     5     S    o*^        5-o 

(♦)+3o'i7'. 
Feb.    13     .     •     5    5    6.32 

Weissb  56,  +  4°  12'. 
Feb.    17     .     .55  14.61 

We;isse  55.  +  %"  16'. 
Feb.    17     .     .55  14.96 

(•)-25'  36'. 
Feb.    21     .     .     5    5  16.  II      9.0 

(*)+3o'i5'. 
Feb.    13     .     .     5     5  53-76 

(*)-25'  33'. 
Feb.    19     .     .56     7.23 • 

(•)-25''  33'. 
Jan.     25     .     .     5    6    9.85      9.3 

Weissb (2)  iii,  -+-  30'  17'. 

Feb.    10    .     .56  22.67      7.5 
14     .     .  22.59      7.5 


(♦)-25°2l'. 


1877. 

Feb.    10 

14 
15 
17 


•     ■ 


a  • 


h,  m.    s.  Mag, 

5  14  (40.90)  8.0 

41.64  8.5 

41.68  8.5 

41.47 


(*)+77'  50'. 
Feb.    19     .     .     5  17    5.00      8.0 

Weisse  (2)  430.  +  37*  55'. 
Feb.    21     ,     .     5  17  13.72      8.3 

Weissr  (2)  431,  +  37**  55'. 
Feb,  -21     ,     .     5  17  13.93      8.0 


^  Tauri.  +  28'*  30'. 


Jan. 
Feb. 


25 

29 

8 


•  • 


•  • 


5  18  31.05 
30.82 
31.08 


{•)+3o''  15'. 
Feb.    10     .     .     5     7  30.18 

WsisSE  136.  -8"  16', 
Oct.    23     ,     .     5    7  38.31 


9.0 


(•)+38''  58'. 
Feb.    15     .     .     5  18  58.68      9.2 

(•)+38^57'. 
Feb.    15     .     .     5  19  15.27      9.0 

(•)+38'  43'. 
Feb.    10     .     .     5  20  44.40 


(*)  +  3o'22'. 


Feb. 


»5 
17 


•  • 


5    8     1.24 
I  22 


7.2 


6.0 


i^ORiONis,  —  8*  21'. 
Oct.     23     .     .     5    8  37.62 

B.  A.  C.  1619,  -h  77**  51'. 

'    Ian.     26     .     .     5  10  30.77 
j    Feb.      8     .     .  31.04 

I  13     .     .  30.36 

14     -     .  30.36 

21     .     .  31.01 


B.  A.  0,1641,-35**  4'. 
Feb.    19    .     .     5  II  21.96      6.5 

O  COLUMBiC.  —  35*  O'. 

Feb.    19    .     .     5  13    2.97 


(♦)+38*  44'. 
Feb.    17     .     .     5  21     1.88 

(*)-f  54'  35'. 
Feb,    21     .     .     5  21  24.04 

(•)4-38'  58'. 
Feb.    15     .     .     5  21  24.33 

0-32''  35'. 
Feb.    14     .     .     5  21  38.16 

(♦)+20''  27*. 

Feb       8     .     .     5  21  39.36 
13     .     .  39.53 

0-32"  29'. 
Feb.    19     .     .     5  23  16. 1 1 

X  AURIGiB,  +  32"  7'. 

Jan.    25     .     .     5  24  43.31 


6  Orionis,  —  o'  23'. 


fan. 
Feb. 


26 

8 

21 


5  25  43-39 
43.44 
43.40 


Weisse  603,  —  o**  22'. 


Jan. 
Feb. 


26 
21 


.     • 


5  25  43.47 
43.40 


8.0 


8.5 
7.0 


6.5 


5.0 


(•)-5^  36'. 


1877. 
Feb.    19 


•  • 


h.  m.    s.        Mag. 
5  27  49.55      9.5 


(♦)-l3'  16'. 
Feb.    17     .     ,     5  28    1.29      8.5 


e  Orionis,  —  i"  17'. 


Jan. 
Feb. 


26 
10 

21 


•       • 


5  29  58.23 
58.21 

58.39 


B.  A.  C.  1751,  + 65**  37'. 

Jan.     25     .     .     5  30    7.08 
"Feb.    13     .     ,  6.85 

(♦)+25''  56'. 
Feb.    19     .     .     5  30  14.65      8.0 

(*)+25-  32'. 
Feb.    14     .     .     5  30  19.42      9.0 

(•)+7o'*  i8'. 
Feb.    17     .     .     5  33  24.64 

O  Arc.  N.  6082,  -h  70**  14'. 

Feb.    17     .     -     5  33  38.23 

(•)4.38'  16'. 
Jan.     25     .     .     5  35    4.77      8.0 


(*)+38''n'. 


Feb. 


10 

13 

15 

»9 
21 


5  35  36.68 
36.51 
36.46 
36.52 
36.60 


7.5 


8.U 


(•)+38°  II'. 

Feb.  13  .  .  5  35  47-84 
15  .  .      47.78 

19  .  .      47.85 
21  .  .      47.84 


(•)-r38°  12'. 
Feb.  10  .   .  5  35  50.06 

0  +  38'  7'. 
Feb.  13  .  .  5  36  35.93 


9.0 
8.5 


8.5 


(•)-H38**  6', 


Feb. 


10 

• 

5  37  50.20 

13 

• 

50.03 

17 

• 

50.02 

21 

• 

49.97 

8.0 


(•)+38''  7'. 
Feb.  17  .  .  5  38  36.75 


(*)+38-  7'. 
Feb.  13  .  .  5  38  44.67 


(•)+38'  5'. 


1877. 
Feb.  10 


h.  in.  s.   Mag. 
5  38  46.87   8.2 


(•)+38''  7'. 


Jan. 
Feb. 


25 
10 

13 
15 

17 


.  • 


•  • 


5  39 


7.52 
7.78 
7.43 
7.39 
7.59 


8.3 
8.5 


B.  A,  C,  i860,  —  23"  i'. 
Feb.  15  .  .  5  44  45.45   6.0 

(♦)+ao'  17'. 
Feb.  21  .  .  5  45  46.52 

Weisse  1143,  —  13"  45', 
Jan.  25  .  .  5  45  57.63 

B.  A,C,  1867,  +2o'  16', 
Feb,  21  .  .  5  46  0.37   7.0 

Lacaille  2023,  —25"  15'. 
Feb,    17     .     .     5  46  53.88 

o  Orionis,  +  7*  23'. 

Feb.    14     .     .     5  48  30.89 

15     .     .  30.82 

Mar.    15     ,     ,  30.88 


(•)+7"  18'. 
Feb.    13     .     .     5  50    4. II 

0-29"  56'. 
Feb.    10    .     .     5  50  25.23 

0-29'  56'. 

Feb.    17     .     .     5  50  53.13 
19     .     .  53.27 

(♦)-29*  56'. 
Feb.    17     .     .     5  50  55.09 


•8.5 


7.5 


7.5 


19 


54.79 


(♦)+7'  20'. 
Jan.     25     .     .     5  51    9.84      9.0 

(•)+7'*  22'. 
Feb.    13     .     .     5  51  13.85      8.5 


(•)-32*'  o'. 
Feb.    21     .     .     5  52  13.73 

B.  A.  C.  1935,  +  37*  58'. 
Feb.    19    .     .     5  56  36.35      6.0 

Weisse  1479,  —  14*  6'. 
Feb.    13     .     .     5  58  36.32 
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Weisse  1487,  —  14'  c'. 

1877.  h.  m.    s.       Mag. 

Feb.    13     .     .     5  58  58.56 


Weisse  istx),  —  14'  6'. 
Feb.    13     .     .     5  59  17.12 

(•)+2o°7'. 
Feb.    15     .     .     5  59  24.11      8.5 


(•)-25'45'. 

ii   1877. 

h.  m.   8. 

Mag. 

Feb.  15 

.  .  6  22  43.58 

9.0 

17 

.  .      43.6a 

8.3 

>9 

.  .      43.51 

21 

.  .      43.74 

9.0 

(♦)+2o''8'. 


Feb.    15 
21 


.     . 


.     . 


6    o    2.10 
2.06 


I 


Q.O 
8.0 


r)+37'  58'. 

Feb,  (17     ,     .     60    5.91 


(•)-25-  48'. 
Feb.    21     .     .     6  22  43.^      8.0 


O.  Arc.  S.  5176. -25*48. 

Feb,    17     .     .     6  24    9.96      8.0 
21     .     .  10.00 


19 


5.79      90 


(•)  +  20''  12'. 


Feb.    xo    •     .60  19.22 

21     .     .  19.27      8.5 


- 

n+ai**  26'. 

Feb. 

15 
21 

.  .  6  2  27  14 
.  .      27.22 

8.5 


(♦)+3i''23'. 
Feb.    21     .     .     6    2  43.81      8.5 


• 

(•)-26"4a'. 

Feb.  17 
19 

.  .  6  6  47.60 
.  .      48.08 

• 

(•)-26*'  42'. 

Feb.  17 
19 

.  .  6  6  51.44 
.  .      51.38 

9.0 


8.0 


B.  A.  C.  2021,  -+-35*  15'.  • 
Feb.     19     .     .     6  10  39.90 

Weisse  428,  —14"  15'. 
Feb.    17     .     ,     6  15  38.89      8.0 

Weisse  446,  —14"  20'. 
Feb.    19    .     .     6  16    4.33 

47  AURIGiC,  +46°  46'. 
Jan.     25     .     .     6  20  51.76 


B.  A.  C.  2069.  +78°  5*. 


Feb. 


10 

13 
14 


6  21  21.60 
21.03 
20.61 


B.  A.  C.  2100,  —25"*  45'. 

Feb.    15     .     .     6  22  14.03 
21     .     .  14.02 


6.7 
7.0 


(♦)+28*  7'. 
Jan.     25     .     .     6  25  56.84 


49  AURIGiC,  +28*  7'. 

Jan.     25  .  .  6  27  27.19 

Feb.     14  .  .  27.38 

21  .  .  27.18 

Mar.    23  ,  .  27.29 


y  Gfminorum,  •h6*  30'. 


Jan. 
Fob, 

25  .  . 

6  30  36.38 

10  .  , 

36.47 

13  .  . 

36.48 

14  .  . 

36.37 

15  .  « 

36.38 

17  .  . 

36.51 

19  .  . 

36.42 

Mar. 

15  .  . 

36.36 

23  .  . 

36.42 

(•)-32*  4'. 
Feb.    21     .     .    6  32  24.73 

Weisse  (^  1043,  +36*  17'. 


Feb.    15 
21 


6  35  55.02      8.3 
55.18      8.2 


Weisse  (2)  1044,  +36"  15'. 

Feb.     15     .     .     6  35  56.01      7.3 
21     .     .  56.22      6.5 


O.  Arc.  S.  5522,  —27"  37'. 
Feb.     13     .     .     6  36  51.10      8.0 

(♦)-.23'*  32'. 
Mar.    15     .     .     6  37  52.83      9.0 

42  Camelopardi,  +67**  43'. 

Feb.    10     .     .     6  38    7.41 

17     .     .  7.21 

Mar.    23  7.13 

24     .     .  7.23 


B.A.C.2210. -h77*'8'. 

1877.  h.  m.      s.       Mag, 

Feb.    17  .  .  6  42    5.76 

21  .  .  5.88 

Mar.    15  .  .  6.24 


0-28^35'. 
Feb.    15     .     .     6  43  54-15 

Groombridge  1 24 1,  +38''  4'. 
Feb.    21     .     .     6  47    9.15      7.5 

B.  A.  C,  2247. +70*  59'. 

Feb.    14     .     .     6  47  21.95 
Mar.    15     .     .  22.30      6.5 

(•)-24'*  15'. 
Feb.    15     .     .     6  48  25.89      9.5 

(•)-24'  13'. 
Feb.    IS     .     .     6  48  34.94      8.0 


0-38'*  50'. 

Feb.    17     .     .     6  49  19.78 
19     .     .  19.90 


(*)-30-  43'. 
Feb.    15     .     .     6  52  17.48      8.8 

(•)-30-  43'. 
Feb.    13     .     .     6  52  51.30 

t  Canis  Majoris,  —28*  48'. 


Mar.    24 
30 


6  53  47.53 
47.57 


(•)-2o'  26'. 
Mar.    23     .     .     6  55  16.78 

(♦)-2o'  28'. 
Mar.    23     .     .     6  55  23.05 

(♦)-2o'26'. 
Feb.    19     .     .     6  56  12.24 

44  Geminorum,  +22**  53'. 
Feb.    13     .     .     6  57  54.16 


7.0 


6.5 


(♦)-23''  22'. 
Mar.  15  .  .  6  38  59.42 


1 

(♦)+22''  53'. 

'  Feb.  13 

.  .  6  58  23.34 

1 

(♦)-I4''42'. 

Feb.  14 
21 

..71  48.44 
.   .      48.25 

9.0 


B.A.C.a3i7. +8x''a9'. 

1877.  h.  m.  s.   Mag. 

Feb.  15  .  .  7  I  55.41 

17  .  .      56.54 

19  .  .      56.97 

Mar.  IS  .  .      57.73 


{•)-i4-42'. 
Feb.  14  .  .  7  a  44.12 

{•)-i4-42'. 

Feb.  13  .  .73  48.17 
14  .  .      48.44 


0-14"  42'. 


Feb.  13 

14 
ai 


•  • 


7  2  55.37 
55.67 
55.71 


9.0 


6  Canis  Majoris,  — a6*  12'. 

Mar.  23  .  .  7  3  23.46 
24  .  .  23.53 
30  .  .      23.47 


{•)~I4'44'. 
Feb.  ai  .  .  7  7  34.75   8.0 


n+41*'  45'. 

Mar.  15 

-.79  32.89 
(•)-23'  30'. 

9.0 

Feb.  15 

.  .  7  10  23.21 

8.3 

ai 

.  .      33.47 

8.5 

Lacaille  2684,  —33**  34'. 

Feb.    15     .     .     7  10  37.76      7.0 
31     .     .  37.89      6.5 


B.  A.  C.  3377, +81' 8'. 


Feb.    13 

14 
Mar.    33 

24 
30 


7  13  I0.4S 
9.3' 

10. 03 

9.69 

10.90 


6.0 


6  GeMINORUM,  +33*  13*. 


Feb.    17 
19 


7    13  46.61 
46.54 


(•)-34*  41'. 
Feb.    17     .     .     7  i6     3.10      7.0 

(•)-i4''38'. 
Mar.    15     .     .     7  17  13. 00      9.0 

O.  Arg.  S.6696,  —34*  41'. 


Feb.    17 
19 


7  17  16.97 

17.03      7.5 


. 
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(•)-35'^4i'. 

1877.  h.  m.      s.       Mag. 

Feb.    15     .     .     7  17  49.96      8.3 


n-SS''  44'. 
Feb.    15     .     .     7  17  50.27      7.8 

(♦)-24''  43'. 
Mar.    20     .     .     7  18  22.52 

O.  Arc.  S.  6728,  —24°  41'. 

Feb.    14     .     .     7  18  23.45 

19     .     .  23.31      7.5 


Weisse  (2)  874,  ■I-2I'  44'. 


1877. 


h.  m.      s.       Mag. 


(*)-29''  50'. 


O.  Arc.  S.  6754.  - 1 8**  46'. 
Feb.    13     .     .     7  19  18.97      8.5 

O.  A  RG.  S.  6762.  -  X  8"  46'. 
Feb,    13     .     .     7  19  25.69      6.5 

Lalande  14473.  +41"  5'. 
Mar.    24     .     .     7  21  43.19      7.0 

(•)+40°  42', 
Feb.    15     .     .     7  22  27.24      8.3 

Weisse  (2)  594,  +40'*  42'. 
Feb.    13     .     .     7  22  35.39      8.0 

Weisse  (2)  625.  +40°  42'. 
Feb.    15     .     .     7  23  31.91      8.2 

(•)-i4-46'. 

Feb.    17     .     .     7  23  33.75 

19     •     .  33.63      8.5 

Lalande  14619,  —14*'  44'. 
Feb.    19     .     .     7  23  46.07      6.5 

(♦)+22*  32'. 

Feb.  14  .   .  7  24  0.57   8.3 
(•)-20'  32'. 


Feb.  21  .  .  7  30  59.77   8.2 
Mar.  30  .  .      59.53   8.2 


(*)~23'  32'. 
Mar,  20  .  .  7  31  3,19   8.0 


0-31-  3'. 

Feb.    15     .     .     7  31  46.94 
17     .     .  47.01 


Lacaille  7876.  —23*  29'. 

Feb.    13     .     .     7  32    5.06      6.5 
Mar.    20     .     .  4.92      7.0 


0-31"  3'. 


Feb.    15 
17 


•     • 


7  32    6.30 
6.37 


1877. 


h.  m.     s.       Mag. 


(*)  +  i5'34'. 
Feb.    14     .     .     7  34    9*93 


8.5 


(•)+io'24'. 
Mar.    15     .     .'    7  34  20.06      8.0 

(•)-i4"2r. 
Feb.    19     .     .     7  34  53. 74 

O.  Arc.  S.  7286,  -29°  55'. 
Mar.    23     .     .     7  37  15.03 

O.  Arg.  S.  7296,  —29'  57'. 

Mar.    15     .     .     7  37  27.70      8.0 
23     .     .  27.89 

30    .     .  27.94 


P  Geminorum,  +  28°  19'. 


Feb.    13 

M 
15 
17 

21 


7  37  47.27 
47.27 
47.28 
47.22 
47.25 


Lalande  15079,  -  11"  o'. 


Mar.    15     .     .     7  25     6.37      7.0      Feb,     19     •     •     7  38  12.50 


Weisse  (2)  730,  4-41°  43'. 


Feb.    15 

17 
21 

Mar.    20 

23 
24 


7  26  51.48 

51.45 
5'.  50 

51.45 
51.47 
51.49 


9.0 

7.5 


Weisse  (2)  840,  +21°  40'. 


Feb.    14 

»9 

21 

Mar.    15 


•  • 


•  • 


7  29  56.14  8.0 

56.06  7.5 

56.17  8.0 

56.10  7.5 


(♦)-|-38''  20'. 

Feb.    21     .     .     7  41  30.54 
Mar.    20     .     .  30.62 


8.0 
8.0 


Feb.    13 
15 


(*)+38-9'. 

.     7  42  50.12 
50.04 


8.2 
9.0 


0-23''  27'. 
Mar.    24     .     .     7  42  52.52 


8.5 


Mar.    15     .     .     7  42  57.49      8.3 

^♦)+o'  26'. 
Mar.    20     .     .     7  44  34.66      7.2 

B.  A.  C.  2596,  -H  74"  15'. 

Mar.    24     .     .     7  45  26.12      6.0 
30     .     .  26.45 

(•)-l-o»  28'. 
Feb.    15     .     .     7  45  54.67      9.0 

(*)+o''  27', 
Feb.    15     .      .     7  45  57.24      9.0 

^  Geminorum,  +27°  5'. 


Feb.    13 

21 

Mar.    15 


•  • 


•  • 


•  • 


7  45  58.08 
58.16 
58.03 


(*)+  o*  30'. 
Feb.  ig  .   .  7  47  19.60 

(•)+44''  18'. 

Mar.  20  .  .  7  49  38.15 
24  .  .      38.15 


7.0 
6.5 


(•)-30*  32': 


Feb. 


15 
19 


.  . 


7  51  32.50 
32.55 


8.0 
8.2 


(*)+6o'»  45'. 
Mar.  15  .  .  7  51  57-65 

(•)+6o°  45'- 
Mar.  30  .  .  7  54  5.61   8.3 

(•)-30^  I'. 
Feb.  19  .   .  7  54  5.59 

O.  Arg.  S.  7797,  —30*  05'. 

Feb.  15  .   .  7  54  54. 73   7.5 
19  .   .      54.78 


O.  Arg.  S.  7798,  —  30"  1'. 

Feb.  15  .  .  7  55  2.38   8.0 
19  •  •       2.37 


(♦)+28''57'. 

Mar.  15  .  .  7  59  39>6i 
20  .  .      39.69 


8.0 
8.0 


(•)+i4'43'. 
Mar.    24     .     .80  12.75      8.0 

Weisse  (2)  1642,  +28''  57'. 
Mar.    15     .     .     8    o  42.34 


(•)-H2o''  55'. 

1877.  h.  m.     s.       Mag. 

Mar.    30    ..     8    1     0.59      8.4 

P  Argus,  —  23'  57'. 


Feb.    15     . 

.     8    2  18.45 

.      ,  ^9     . 

16.49 

April    5 

18.48 

6     . 

18.51 

11 

18.49 

B.  A.  C.  2732,  +  56*  49'. 

Mar.    15     .     .     84     1.42 
24  1.49 


B.  A.  C.  2749.  +  72*  45'. 


6.5 
6.0 


Feb.    15     . 

.     8     7    4.95 

19     . 

4.86 

April     5     . 

5.08 

6     . 

4.70 

7.0 


(♦)-3o"ii'. 
Mar.    24     .     .     8  10  48.46      9.0 

(•)-3o'  13'. 
Mar.    24     .     .     8  10  51.16      9.0 

(*)-30-  13'. 
Mar.    24     .     .     8  10  51.86      8.0 

Lacaille  3249,  —  25**  58'. 

Mar.    15     .     .     8  13    8.81      7.2 
20    .     .  9.16     . 

(•)-29-  46'. 
April     6     .     .     8  14  48.44      9.9 

0-30'  34*. 
Mar.    24     .     .     8  15     8.16 

(»)-30-  34'. 
April     5     *     .     8  15  12.41 

(*)-30^  34'. 
Mar.    30     .     .     8  15  13.41       8.5 

Lalande  164 13,  +25**  24'. 
April  II     .     .     8  17  12.20      7.5 

(♦)Mo"2i'. 
Mar.    15     .     .     8  18    5.94      8.5 

(♦)+40*'  21'. 
April     5     .     .     8  18  35.53      8.6 

Weisse  (2)  381,  +  40'  21*. 

Mar.  24  .   .  8  18  36.13   8.5 
30  .  .      36.16 
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Weisse  (2)  382,  +40°  21'. 

(•)+i9%0'. 

Lacaille  3552.  —29*  54'. 

0-23'*  35'. 

1877.                  h.  m.     s. 

Mag. 

1 

1877.                 h.  m.     8.        Mag. 

1877.                 h.  m.     s.        Mag. 

1      1877.                 h.  m.     s.       1 

Mar.    15     .     .     8  18  36.47 

7.0 

Mar.    30     .     .     8  33  30.52      8.3  ' 

April     5     .     .     8  45    8.35      7.5 

April    S     •     •     9    6  29.91 

20     .     .              36.59 

7.7 

24     .     .              36.42 

7.7 

30     .     .              36.71 
April     5     .     .              36.41 

8.0 

{♦)+i9''4o'. 

B.  A.  C.3015,  +17°  50'. 

0.  Arg.S.  9450,  —23*  35'. 

1 

1 

1 

Mar.    30     .     .     8  33  36.68 

Mar.    20     .     .     8  46  16.13 

23     .     .              15.97      6.0 

'  Mar.    15     .     .96  31.12 
j  April  II     .     .              31.51 

(*)+i7'*3i'. 

W 

1 
1 

April    6     .     .     8  18  45.42 

1              42  Cancri,  +20**  8'. 

Lacaille  3574,  —32°  2'. 

e  HVDRiV,  +2'  50'. 

April     6     .     .     8  33  39-39      7.5 

Mar.    15     .     .     8  47  24  60      6.0 

April  14     .     .97  57.93 

Weisse  (2)  408,  +40°  21'. 

24     .     .              24.75      7.0 

1 

Mar.    24     .     .     8  19  36.26 

8.0 

(*)-33^  35'. 

(•)-32»  6'. 

Weisse  153,  +5"  38', 
Mar.    24     .     .99  11.72 

(*)+4o'  21'. 

April  II     .     .     8  33  51.83      8.5 

Mar.    15     .     .     8  47  48.01       7.3 

30    .     .              11.63 

m«                                       "0 

24     .     .              48.06      8.0 

Mar.    30     .     .     8  19  44.90 

1 

Weisse  885.  —14"  15'. 

38  Lyncis  (2d  *\  +37"  ao*. 

Weisse  (2)  438,  +40"  21'. 

Mar.    15     .     .     8  34  38.78      7.0 

0-32'  57*. 

April  14    .     .     9  II  11.02 

Mar.    15     .     .     8  20  34.92 

8.3 

24     .     .             39.14      7.5 

April  II     .     .     8  50    5.28 

B.  A.  C.  3182  (ist  *),  +50*  s 

April     5     .     .              35.06 

Lacaille  3459.  —33''  35'. 

Lacaille  3595,  —32*  57'. 

Mar.   23     .     .     9  14    8.13 

B.  A.  C.  2830,  +82*'  40'. 

April  II     .     .     8  34  57.34      7.5 

April  II     .     .     8  50  25.80 

B.A,a3i82(2d»),+50*5 

Mar.    20     .     .     8  23  58.21 

■ 

Mar.    15     .     .     9  14    8.67 

24     .      .              57.17 

7.0 

Weisse  1274,  —7°  28'. 

20    .     .               8.80 

30     .     .               59.64 

(•)-33°  35'. 

1 

;  April  II     .     .     8  35  10.10      7.5 

April  12     .     .     8  50  25.98 

Weisse  (2)  271,  +15*  53'. 

Weisse  (2)  579,  +31°  18'. 

WEissif  (2)  1255.  +23"  13*. 

Mar.   24    .     .     9  14  27.79 

Mar.    15     .     .     8  26  23.63 

8.0 

m      ^  m                                                 A                  f 

30    •     •              27.70 

April     5     .      .              23.60 

b  Mali,  —34*  53  . 

April  14     .     .     8  51  54.27 

6     .     .              23.54 

'  .\pril    7     .     .     8  35  17.40 

1 

(•)-28'  43'. 

J  ^  -                       n               a 

1 

Weisse  (2)  1258.  -4- 23*  15'. 

April  II     .     .     9  14  53.85 

(♦)+24*'  30 . 

1 

Weisse  (2)  856.  +43**  7'- 

^ft                        "  S             ^^                                                                                  ^^B            .^      -                      ^^           ^^ 

Mar.    30     .      .     8  28  46.20 

April    5     .     .     8  35  24.88 

Apnl  14     .     .     8  52    0.29 

(•)-34'  49'. 
April     5     .     .     9  16    7.67 

(♦)+27^  34'. 

n+M"  7'. 

B.A.C.3042,  +81°  20'. 
Mar.    15     .     .     8  52  42.19 

B.A.C.3202,  +8°  14'. 

April     6     .      .     8  29  19.44 

9.0 

April     6     .      .     8  36  23.02       8.0 

20     .     .              42.46 
23     .     .              41.83 

April  14     .     .     9  16  56.83 

TT  Urs/E  Majoris,  +64*  46 

'              Weisse  J936,  -i- 14"  7'. 

April    6     .     .              42.59 

7     .     .              41.61      6.0 

Lacaille  3815,  —38*  53*. 

Mar.    20     .      .     8  29  26.79 
23     .      .              26.78 

1 

Mar.    24     .     .     8  37    4.07      8.2 

(*)-34"  49'. 

Mar.    15     .     .     9  19  23.03 
23     .     .              23.37 

24     .      .              26.43 

5.0 

0.  Arg.  S.  8946.  —27''  7'. 

April  12     .     .     8  54  19.42      8.5 

April  II     .     .              23.48 

(*)-24''  40'. 

Mar.    15     .      .     8  40    7.54 

0-34'  49'.                      ' 

a  Hydr^  -8*  8'. 

April     7     .      .     8  30     9.34 
II      .      .                 9.46 

7.5 
7.0 

April     5     .      .                 7.90      8.5 
c  liYDRiC,  +6"  52'. 

April  II     ..     8  55    6.79              > 
Weisse  (2)  1324,  +38'*  20'. 

Mar.    30    .     .     9  21  32.52 

April     5     .     .              32.59 

6     .     .               32.67 

(*)-H24^  30'. 

Mar.    23     .      .     8  40  15.68 

Mar.    24     .     .     8  55  38.62      7.0 

Lacaille  3874,  —32*  43'. 

April     5     .      .     8  30  28.55 

8.5 

1              30     .      .               15.76 
April  12     .      .               15.74 

April     5     .     .              38.54      7.2 

April  II     .     .     9  24  31.80 

Weisse  792,  +6"  50', 

Weisse  (2)  1024,  +27°  17'. 

r  Urs«  Majoris,  -f  64"*  2'. 

0.  Arg.  S.  9789,  —29"*  35'. 

Mar.    15     .      .     8  31  4336 

8.0 

April  II     .     .     8  42  17.39      8.0 

1 

'  Mar.    20    .     .90  45.64 

30    .     .             45.72 

April    6     .     .              45.52 

April    s     •     •     9  34  50.30 
12     .     .              so.  21 

(♦)  +  20"  8'. 

Weisse  (2)  1051,  -+-27"  17'. 

1 

K  Cancri,  +11°  0'. 

(•)-35"  22'. 

April     6     .      .     8  33  16.95 

7.5 

April  II     .     .     8  43  26.11 

Mar.    23     .     .91     5.06             1 

24     .     .                5.10 
April     5     .     .                5.00 

April  14     .     .     9  26    4.60 
RA,C.3«55. +28'56'. 

13.  A,  C.  2919,  4-20' 6'. 

0.  Arc.  S.  9040,  -  24"  7'. 

i 

11  .     .                4.94 

12  .     .                5.03 

Mar.    15     .     .     9  26    5.80 

April     6     .      .     8  33  18.30 

8.0 

April     7     .     .     8  44  36.23      8.5 

14     .     .               4.97 

as     .     .               5.92 

OBSERVED  WITH  THE  TRANSIT  INSTRUMENT.  1877. 
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(•)-3i-  29'. 


1377. 
April  14 


h.  m.     s.        Mag. 
9  28  14.22 


O.  Arc.  S.  9855,  —31'  22'. 

Mar.    24     •     .    9  28  42.08 
April  14     .     .  42.23 

O.  Arg.  S.  9856,  -31°  26'. 

Mar.    24     .     •     9  28  44.28 
April  12     .     .  44.09      7.5 

14     .     .  44.22 


0-23'  52'. 
April  14     .     .     9  31    0.99      9.0 

n-23''  52'. 

April  14     .     .     9  31  18.59      9.0 
B.  A,  C.  3275. +78' 42'. 


Mar.    15 

23 

30 

.     .     9  31  29.08 
.     .              28.58 
.     .              29.11 

0-23^  52'. 

6.0 

April     5 

.     .     9  31  52.30 

7.7 

(♦)-23"  52'. 
April     5     .     .     9  3'  59-54 

O.  Arg.  S.  9938.  —23**  52'. 
April  12     .     .     9  32  16.52 

B.  A.  C.  3284. +79°  42'. 

Mar.    24     .     .     9  32  36.28 

April     7     .     .  36.33 

II     .     .  35.94 


28  URSiC  Majoris,  +64°  14'. 

Mar.    23     .     .     9  36  26.53 
April  12     .     .  26.43 

14    .     .  26.45      7.0 


e " 

LsoNis,  +24°  26'. 

Mar. 
April 

15 
24 

30 
6 

.     .    9  38  52.07 

.     .             51.99 
.     .             52.12 

.     .             52.07 
(•)-4o'  36'. 

i 

April 

II 

.     .     9  40  10.55 
0+25-  7'. 

8.0 

Mar. 

23 
24 

.     .     9  41  42.57. 
•     .              42.51 

(•)+25**  8'. 

7.0 
7.5 

Mar. 

23 
24 

.     .     9  43  10.96 
.     .              10.95 

6.5 
6.5 

(•)+i8-5'. 

1877,  h.  m.     s.  Mag. 

April     5  .  .  9  44  52-39  7-5 

11  .  .  52.39 

12  .  .              52.57  7.5 


(*)-39°  o\ 
April  14     .     .     9  44    1.04      8.2 


ft  Leonis.  +26"  35'. 

Mar.    15     .     .     9  45  45-96 
April    6     .     .  45.82 


B.  A.  C.  3376,  +73*  29. 

Mar.    23     .     .     9  47  20.63 
24     .     .  20.60 

April     7     .     .  20.66      6.0 


Laca[LLE  4058.  —27*  27'. 
April  14     .     .     9  48  33.29      7.5 

0-34°  43'. 
April  II     .•   .     9  54  27.26      8.5 

(*)-34''43'.    . 
April  14     .      .     9  54  54.67 

(♦)4-i3**28'. 
Mar.    23     .     .     9  56  35.39      8.5 

(*)+!  3^*28'. 
Mar.    24     .     .     9  57     1. 51 

Lacaille  4120,  —32*  38'. 

April     5     .     .     9  57  58.75      6.5 
II     .     .  58.98      6.5 

Weisse  (2)  1255,  +30"  6*. 
April  14     .     .  10    o    5.09      7.8 

Weisse  (2)  1257,  +30°  3'. 
April  14     .     .  10    o    7.61      9.0 

Weisse  (2)  1259,  +39°  15'. 

Mar.  23  a  .  10  o  16.67   8.0 
24  .  .      16.66   8.2 

a  Leonis,  -f  12°  34'. 
April  II     .     .10    I  49.27 

Weisse  38,  —6°  47'. 
Mar.    24     .     .  10    4  44.59      7.5 

(•)+32'  7'. 
Mar.    23     .     .   10    6  10.44 


32  URSiC  Majoris,  +65°  43'. 


(•)+i2°33'. 


1877. 


April     5     .     .    10    9    4.75 

(*)-3''  28'. 
April  II     .     .   10  12  59.77 

y*  Leonis,  +20°  28'. 


h.  m.      s.       Mag.  I      1877. 


h.  m.      s.       Mag. 


April  II     .     .10  52  58.53      8.5 


.  Weisse  1076,  +10'  52'. 

April  II     .     .11    o  58.20      9.0 
12     .     .  58  15 


Mar.    23     . 

.   10  13  11.35 

24     . 
April     5     . 
12 

11.35 
1 1 .  36 
11.38 

14     . 

11.37 

24  Sextantis,  — o"  16'. 

April    5     .     .  10  17  10.52 
14     .     .  10.63 


0+64^  55'. 

April     5     a     .   10  22  38.36      8.0 
II     .     .  38.25      8.2 


l*)-35'^  33'. 

April  12     .     .10  22  4I.T2      P.o 
14     .     .  44.42 


B.  A.  C.  3593* +76*"  21'. 
April  II     a     .10  24  35.81      6.0 

Lalande  20482,  — 10°  28'. 

April     5     .     .   10  28  30.32      8.0 
II     .     .  30.42      8.0 


(*)-32''  53'. 
April     5     .     .11     I  20.64      7.5 

Lacaille  4624  (ist  *),  —28*  55'. 
April  II     .     .11    4     1.63 

Lacaille  4624  (2d  *),  —28'*  55'. 
April  II     .     .11     4    2.50 

<J  Leonis,  +21''  12'. 
April     5     .     .   II     7  33.89 

12  .  a  33.95 


Lalande  19S69,  +32°  3 


B.  A.  C.  3629, +81'' 4'. 
April    5     .     .  10  31  14.57      6.5 

B,  A.  0.3652.4-69°  43'. 
April    5     .     .  10  34  13.55 


/Leonis,  -f  ii"  12'. 

April  12     .     a  10  42  47.49 
May    15     .     .  47.46 


O.  Arg.  N.  11176,  +62*  48'. 

April    5     .     .  10  44  49.48      8.5 
II     a     a  50.22      8.3 


(•)-23'  40'. 
April  12     .     .10  47  50.30    *8.o 

{•)-3i*  8'. 
April  It     a     a   10  49  22.10      8.8 


B.A.C.3747. +78''26*. 


April    7     a     .  10    7    6.29  i  April    5     •     .  xo  50    3.34 


6.0 


Weisse  133,  —2**  47'. 
April  II     .     .   II    9  55.38      7.7 

6  Crateris,  —14"  7*. 
April    5     .     .   II  13  11.62 

B.  A.  C.  3864, -+-65**  I'. 

April  II     .     .11  15  31.74      6.0 

May     15     .     .  31.79      6.0 

18     a     .  31.77      6.5 

B.  A.C.  3901.  —  1*'  o'. 
April  II     a     a   II  21  36.61 


r  Leonis,  -f  3"  32'. 

May    15     .     .   II  21  36.72 
18     .     .  36.73 


Weisse  347.  +  3**  31'. 
May    15     a     .   II  21  37.53 

A  Draconis,  4-  70**  i'. 
April     s     a     a   II  24     5.14 

(•)+36'  57'. 
April  II     .     .11  24  36.66      7.3 

Lalande  21902,  4-  36*  57'. 

April  II     a     a  II  25  38.14      6.5 

May    15     .     a  37.97      7.0 

18     .     .  38.14      7.2 

V  Leonis. — o"  8'. 
April  II     .     a  II  30 
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3  Draconis,  -f  67°  31'. 

1877.  h.  m.    ^s.        Mag. 

May    18     .     .11  35  35.68 


RuifKER  3697,  -f  22"  55'. 

j 
April  II  .11  35  41.84      6.0  I 

O.  Arg.  S.  1 1656,  —  25**  16'. 
April  II     .     .11  41     7.88      7.0 


(*)-25'  18'. 

April   II     .     .11  41  29.96      8.3 
May     15     .     .  29.84 


(♦)-25**  16'. 
May     18     .     .   II  42  23.41       8.3 

O-as**  14'. 
May     15     .     .   II  42  40.37 

B.  A,  C.  4009,  —  30°  7'. 
April  II     .     .11  45  28.61 

B.  A.C.4021.  +  5°  34'. 
May     18     .     .11  47  46.00 

B.A,C.4036,  +62''  15'. 
May     15     .     .11  50  27.69      6.0 

Weisse  921,  +  8**  38'. 
May    15     .     .   II  54  43.29      8.2 

Weisse  947,  +  8°  34'. 
May     15     .     .   II  56  27.70      8.5 

o  ViRGiNis,  +  9"  25'. 

April   II     .     .   II  58  56.58 
May     18     .     .  56.60 

(*)-27*'  17'. 
April  II     .     .   12     2  10.61       8.2 

Weisse  114,  —  9°  35'. 
April  II     .     .12  10  15.40 

ri  ViRGiNis,  -ho**  i'. 
May     15     .     .   12  13  36.83 


B.  A.C.4153,  +27"  19'. 
May    18     .     .12  14    8.53      6.0 

Weisse  221,  -h  8"  34'. 
April  II     .     .12  15  13.37 

(*)-37'  19'. 
April  II     .     .12  22  21.30      P.o 

(•)-37"  16'. 
April  II     .     .12  22  23.80      8.5 


O.  Arg. S.  12246,-22*  50'. 

1877.  h.  m.      s.        Mng. 

April  II     .         12  27  37.56 


6  Draconis,  4-  70**  42'. 

May     15     .     .   12  29  31.27 
18     .     .  30.90 


.Weisse  498,  —2"  52'. 
April  II     .     .12  31  13.26 

y»  ViRGINIS,  —  o*  44'. 
April  II     .     .12  35  25.72 

y*  ViRGINIS.  — o"  44'. 
April  II     .     .   12  35  25.68 

10  Canum  Venat.,  +  39°  57'. 

May     15     .     .   12  39    9.92 
18     .     .  9.87 

II  Canum  Venat..  +49'  8'. 

April  II     .     .12  43     1.99 

May     15     .     .  1.92 

18     .     .  1.90 

B.  A.  C,  433^  —  43*  29'. 

April  II     .     .12  48     7.76 
May     18     .     .  7.90 

{♦)+69'»  22'. 
April  II     .      .12  53  36.29 

Groombridge  1947,  -H  69°  26'. 
April  II     .     .12  54  23.53 

ti  ViRGINIS,  —4"  53'. 

April   II     .     .    13     3  35.01 

May     15     .      .  34.99 

18     .      .  35.00 

a  ViRGINIS,  —  10°  31'. 

i  May     15     .      .13  18  42.91 

I  18     .      .  42.95 

I  June    19     .     .  43.01 

i 

Weisse  566.  -  8°  i'. 

May     18     .     .13  34    7.54 

Weisse  569,  —8'  i'. 
May     18     .     .13  34  30.06 

Weisse  630,  —  12*  20'. 
May     18     .     .13  37  44.28 

Weisse  654,  —  12°  20'. 
May    18     .     .13  39  16.66 


ll 


I 


O.  Arg.  S.  13159,  — ao*  4'. 

1877.  h.  m.     8.       Mag. 

May    18     .     .13  43  12.40      7.2 


Lacaille  571G,  —23*"  45'. 

June    19     .     .13  44  34.09      6..S 
20     .     .  34.17 


fl  BooTis,  +19*  I*. 

June   19     .     .13  48  49.64 
20     .     .  49.70 


(•)-37''47'. 
May    18     .     .13  49  31.27      8.0 

B.  A.  C.  4671. -26-48'. 
June   19     .     .13  55  23.32 

Weisse  992,  +3°  10'. 
May    18    .     .13  57  46.51      9.2 

Lacaille  5821,  —34"  20'. 
June   19     .     .   14    o  30.87      7.5 

B.A.C.4714.  +32*  53'. 
June    19     .     .   14    $  53*13      6.0 

a  BooTis,  + 19*  19'. 
May     18     .     .14  10    3.05 

Weisse  173,  —5°  23'. 
June   19    .     .   14  II  30.06      7.5 

Weisse  257.  —4*  44'. 


(•)+37'  42'.. 


1877. 
June  23 


•  • 


h.  in.     s.      M] 
14  29  27.13 


May     18     .     .14  15  51.42 
June    19     .     .  51.27 


9.0 


O.  Arg.  S.  13626,  —27**  21'. 
June   19     .     .   14  20  11.58 

O.  Arg.  S.  13629,  —27'  20'. 
June   19     .     .14  20  20.42 


June   19 
23 


(*)-34'*  8'. 

.  r4  25  42.69 
43.01 


(*)-34"  6'. 


8.0 
8.0 


I  June    19     .     .14  25  44.90      7.5 
23     .     .  44.96      8.0 

5  URSiC  Minoris,  -h76'*  15'. 
June   16     .     .14  27  48.57 

(•)+37'  41'. 
June   19    .     .14  29  12.95      8.0 


C  BooTis.  +14*  16'. 
June   19     .     .14  35  16.42     s 

Weisse  (2)  752,  +38  42'. 
June  23     .     .14  36    4.26     7 

c  BooTis,  +27'  36'. 
June  23     .     .14  39  36.94 

Weisse  (2)  932,  -t-36'  34'. 
June  23     .     .14  43  49.73     8 

a«  LiBRiV,  —15*"  32'. 

June   16     .     .14  44    4.63 

19     .     .  4.59 

July      6     .     .  4.62 

Weisse  936.  +36°  34'. 
June  23     .     .14  44    5.63     ( 

/3  URSiC  Minoris,  +74*  39'. 
June  16     .     .14  51    4.99 

(•)+io*  25'. 
June  23     .     .14  56  59.56     c 

(•)-hio*  24'. 
June   16    .     .   14  57  46.04 

B.A.  C.4982, +83"  i'. 

July      6     .     .   14  58  45.55     5 
7     .     .  44.64     S 

Weisse  1091,  —  lo*  42'. 

June    19     .     .14  59  24.91     C 
23     .     .  24.97     J 

(*)-37'o'. 
June  23     .     .  15    2  25.80     \ 

Lacaille  6261,  —37**  2'. 

June   19     .     .IS    4  56.40     < 
23    .     .  56.17 

B,  A.  C.  5001,  +29*  44'. 
July      4     .     .   IS     5  43.32 


June  19 
23 


0-37*  2'. 

.   IS     8  17.40 
17.48 


B.  A.  C.  5026,  +38*  45'* 
July      6     .     ,  15    8  S4.4S 
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{♦)+38*  46'. 

1877.  b.  m.     s.       Mag. 

July    6      .     .  15  10  16.38 


fi  LlBRiC,  —8°  56'. 

July      4     •     .  15  10  23.41 
7     .     .  23.41 


Lacaille  6343,  —31''  44'* 
June  33     .     .15  14  33.28      6.5 

O.  Aug.  S.  14487,  —29"  57'. 
June  16    .     .15  14  59.79      8.5 

O.  Arc.  S.  14490,  —29°  57'. 
Jnnc  16    .     .15  15  15.38      9.2 


B.A.  0.5064,+ 50"  41'. 

July      4     .     .   15  15  37.38 
6     .     .  37.48 


7.0 
6.5 


(•)+4i''  36'. 
July      7     .     .   15  16    0.31      8.3 


Weisse(2)435. +37°39'. 

June   23  .  .15  20  42.20  7.7 

July      3  .  .  42.10  8.5 

6  .  .  42.09  8.2 

7  .  .  42.08 


Radcliffe  3387,  +44*  26'. 

June   16    .     .15  22  11.91      7.5 
^  ^       19    .     .  11.89      7.5 

July     4    .     .  11.73     6.5 


Lacaille  6406,  —  32**  12'. 
June  33    .     .15  24    5.08      7.0 


July 


3 
4 


(•)-32^  46'. 

.    .  15  25  49.15 
•    .  49.35 


8.0 


Lacaille  6421,  —  32**  46'. 
June   19    .     .15  26  27.75 

(•)-a3'*  47'. 
July      6     .     .   15  28  25.30      8.8 

a  CoRONiV  Borsalis.  +  27"*  8'. 
June   30    .     .  15  39  28.89 

23      .       .  28.78 

(*)-22*  12'. 

July      3     .     .  15  39  40.09 

(•)-36*  3'. 
June   16    .     .15  31  56.75 

38 — n  A 


(*)+38'  26'. 

1877.  h.  m.     s.       Mag. 

July      6     .     .   15  33  35.72      7.0 


(•)-i5'33'. 

June    19     .     .15  33  52.93 

20     .     .  53.17      9.0 


(♦)+  43°  14'. 
July      7    .     .  15  33  53.27      8.2 

C  Cor.  BoREALis(ist*).  4-  37"  3'. 
July     4    .     .  15  34  44.09 

C  Cor.  Borealis  (2d  *),  +  37*  3'. 
July      4     .     .15  34  44.50 

Lalande  28607,  —  lo*  30', 
July      6     .     .   15  36  28.86      6.5 

Lalande  28740,  +  66**  12'. 

June    16     .     .15  37  15.25      7.2 
19     .     •  15.16 

23     .     .  15.17      7.2 

(*)- 10-25'. 
July      6     .     .   15  37  16.69      8.5 

a  Serpentis,  +  6°  49'. 

June    22     .     .15  38  12.72 
July      2     .     .  12.57 

Lalande  28834+37"  34'. 

July      4    .     .  15  42  51.20      7.5 

6  .     .  51.36      7.5 

Weisse  792,  —  14"  47', 

June   20    .     .15  42  53.39      9.0 
22     .     .  53.25      8.8 

Weisse  825,  —  2*  41'. 
June    19    .     .15  43  58.79      8.2 

e  Serpentis,  +4°  51'. 

{une    16     .     .   15  44  41. If 
uly      2     .     .  41.11 

7  .     .  41.08 


A  Scorpii  (2d  •),  —  24"  57'. 

June   22     .     .15  46  13.57      5.0 
23     .     .  13.73      5.0 


Lalande  28926,  -h  37*  55'. 

June    19     .     .   15  46  20.60 

20     .     ,  20.70      7.0 


B.  A.  C.  5253.  -  24   9*. 

July      4     .     .  15  46  33. »7      6.0 
6     .     .  33.19      5.5 


0-16"  53'. 

1877.                 h.  m.     s.  Mag. 

July      2     ,     .   15  48  27.23  9.0 

7     .     .              27.33  9.0 


e  Cor.  Borealis,  +27*  14'. 

June   16  .  .15  52  29.74 

19  .  .  29.71 

20  .  .  29.79 
July      6  .  .              29.70 


O.  Arg.  S.  15101,  —  26"  18'. 

July      2     .     .   15  53    2.71       8.0 
4     .     .  2.89      8.0 

49  LlBRiC,  ~  16*^  10'. 

June    22     .     .15  53  25.39 

23     .     .  25.52      6.0 

July      7     .     .  25.52      6.0 

y  Hbrculis,  +  18°  10'. 

July      2     .     .   15  55  42.64      6.0 

42.66      6.0 


•     • 


Lalande  29208,  —  11'  30'. 
July      6    .     .  15  57  38.06      7.7 

/3>  Scorpii,  —  19'*  28'. 

June   22     .     .15  58  17.16 

July    25     .     .  17.15 

26    .     .  17.12 

Lacaille  6686,  —36*  25', 

June    16     .     .15  59  11.22      6.5 
19    .     .  11.03      6.5  ' 

23     .     .  11.12 


(♦)-36*  24'. 

June    16     .     .15  59  29.78 
19     .     .  29.88 

23     .     .  29.89 


7.5 
7.5 


Lalande  29341,  +  34"  30'. 

June   20    .     .  15  59  33-63 
July      7     .     .  33.41      6.5 


B.  A.  C.  5347.  -  26*^  o'. 
June   22     .     .   16    o    8.01      6.0 

(•)-25''  59'. 
July      6     .     .   16    o  37.93 


B.  A.  C.  5357.  -  39*  48'. 

July      2     .     .   16     I  51.33 
4     .     .  51*40 


6.5 


(•)-i7*48'. 
June   23     .     .   16    3  13.95      7.5 

O.  Arg.  S.  15342.  -  17'  48'. 
June   23     .     .  16    4  11.05 


48  Serpentis,  +  i6'  59'. 

1877.  h.  m.      s.       Mag. 

June   22  .  .   16    5  54.64 

uly      2  .  .              54.63      6.0 

6  .  .  54.59      6.5 

7  .  .  54.68 


d  Ophiuchi,  —  3'  23'. 

June    19  .  .   16  7  54.04 

20  .  .  54.17 

23  .  .  54.10 

July      4  .  .  54.05 


Lacaille  6765,  —  34**  31'. 

June   22     .     .  16    9  26.80      7.0 
July      2     .     .  26.85      8.0 

ffCoR,  Borealis  (isi»),  +34*  10'. 

Jul>      6    .     .  16  10    4.11 

25  .     .  4.36 

26  .     .  4.21 


a  CoR.  Borealis  (2d  *).  +  34*  10'. 

July      6     .     .   16  10    4.26 

25  .     .  4.39 

26  .     .  4.31 


(•)+37'  12'. 

June   20     .     .16  12    8.09 

22  .     .  7.80 

23  .     .  7.86 


8.3 
8.2 

8.3 


(♦)  +  37'  12'. 

June    16     •     .16  13     7.59      8.0 
20     .     .  7.70 


19  Scorpii,  —  23*  50', 

July      4     .     .  16  13  14.21      5.5 

(•)-32»  12'. 
July      7     .      .   16  13  33.91 

(*)-32'  11'. 
July      7     .     .   16  14    0.73 

v'  CoR.  Borealis,  +  34"  5', 
July      7     .     .   16  17  43.37 

V*  CoR.  Borealis,  +  34*"  o'. 

June    16     .     .16  17  51.13 

20  .     .  51.25      6.0 

B.  A,  C.  5471.— 31*  25'. 

June   22     .     .16  17  51.53      7.7 
23     .     .  51.30      7'0 

O.  Arg.  S.  15615,  ~  23*  9'. 


July      2  . 

4  . 

6  . 

25  . 

26  . 


16  18     1.7*' 
1 
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0-23'  9'. 

% 

0.  Arcs.  15788,  -  23°  54'. 

(*)-29^  8'. 

Weisse  (2)  1735,  +25*  41'. 

1877.                 h.  m.      s.       Mag. 

1877.                 h.  m.      s.       Mag. 

1877.                h.  in.     s.       Mag. 

1877.                h.  m.     s.      B^ 

July      2     .     .   16  18  12.38 

June 

16     .     .16  31     7.57 

July 

2     .     .   16  46    0.30 

June   16    .     .16  57  16.19     < 

25     .     .              ".53      7.0 

26     .     .               0.28 

22     .     .             16.19 
July      2     .     .              16.22 

/*\    ^-.0  _# 

(•)-3o°  14'. 

(*)-23    7. 
July    25     .     .16  18  12.50      7.0 

June 

23     .     .16  34  12.68      8.3 

0-29'  9'. 

0.  Arc.  S.  16298, -25"  1$'. 

26     .     .              12.51       7-0 

V^         A          ^^                                                            0                 9 

July 

2     .     .   16  46  23.70 
26     .     .              23.73 

July    26     .     .   16  57  49.11 

% 

B.  A.  C.  5572.  —  30°  14'. 

^             •          •                           ^i^  •  #  •/ 

30     .     .              49-21 

0-33°  9'. 

,  June 

23     .     .16  34  16.96 

1 

July    25     .     .16  18  12.43      7.0 

(•)-38'  13'. 

(•)  +  25^  51'. 

26     .     .               12.44       7.0 

July 

(*)-39''i6'. 
7     .      .   16  34  37.71       8.0 

July 

25     .     .16  46  43-85      7-0 

June   20     .     ^   16  57  54.20 

p»  Ophiuchi,  —  23°  9'. 

(•)-3i*  8'. 

t  URSiC  MiNORlS.  +82'  14'. 

July      4     .     .  16  18  12.71 

Radcliffe  3588,  +  49°  6'. 

Tune 

16     .     .16  47  15.30      7.0 

June  22     .     .16  58  37.63 
July      6     .     .              38.24 

6     .     .               12.56 

1 

1  June 

16     .      .16  35  II. i6      6.0 

1 

20     .     .          *    11.47 

0,  Arc.  S.  16088.  —20'*  0'. 

P«  Ophiuchi,  —  23*  9'. 

i 

22     .     .               11.42 

July 

« 

2      .       .    16  47   17.28 

0.  Arc.  S.  16366.  -27*  14*. 

July      2     .     .  16  18  12.75 
4    .     .             12.72 

I 

(*)-30'*  8'. 

6     .     .               17.06      8.3 

July      2     .     .   17     I  25.11 

6    .     .             12.62             1 

July 

25     .     .16  35  21.83 

1 

1 

•^                                       «^  «^                    ^0 

0.  Arc,  5. 16100,  —29"  9', 

B.  A.  C.  5774.  -0'  55'. 

0-23^  5'. 

1 

(*)-3o''6'. 

July 

2      .       .    16  47  46.58 

6     .      .               46.64       8.0 

July      4     .     .   17     I  52.96 
26     .     .              52.98 

July      6     .     .   16  18  12.56 

i  July 

2     .     .   16  35  22.25 

30    .     .              52.93 

26     .     .              12.51             1 

t 

i 

6     .     .               22.03      8.5 

1 

(♦)-3o-  r. 

(♦)-35*'  10'. 

(•)-33°  15'. 

1 

42  Herculis.  +49*  10'. 

i  June 

1       T       1 

20     .     .16  50  17.45      8.0 
23     .     .               17.31       8.3 

July      6     .     .   17     5  38.00 

July      2     .     .   16  23  28.69      8.5 

June 

16     .     .16  35  24.66      5.0 
22     .     .              24.57 

July 

25     .      .               17.27      8.2 

0-33^  II'. 

1 

B.  A.  C.  5619. +34'' 15'. 

«            a 

0-29^  58'. 

Lacaille  7171.-39'*  37'. 
1 
June  22     .     .17    5  56.49 

June    16     .     .16  24  10.36      8.2 
22    ^     .              10.22      7.7 

July 

7     .     .   16  39  19.40      5.5 

July 

26    .     .16  50  18. II 

1 

23     •     .              56.31 
July      2     .     .              56.36 

23     .     .              10.28      7.5 
July      2     .     .               10.24      8.0 

Lalande  30479.  -14**  53'. 

m 

(♦)-29*'  54'. 

A  Ophiuchi  (ist  ♦),  -26*  24' 

June 

23    .    .16  50  46.68     8.3 

Weisse  43Q,  +  4"  30'. 

July 

1 

6     .     .   16  39  42.28      7.5 

July      2     .     .  17    7  46.81 

July      7     .     .   16  24  25.53      7.3 

I 

1 

K  Ophiuchi.  +9"  34'. 

o»  Herculis.  +14'  32'. 

1 

B.  A.  0.5622.-30**  58'. 

1  July 

2     .     .  16  51  50.84 

i  June   16     .     .   17    9    2.4a 

Lacaille  6871,  —  33°  14'. 
June    16     .     .16  25     2.39      7.0 

1 
June 
July 

1 

23     .     .16  40  32.73      7.5 

2     .     .              32.74      6.5 

1 

1 

30    .     .             50.73 
(*)-36'  59'. 

\             20     .     .               2.45 

23     .     .               2.34 

1  July    25     .     .                2.34 

26     .     .                2.37 

! 

(*)-4o'*  28'. 

June 

23     .     .16  55  10.40      8.3 

Aug.   II     .     .                2.35 

B.  A.  C.  5522, -31*  18'. 

\     /         ~           ^-^   ■ 

July 

6     .     .               10.46      8.5 

July      6     .     .   16  25  II. 18      7.5 

June 

16     .      .16  43  33.64 

B.A.  0.2818.-30"  13'. 

25  .     .              11.00      7.5 

26  .     .              11.19      8.0 

1 

(*)~29°  8'. 

June 

m           ■ 

(*)-36'*  59'. 
23     .      .16  55  20.20      8,3 

July      7     .     .    17    9    2.88 
30     .     .                 2.38 

Lacaille  6894.  —  35"  40'. 

!  July 

2     .     .   16  43  47.72 
26     .      .               47.80 

July 

4     .      .                20.25 

6     .      .               20.34       8.0 

0-30"  12'. 

July      6     .     .   16  28  32.82      6.5 

1 
1 

July      7     .     .   17    9    8.39 

' 

B.  A.C.5639,  —40'  27'. 

1 

(*)-f25'  52'. 

30     .     .                7.95 

C  Ophiuchi,  —  10°  19'. 

June 

16     .     .16  43  55.25 

June 

1 

20     .      .16  55  48.13      8.3 

1 

38  Ophiuchi  (ist  ♦),  —26'  24 

June   20    .     .16  30  23.28 

22  .     .              23.10 

23  .     .              23.14 

0-21°  9'. 

1 
28  Ophiuchi,  —25*  30'. 

i  July      4     .     .   17  10    0.64 

July      7     .     .              23.26 

July 

• 

6     .      .   16  44  37.78       9.0 

July 

7     .     .  16  56  26.71      6.0 
25     .     .             26.54 

(•)-27''  48'. 

0.  Arc.  8.15782, -29"  38'. 

; 

7  .  .        37.66   9.0 

1 

31  Ophiuchi,  —25°  26'. 

July      6     .     .   17  12  24.76 

July      2     .     .   16  30  59.98      7.5 

0-5°  57'. 

(•)-24-  50'. 

25     .     .              59.90      8.0 

i  July 

7    .     .  16  57    9-78      6.5 

26    .     .              59.99      8.5 

July 

4     .     .  16  44  $i.os      8.2 

1 
I 

26    .     .               9.60 

June   t6     .     .17  14  44.68 
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J,  h.  m.     s,        Mag. 

35     .     .  17  15  32.85 


.0  .«» 


^ACAILLE  7359,  —  34  41  . 
II   .   .17  15  58.50   6.5 

w  Herculis,  +32*  38'. 

23      .      .    17   16     3.4a 

O-SO''  «3'. 

30      .       .    17   16  33.70       9.5 

(•)~35'  16'. 

4     .     .  17  16  24.44      9.0 
6     .     .  24.52      9.0 


7    .     .  17  16  48.69      8.0 

35  .     .  48.78 

RA.C.5887. +7i°56'. 

2     .     .  17  18    8.00      7.0 

36  .     .  8.13 
10    .     .  7.71 


(*)-32^  32'. 

1877.  h.  m.      s.        Mag. 

July      4     .     •  17  26     1.49      9.0 

(♦)-32''  32'. 
July    30     .     .17  26  13.56      9.0 

B.  A.C.  5925,  —32'  32'. 
July    30     .     .   17  26  40.36      7.0 

0-38"  32'. 

Tunc   22     .     .17  26(43.52)     8.3 
July      2 


Aug.   II 


42.94       8.5 
42.83      9.0 


O.Arg.N.  17413. +68**28'. 


(•)-34*48'. 


1877. 


h.  m.     s,       Mag. 


1877.  h.  m.      s.       Mag. 

July    26     .     .17  37     8.49      8.5  1;  July      7     .     .   17  44  28.45 
30    .     .  8.13      8.5  I 


O.  Arc.  N.  17415,  +68*'  28'. 
July    26     .     .17  37  17.43      8.0 


July      2 


30 


17.08      8.0  , 


I' 


(•)-7'  48'. 


Aug.   29 


Aug.    II     .     .17  37  53-84      8.2 


17 


•     • 


53.85      8.0 


(*)-34'  48'. 


Aug.   27 


(•)-38**  31'. 
June   22     .     .17  27  13.36      8.0 

O.  Arc.  S.  16952,  —18"  8'. 


June   22     .     .17  38  16.02      6.5 


July      7     . 

25     •     • 


.   17  27  21.84      7.7 
21.79      6.5 


(•)-3i'  31'. 
16     .     .17  18  39*43      7*0 

23   .   .  17  19  43*78       I 
23   .   •        43.65    8.5  I 


(•)+2'8'. 
29      .   .  17  20  0.31 

23  .  .      0.17   8.0 

.  Arc.  S.  16843,  —15*  55'. 
3     .     .  17  23  35.04      7.0 


(•)-i7'43'. 


7 
25 


17  33  30.99       9.0 
30.93      8.3 


Arc.  $.16847.-17*' 43. 

7     .     .  17  33  ^r.io     8.5 
2S     .     •  31*03      8.3 

Arcs.  16854. -17°  43'. 
7     .     .  17  33  48.47      7.5 

I 

Arc.  S.  16856,  —15*  55'. 

3  •     .  17  33  49.07     8.0 

3.  A«  C.  59*6,  -39'  31'. 
16     <.     .  17  35  13.68 

4  \     .  17  l6'   0.13 


B.  A.  0.5932.-38°  31'. 
July      3     .     .   17  28    4.59      5.0 

a  Ophiuchi.  +12°  39'. 


June   22 


0-34' 48'. 

17  39    1-43 


I;  July      6 

'■  7 


.     • 


!i 


0-34"  42'. 


Aug.   29 


July      7 


•     • 


17  39  10.03      7.7 


June    16 

23 
July      6 


.  17  29  13.48 
13.50 
13.51 


0-35*'  16'. 

July   30    .    .17  29  17.39     8.5  ; 

(•)-20*»  35'. 
July      7     .     .  17  30  11.36      8.0 


fji  Herculis,  +24°  47'. 


July      2 
4 

25 
Aug.    1 1 

17 
29 


Aug.   27 


(*)-32°  6'. 
July      6     .     .   17  30  27.68 


(•)-2o''  34'. 


July      7 


July    26 


17  41  38.76 

38.56 

38.73 
38.61 

38.64 

38.65 


(*)+27'*  48'. 

.     .   17  41  42.17 

(•)-H36-  10'. 

.     .   17  42  34.51 


July      6 
7 


July      6 

7 
Aug.   29 


I  July     4 


6.5 


Weisse  (2)  1394,  +3t°  11'. 


July      4 


July    26     .     .17  43  39-49      6.0  1, 
30     .     .  39.03      7.2  " 

'  July      4 
Weisse  (2)  1398,  +36°  12'.         |   ^^^    ^5 

.   17  30  30.99      9.0  ;!  July    26     .     .17  43  45.30      7.5  '1 


July      2 


July      4 


July      4 


June   22 
uly      4 
7 


(*)-35''  8'. 
.     .  17  30  56.79 

(•)-35'*  8'. 
.     .  17  31  15.14 

0-35°  8'. 
.     .   17  31  16.42 

(•)-34°  24'. 


.   17  35  36.60 

36.69      8.5 
36.62      8.0 


July 


(•)-.34'  48'. 
7     .      .    17  43  52.49 


58  Ophiuchi,  —21'  37'. 


0-34'' 48'. 
July      7     -     .   17  43  57.21 

B.  A.  0,6029,-34"  45'. 

Aug.    10     .     .   17  44     1.54 
29     .     .  1.27 

(*)-34'  51'. 

July      6     .     .   17  44  14-89 
7     *     *  15.03 

(♦)-34-  42'. 


(*)-.34'  52'. 

*  17  45    0.79 

*)-34-  45'. 
.   17  45    7*£0 

•)-34'  45'. 

*  17  45  10.35 

•)-34°  51'. 

.   17  45  11.00 
10.95 

•)-34''  45'. 
.  17  45  17.03 

*)-34''  48'. 

.   17  45  22.36 
22.22 


*)-34''  48'. 

.  17  45  31.32 
31.55 
31.59 


•)-34'  45'. 
.   17  45  31.86 

:*)-34''  45'. 
.   17  45  32.50 

*)-34'*  45'. 

.  17  45  33.23 
33.20 
33-05 


(*)-34''  54'. 
July      2     .     .   17  45  34.77      7.5 

(•)-3r45'- 
July    25     .     .17  45  36.80 


July      3    .     .  17  36    3.59      5.0  1 

25     .     .  3.46      5.0  jl  Aug.    K)    .     .1744  15.29 


Aug.   29 


(*)-34'*  45'- 

.     .   17  45  42.22 


I 


B.  A.  0.6043,-34"  44'. 

July      4     *     *   17  45  42.73 
Aug.    10     .     .  42.85 


0-34"  43'. 
July     25     .     .   17  45  43-07 
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MEAN  RIGHT  ASCENSIONS  OF  STARS  FOR  1877.0, 


1877. 
July      4 


0-34^  45'. 

h.  m.      s.       Mag. 
.     .   17  45  43.37 


(♦)-34*^48'. 
July      7     .     .   17  45  45.48 


July 


2 
6 


July      2 
6 

7 

25 

Aug.   29 


(*)-34**  54'. 

.     .   17  45  45.94 
.      .  45.62 


0-34''  51'. 


17  46  0.76 
0.46 
0.52 

0.73 
0.57 


8.0 


6.5 


(♦)-34'  45'. 

July      4     .     .   '7  46    2.63 
Aug.    10     .     .  2.60 


(•)-34'  53'. 
July      2     .     .   17  46    9- '7 


8.0 


e  ..f 


B.  A.  C.  6045. -34    51 

July      2     a     .   17  46    9.46 

6  .     a  9.59 

7  .     .  9- 56 


B.  A.  C.  6046.  -34''  26'. 

Aug.       17  a  a       17     46      16.28 

(•)-34''  51'. 

July  i  a  a       17     46     24.66 

(♦)-34*  22'. 
Aug.   17     .     .1^  46  36.84 

(♦)-34''  45'. 
July      4     .     .   17  46  41.08      8.5 

0-36'  58'. 
July    26     .     .17  47  34.02      6.5 

(•)-34''  52'. 
Aug.  27     a     .17  47  47.81 

(*)-34''  52'. 
Aug.  27     .     .17  47  54.54 

O.  Arc.  S.  17349.  —26°  55*. 
June  22     a     .17  47  56.01 

(♦)-34*  22'. 

Aug.        17  a  .17     48      29.84 


(»)+38'  12'. 

1877.  h.  m.     s.       Mag. 

July    30     .     a  17  49  15.19      8.3 


(•)-28"  4'. 
July      6     .     .  17  50  18.41 

(•)-28-  4'. 

July      6     .     a   17  50  22.61 
Aug.   29     .  22.26 


(•)-28''    O'a 

Aug. 

29 

.           a       17     50     23.32 

(♦)-H5i''28'. 

July 

4 
25 
26 

a           a       17     52      14.68 
a            a                                  15.01 
.            .                                 15.07 

9.0 
8.5 
8.5 

O.  Arc.  N.  17663,  -+-51'  30'. 


4     . 

a       17     52     19.91 

8.0 

25     . 

20.19 

8.0 

26           a 

20.09 

7.8 

(*)-24''  9'. 

June   22     a     a  17  54    o.io      9.0 

O.    ARG.    S.    17489,    —24"     lO'a 

June   22     a     .17  54  18.55      7.5 


July      7 
30 


(•).|-36-  18'. 

.     .   17  54  24.86 

.    .  24.:fo 


6.0 

6aO 


35  Draconis,  +76*  58'. 

July      2     a     .  17  54  S7.39 
26     .     a  56.78 

Aug.       XI  a  .  57.11 

27    .    .  57.49 


(»)-36»  18'. 
July      6     a     .  17  55  ".81      8a2 


(•)-.36'  18'. 
July      6     a     .   17  55  47.48 

(♦)-24'22'. 

July      4     .     a   17  56  20.11 

(*)— 24'  22'. 
July      4     .     a   17  56  42a 53 

(♦)-29*  22'. 
July      4     .     a   17  56  53.41 

(•)-24'  22'. 
July      4     a     .   17  57    9.25 


8.0 


Weisse  1 174.  4*2°  31'. 

1877.  h.  m.     8.       Mag. 

July      7     a     a  17  57  15.66      8.0 


(«)~23-  36'. 
June  22     .     .17  57  18.88      8.0 


^  Draconis,  +72   3 . 
July     25     a      a    17  57  19.38       6aO 

Aug.       29  .  a  19.41 


.     B,  A.  C.  61 1 1. —24' 22. 
July      4     .     .   17  57  37.95 


O.  Arc.  S.  17648.  —21"  12'. 

July      6    a     a   17   59  58.33      7.5 
26    .     a  58.28      7a5 

30    a     a  58a44      7.« 


(*  33)  Washingion,  -»-i7"  9 

July      4    *     .  18    2  57.63 
7     .     .  57.69 


0-17' 9'. 
July      4     a     a   18     3    8.86 

n-n"  12*a 
July       7     a     a   18    3    9.67 

(•)-28'    l6'a 

July    26    .     a  18    3  12.46      8.2 

(»)-28'  16'. 
July    30    .     .  18    4  18.41      9.0 

(•)-20'  24'. 

July  25  a  a       18         4     30.16 

(*>-20*'  2l'a 

July    25     a     .   18     4  37.83 
O.  Arg,  S.  17797,-28*  16'. 

July  30  a  a       18  4     45.29  8a  5 

Lalakde  33472,  +  36*  29'. 

Aug.   II    a     a   18    5  42.19     7.5 

(*)-37'  40'. 

Aug.   17    a     a   18    5  45.13      7.0 

0-37'  41'. 

Aug.   17    a     a   18    6    3.03      8.2 


fi  Sagittarii,  —  at*  5'. 

1877. 
Tune   22 

July      2 

4 
6 

7 

30 
Aug.   27 

h.  m.     8. 
.     .  18    6  25.48 
.     .              24.40 
.     .             24.44 
.     •              24.40 
.     .              24-47 
.     .              S4.4S 
.     .              24.37 

0-27-  32'. 

Mag. 

Aug.    29 

.     .   18    6  27.14 
O-ai-  5'. 

7.0 

;  JuJy     7 

Aug,    27 

.  .  18  6  27.78 
.     .              27.73 

9.S 

I         (•)+37*  41'. 
July  26  .  .  18  7  29.63 


7.8 


O.  Arg.  S,  17946,  — 18*  50*. 
Auga  27  a  .  18  8  58.1^   8.0 

O.  Arg.  S,  17956,  — 18*  50'. 
Aug.  27  .  .  18  9  23.7a   8.0 

(•)-i7-24'. 
Aug.  29  .  .  18  10  a.  10   6.S 


Aug. 

17 

a           a       18     12     46a30 

7-5 

B.A 

aC.6212,  —  32*  14'. 

1  July 
I  Aug. 

26 
16 

27 

.           .      18      13      18.3s 
.           .                               18.54 
.           .                               18.47 

6.5 
7.0 

1          0.  Arg.  S.  i  8075  —  1 7*  48'. 

t 

,  Aug. 

1 

29 

.           .       18     13     30.56 
0-29-    31'. 

8.0 

Aug. 

1 

16 

27 

a            a       18      16     34.16 
a            a                                 34." 

(•)-29-  31*. 

8.2 

8.0 

1  Aug. 

1 

1 

16 

27 

.     .   18  16  35.5t 

a           .                               35.63 
0-32'    25'a 

8.0 

July 

1 

1 
1 

7 

a            .       18      16     37*65 

(»)-32'  12'. 

9.0 

July 

6 

.       .    18   17     9.39 

(•)-32'  12'. 

July 

1 

2 

4 
6 

.     .   18  17  32.51 

.     .              32.17 
.     .              32.25 

9.0 

1 

[ 

B.  A.  C.  6261,  -  26*  40', 

July 

7 
25 

.    .  18  ao    3.60 
3.54 
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B.  A,  C.  6270(1  si  ♦),  —  26*  40'. 


1877. 
July      2 

4 
6 

as 


h.  m.     s.       Mag. 

.  18  21  17.28 

17.31 

17.29 

17.17 


B.  A.  C.  6270  (2d  *),  —  26"  40'. 


July 


2 

• 

.   18  21   17.75 

4 

• 

17.43 

6 

• 

17.41 

25 

• 

17.18 

LALANDE  34222,  —  22*^  23'. 

July    25     .     .   18  25     5.90      8.3 


(*)- 

-36"  47'. 

July 

4 

.     .   18  25  15.60 

6 

.     .               15.77 

8.5 

7 

.     .               16.16 
0-36'  51'. 

* 

8.5 

July 

4 

.     .   18  25  19.43 

6 

.     .               19.37 

8.0 

7 

.     .              19.61 

8.0 

I  . 

AquilwC, — 8°  20'. 

July 

4 

.     .  18  28  30.87 

6 

30.79 

25 

30.76 

26 

30.83 

30 

30.78 

Aug, 

II 

30.87 

17 

30. 85 

27 

30.82 

29 

30.76 

(•  35)  Washington,  +18"  54'. 
July      7    .     .  18  31  29.02 


(•)-!•  6'. 

1877.  h.  in.      s.       Mag. 

July      7     .     .   18  37    0.05 

(»)+72-  19'. 

Aug.   27     .     .18  37  25.02      8.2 
29     .     .  25.11      8.2 


Laijvnde  35006,  +  72*  18'. 

Aug.    17     .     .18  38    5.45 

27     .     .  5.25      7-3 

29     .      .  5.67      7.8 


(•)+36*'  28'. 
July    25     .     .18  40  17.35      6.5 

Lalande  34950.  +  36"  26'. 

July      7     .     .  18  41     3.18      6.0 
25     .     .  3.28      7.0 


o  LvRiC,  -4-  38°  40'. 


July      2 
Oct.     31 


.  18  32  46.39 
46.44 


Lalande  34831,  -1-  72'  13'. 


Aug.   17     . 

.   18  34  37.47 

8.3 

27     . 

37.22 

8.2 

29     . 

37.39 

8.5 

B.A.C.6375  +  .  77°  26'. 
July    25     .     .18  35  41.06      6.0 


(*)-!' 6'. 


July      7 

30 
Aug.    II 


18  35  47.16 
47.01 
47.24 


7.5 
7.3 
7.7 


O.  Arc.  N.  18534,  4-  72*  19'. 


Aug.  17 

27 
29 


.  18  36  29.06  7.5 
28.96  7.5 
29.32   7.5 


WEISSE887,  —  i"  4'. 


July      7 

30 

Aug.   II 


.  18  36  52.26 
52.28 
52.26 


8.2 


29  Sacittarii,  —  20*'  27'. 
Aug.    17     .      .18  42  22.16 

O.  Arc.  S.  18735,  -  22-  15'. 
Aug.   29     .     .18  43  26.83      6.0 

Lalande  34990,  —  20"  26'. 
Aug.    17     .     .18  43  42.04 

Lalande  34393,  —  20*  26*. 
Aug.   17    .     .18  43  48.62 

/3»  LvRiC,  +  33"  13'. 

July      7     .     .  18  45  32,29 

26     .     .  32.34 

Oct.    31     .     .  32.23 

ff^  Lyr^.  +  33*  13'. 
July      7     .     .   18  45  34.25 


(•)_33«  25'. 

July    2b     .      .18  47  55.09      7.0 
Aug.    17     .      .  54.93       7.5 


(•)-33*  25'. 

July     26     .      .18  48  15.93       7.5 
Aug.    17     .     .  15.77      8.0 


(♦)-33'^  25'. 
July     25     •     .18  48  22.72 

Lacaille  7926,  -  33*  30'. 

July     26     .     .18  48  52.74      6.5 

30     .     .  52.82 

Aug.    17     .     .  53.01 


(•)-9''  29'. 

1877.  h.  m.      s.       Map, 

Aug.    II     .     .18  51  44.13      8.2 


O.  Arc.  S.  18913,  —  19*  26'. 
Aug.   29     .     .18  5t    9.61      6.5 

O.  Arc.  S.  18953,  — 19"  27'. 
Aug.   29     .     .18  53  50.53 

Lacaille  7961,  —  34"  48*. 
Aug.    17     .     .18  54  24.18      7.5 

(♦)-i5'2'. 

July     25     .     .18  56    2.50      7.2 
26     .     .  2.58      8.0 

C  AquiLiE,  +  13"  41'. 

Aug.    29  .  .18  59  45.41 

Sept.    24  .  .  45-33 

26  .  .  45.32 

29  .  .  45.38 


July     25 
26 

30 
Aug,    17 


(*)-  33"  29'. 

.  .  18  48  53.34 

.  .  53.22 

.  .  53.51 

.  .  53.64 


O.  Arg.  S.  19104,  —  21"  58'. 

July    25     .     .   19    o  50.10      7.8 

26     .     .  50.28      8.0 

Aug.   27     .     .  50.32      8.0 

(•)-!•  30'. 

July    30     .     .   19     I  23.18      8.8 

Lalande  35791.  —  i'  30'. 

July    30     .     .   19    I  34.49      8.0 
Aug.    29     .     .  34*45      8.0 

O.  Arg.  S.  19140,  —  15**  29'. 
Aug.    17     .     .   19    2    o  28      8.2 


Lalande  36002,  +  38°  19'. 
July     25     .     .   19    4  25.00      7.0 

21  AQUILiE,  +  2°  4', 
Aug.   27     .     .   19    7  30.54      5.5 

(*)-22'  15'. 
Aug.    17     .     .   19    8  35.12      9.0 

O.  Arc.  S.  I93<S6,  —  22*  o'. 
Aug.   29     .     .   19    8  35.49      8.0 

(*)-i9'i8'. 

July    25     .     .   19    9  44*58      9.0 
26     .     .  44.81       8.8 

(*)-i9'i8\ 
Sept.    29     .     .19  10    8.97 


8.3 
8.5 


July     30 
Sept.   29 


(•)-i9'  18'. 

•     .   19  10  18.68 
.     .  18.77 


8.0 
8.0 


(•)+46'46'. 

1877.  h*  in.      8.       Mag. 

Aug.   27     •     .  19  12  30.26      8.3 


(•)-i9"  13*. 
Aug.   17     .     .19  13  17.36 

Gr.C.  1710,  +44*46'. 

Aug.    II  .  .   19  13  19.74 

27  .  .  .    19.75 

2g  .  .  19.87 

Sept.   26  .  .  19.65 

29  .  .  19.72 


(»)-8-  25'. 

July    25     .     .19  17    4. II 
26     .     •  4.05 


(•)-8'  25'. 


6.5 
6.5 


9.0 
8.5 


July    25 
26 

.     .  19  17  11.08 
.     .              II. 15 

(•)+36*  54'. 

8.0 

Sept.  26 

.     .  19  17  43.35 

8.5 

(•)+36''  54'. 
Sept.  26    .     .19  18  17.68      8.0 

(•)+36-  54'. 
Sept.  24     .     .19  19  II. 21 

6  AQUiLiC,  +2*  52'. 

July    25     .     .   19  19  17.70 
Sept.    18     •     .  17.74 

Oct.      6     .     .  17.66 

9     .     .  17.73 

Wkisse  (2)  556,  +36*  54'. 

Aug.    17     .     .19  19  18.47      8.2 
27     .     .  18.67      8.3 

Sept.  29     .     •  18.54 

(•)+36*  54'. 
Sept.  26     .     .19  19  36.77 

IT  Draconis,  +65*  27'. 

July    26     .     .   19  20    2.08 

30     .     .  1.57      5.0 

Aug.   II     .     .  1. 91       5.5 


Lalande  36732,  +36'  54'. 

Aug.  17     .     .  19  20    8.71      7.5 
27    .     .  8.90      7.5 


(•)+36-  54'. 


Sept.   24 
29 


.     . 


19  20  15. < 

14.^ 


•9mr~r^mi^r^'^^^m 
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P)-f36''  58'. 

1877.  h,  m.      s.        Mag. 

Aug.    17     .     .19  20  25.04      7.5 


0+36'*  54'. 

Sept.   24     .     .19  20  46.36 
29     .     .  46.23 


(♦)+36'  58'. 
Aug,   27     .     .   19  20  56.50      7.0 

(*)+36°  47'. 
Aug.  29     .     .19  21  18.37      8.2 


(•)+76''  14'. 

July 
Aug. 

26 

30 
II 

.  .  19  23  32.68 
.  .  31.42 
.     .              31.67 

(*)+38-  55'. 

Aug. 
Sept. 

17 
26 

.  .  19  25  32.86 
.     .               32.27 

8.0 


B.  A.  C.  6702,  +76**  18'. 


July 

26     . 

.  19  25  54.48 

30     . 

53.61 

Aug. 

11     . 

54.01 

Lacaille  8158.  —41*  43 
Aug.  27    ,     .  19  29    3.87 


8.0 


(*)-4i'43'. 

Aug. 
Sept. 

17     .     .19  29    7.00 
27     .     .                7.00 
24     .     .                7.10 

Weisse  722,  — 10°  26'. 

7.5 
7.5 

Sept.   26     .     .19  30    5.18      6.5 


K  Aquil.«,  —7**  18  . 

July    26     .     .19  30  16.41 

30     .     .  16.36 

Oct.     12     .     .  16.43 


(*)+ 38''  56'. 

Oct.      6     .     .   19  30  21.67 
9     .     .  21.74 


8.4 


(*)  +  38''  58'. 

Oct.      6     .     .   19  30  24.13      8.2 
9     .     .  24.22 


(*)~io'  12'. 
Sept.   29     .     .19  30  57.85 

(*)+38°  58'. 
Oct.       6     .     .   19  31  54.87 


7.0 


8.0 


(•)- 10-  26'. 

.  1877.                 h.  m.      s.  Mag. 

Sept.   24     .     .19  31  57.85  6.0 

26     .     .              57.95  6.5 


n±3r  30'. 

Aug.   29    .     .19  33  46.95      8.0 
Oct.      9     .     .  47.02      8.2 


(♦)+38''  32'. 
Aug.   29     .     .19  34  46.26      9.5 


14  Cygni,  +42"  31 . 
Aug,    17     .     .19  35  26.32      5.5 


B.  A.  C.  6752,  +7i'  19'. 


July    26 

30 

Aug.   II 


.  19  35  38.84 
37.87 
38.64 


6.0 


O.  Arc.  S,  19933.  —27'  33'. 
Sept.  29    .     .19  38  44.06      7.2 

O.  Arg.  S.  19941,  —26'*  37'. 
Sept.  26     .     .19  39  27. 88 


y  AguiLiC,  +10"  19', 


Oct. 


6     . 

.   19  40  24.73 

9     . 

24 .  82 

12 

24.69 

31     . 

24.75 

B.  A.  0.6775,-29"  12'. 


July    26 

Aug.   17 

27 

29 

Sept.   24 


19  40  59.59 
59.75 
59.72 
59.66 

59.75 


8.5 


(*)-H34"  59'.  ' 
Aug.   29     .     .19  43  21.51 


Sept.    18 
26 

29 


(*)+34°  57'. 

.      .   !9  43  27.49 
.      .  27.89 


8.3 


27.73       8.0 


(•)+69''  2'. 
July    26     .     .19  43  29.47      6.0 


Lalande  37785.  +34°  59'. 


Sept. 

I 
18     . 

24 

26     . 

Oct. 

29     . 
12 

19  44 


8.44 
8.25 

8.43 

8.43 
8.48 

8.27 


7.5 
7.0 


6.5 
7.0 


B.  A.  C.  6808,  +69'  2'. 


1877. 
July    26 
Aug.    II 
Oct.      6 


h.  m.      s.        Mag.  1       i8-'7. 
.   19  44  28.65  '  Aug.   17 


a  . 


28.45  6.5 

38.58 


a  AquilvE.  +8°  33'. 

Aug.       27  a  a       19     44     46.91 


e  Draconis,  +69*  58  . 

July    26     a     .19  48  34.96 
Aug.   II     .     a  34.69 

OCta  6  .  .  34.90 


(•)-38°  3'. 

I 

Oct.  9  a  a       19     49         9.76  7.0     . 


Oct.      12 


(*)+34*  57'. 

h.  m.     s.        Mag. 
a     .  19  55  18.87 
.     a  18.58      8.0 


July    26 
1  Aug.   17 
Oct.     12 

23 


(*)+35*  o'. 

.  19  55  41.86 
.     .  41.82 

41.74 
,     .  41.81 


4.5 


T  AQUILiB,  +6'  56'. 


July    26 
'I  Aug.   10 

'I  '< 

17 

Sept.  18 

Oct.     22 

24 


0-38*  3'. 
Oct.     12     .     .19  49  26.17 

0-37'  59'. 

Aug.      2Q  a  a       19     49     38.51 

Oct.       9     .     .  38.65 

Weisse  1259,  —14'  20'. 
Oct.      6    .     .  19  51  31.12 


O.  Arg.  S,  30124,  —35"  36'. 

Sept.   18     .     .19  51  36.89 
36    .     .  36.55 


7.0 


Oct. 


9 

13 


19  58      7.77 
7.83 

7.91 
7.83 

7.83 
7.87 
7.77 


(•)+30°  54'. 

.     .  19  59  19.99 
•     .  19.79 


0+33-  7'. 


7.5 


li 


1; 


0+33°  7'- 


Aug.    17 

27 

Sept.   34 

39 


•     * 


•     . 


30     3     0.39 
0.53 

0.47 
0.36 


Aug.  27 
Sept.  34 


(•)+4b^  2'. 

.  .  19  52  53.78 
.  .  53.57 
53.61 


•    • 


9.0  ' 

8.C  >! 


B.  A.  0,6857. +40*2'. 


Aug.  27 

29 

Sept.  34 


•    • 


•    • 


19  52  57.52 
57.60 

57.44 


6.0 


Lalande  38202  (ist  *),  +37*  47'. 
Oct.      9    .     .  19  54    8.27 

Lalande  38202  (2d  *).  +37*  47'. 
Oct.      9    .     .  19  54    8.56 

Lalande  38164,  —19"  25'. 
Sept.  29    .     .  19  54  52.94      7.5 

(♦)  +  34'  58'. 
Oct.     23     .      .19  55     2.72 


7.5  I 
7.0 


6.5 
7.0 


I  Sept.   29    .     .  30    I  46.48      7.8 


8.0 

6.5 
8.0 


9.0 


(•)-9*  «5'. 
Oct.    13    .    .  ao   3  49.71 

(*)-9°  IS'. 

Aug.  10    .     .  30    3  49.83 
Oct.      9    .     .  49.77 

0-14°  3'. 
Oct.    13    .     .  30    s  16.08 


0-14°  3'. 
Oct.      9     .     .  30    5  30.35      9.0 

^  Capricorni,  —12"  58'. 

Oct.  24  .  .  20  5  34.65   6.0 
31  .  .      34.70   5.0 


(*)-H34°  59'. 


Aug.    17 
Oct.     12 


•  • 


•  • 


19  55  12.07 
11.73 


8.0 


Weisse  XX,  81, -14"  9'. 

Aug.  37    .     .  30    5  54.78      7.5 
Sept.  29    .     .  54.69      8.0 


0-9^  12'. 
Aug.  .10     .     .  20    6  33.90 

(*)~9*  12'. 
Aug.   17     .     .  20    6  33.94 


OBSERVED  WITH  THE  TRANSIT  INSTRUMENT,  1877. 


$Oi 


{•)-9*  "'. 

(♦)+36'  44'. 

B.  A.C.  7053,  —  i9'o'. 

0+37"  49'. 

1877.                h.  m.     s.        Mag. 

1877.                 h.  m.     s.       Mag. 

1877.                 h.  m.     s. 

Mag. 

1877.                 h.  m.     s.       Mag. 

Aug.  10    .     .  20    6  24.99 

Sept.  29     .     .  20  13  26.68 

1 

1 

Sept.  29     .     .20  22  49-27 

6.5 

Aug.   II     ,     .20  32  4389      8.3 
17     .     .              44.02      8.5 

(•)+38*  19'. 

1 

(♦)+3fi'  44'. 

0  Capricorni,  —19*  0'. 

I  Aquarii,  -fo**  4'. 

Oct.    24     .     .  20    7  18.58      8.0  1 

1 

Aug.    10     .     .20  15     5.77      8.5 

Sept.  29     .     .20  22  50.61 

6.0 

Sept.  29     .     .20  33    6.53      6.0 

{•)+38'  19'. 

(*)+36''  44'. 

Lalande  39496,  +38"  54' 

• 

Oct.      6     .     .                6.51      5.5 

,                                                                           1 
1 

Oct.     24     .     .  20    7  24.61       8.0 

Sept.  29     .     .20  15    9.99 

Oct.     12     .     .20  23  55.02 

7.0 

(*)-9'  5'. 
Sept.  26    .     .20  34    6.83      7.5 

Weisse(2)3o6, +38''2i'.          ' 

B.  A.  C.  7006,  -+-36*  44'. 

(•)-+-38''  57'. 

Sept.  24     .     .20    8  55.54      8.0 

Aug.   10     .     .20  15  II. 91       7.5 

Oct.     12     .     .20  23  56.69 

8.2 

B.  A.  0.7148,-28°  25'. 

. 

Lacaille  8475  (2d  •),  —40" 

57'. 

Oct.    22     .     .20  34    6.91      7.0 

(♦H38"  21'. 

0,  Arg.  S.  20439,  —29**  31'. 

• 

Oci,      9    .     .  20  25  35.88 

(•)+34"  58'. 

Aug.  27     .     .  20    9    8.23 

Oct.      9     .     .  30  15  33.44      7'8 

\          f         '        •^      •                 90 

Sept.  24     .     .                8.41       8.2  1 

1 

1 

(•)-i3'37'. 

B.  A.C.  7080,  —  lo'  17'. 

Aug.   17     .     .  20  36  49.05 

o«  Cygni,  +46°  20.                ! 

A                                                                                                                                                                                             #% 

Aug.   17     .     .  20  25  39.94 

6.0 

(•)+34*'  58'. 

Aug.   17     .     .20  15  50.04      8.5 

Sept.  26     .     .              39.92 

6.0 

Oct.      22      .       .    20     9  45.51        5.5   ' 

27     .     .              50.06 

Oct.      6     .     .              39.84 
24     .     .              39-95 

Aug.   17     .     .20  37  II. 61 

1 

1 

(*)+46'*  20'. 

j 

WEISSE359,  —13'  36'. 

A                                                                                                    ^                        0%                        A       A 

Weisse  610,  —8"  35'. 

Weisse  924,  +0°  3'. 

Oct.     22     .     .  20    9  46.74      8.0 

Aug.   17     .     .20  16  12.87      8.8 

Sept.  29    .     .20  37  15.04      8.2 

31     .     .              46.84 

1 

1 
(♦)-H36'  44'. 

Oct.     31     .     .  io  25  48.67 

7-5 

1 

0+34*'  56'. 

3»  Cygni, +36°  24'. 

Aug.    10     .     .20  16  53.94       8.0 

0.  Arg.  S.  20607,  —23°  39 

1 

Oct.      6     .     .  20  37  21.09 

Aug.   17    .     .  20    9  55.30      5.0 

Sept.   24     .      .               53.92      8.0 
26     .     .               53.82 

Oct.    22     .     .  20  26  53.00 

8.0 

9     .     .              21.41       8.5 

B.A.C.6969. +36''2i'. 

25  VuLPECULi«,  +24*  4'. 

e  Delphini,  -fio"  53'. 

Lalande  40043,  +34"  58'. 

Aug.   10    .     .20  10    3.60 

Aug.   10     .     .20  27  20.20 

Oct.      6    .     .  20  37  33.21 

17     .     .               3.64      6.0 

Oct.      6     .     .  20  16  46.11       6.0 

Sept.   18     .     .              20.19 

9    .     .             33.34      7.0 

(*)-f36*'  44'. 

Lalande  39208,  —0"  48'. 

fj  Delphini,  +12*  35'. 

0.  Arg,  S.  20802,  —24°  12'. 

Sept.  26     .     .  20  II  12.04 

Oct.    31     .     .  20  tt  59.64      7.0 

Sept.  29    .     .  20  28    7.89 

5.5 

Oct.     12     .     .20  37  49.01      8.0 

29     .     .              11.81 

B  A.  C,  7014,  +4*  57'. 

V')+37''  27'. 

0.  Arg.  S.  20805,  —24**  20'. 

o«  Capricorni,  —12°  55'. 

Oct.    22     .     .20  17    5.04 

Oct.     12     .     .  20. 29  44.29. 

7.0 

Sept.  26    .     .20  38    4.69      8.0 

Aug.  II     .     .20  II  13.73 

29    .     .              13.70 
Sept.  24     .     .              13-69 

71  Draconis,  -i-6i*  52'. 

B.  A.C.  7112. +46*  16'. 

0.  Arg.  S.  20812,  —21*  19'. 

Oct.      6     .     .              13.75 

Oct.     12     .     .20  17  33.26 

Oct.      6     .     .  20  29  53.41 
31     .     .              53.39 

5.8 

Oct.     22     .     .20  38  37.30      9.3 

0.  Arc.  S.  20388,  —18°  13'. 

IT  Capricorn!,  —18'  36'. 

. 

•                     •# 

(*)-24'  8'. 

Oct.      9     .     .  20  II  41.41      7.5 

Aug.   10     .     .  20  20  16.71 

B.  A.C.  71 14,  +40"  40'. 

1 

17 

.     .              16.80 

'  Oct.     24     .     .20  38  58.96 

(*)+36**  44'. 

Sept.  26     .     .  20  II  47.81 
29     .     .              47.81 

m 

27      ■ 

29 
Sept.   24     . 

26     . 

Oct.      9     . 

,     .              16.71 
.     .              16.70 
.     .              16.72 
,     .              16.72 
,     .              16.60      5.5 

Sept.  26     .     .20  30    9.67 
(•)-i9'*  12'. 

6.0 

1 

1 

0.  Arg.  S,  20817,  —24*  12'. 
Oct.     24     .     .20  38  59-22 

24     , 

.     .              16.81 

Oct.     22     .     .20  31     9.51 

8.3 

0+36'  44'. 

(*)~24'  8'. 

Sept.  29     .     .20  12    6.75 

B.  A.  C.  7036. -35'  58'. 
Oct.       6     .     ,  20  20  52.65      6.0 

27  VULPECULi«,  +26'  2'. 

Oct.      9     .     .  20  31  50.00 

Oct.     24     .     .  20  39    3.14 

0+36'  46'. 

B.  A.C.  7195. -23-  18'. 

Sept.  26     .     .20  12  13.06 
29     .     .              13.16 

B.  A.  C.  7039,  —24'*  32'. 

(•)+27"  21'. 

Sept.  26     .     .  20  41     5.94 

Oct.     31     .     .20  21  10.78      6.5 

Oct.    24     .     .  20  32  21.01 

8.0 

34  Cygni.  +37'  39'. 

0.  Arc.  S.  20533,  —21°  17'. 

(*)+37'  52'. 

0-13' 58'. 

Oct.    12     .     .  20  13  14.85      5.0 

Aug.   II     .     .  20  41  30. 31 

24    .     .             15.11      5.5 

1 

Oct.     22     .     .20  21  51.14      7.0 

Oct.     12    .     .  20  32  38.80 

17     .     .              30.14      8.5 

304 


MEAN  RIGHT  ASCENSIONS  OF  STARS  FOR  1877.0, 


4  Cephei,  +66*  13', 

B.  A.  C.  7255  {2d  *),  4-4°  3' 

. 

B.  A.  C.  7320,  +38'  io\ 

Weisse  239.  —13"  34'. 

1877.                h.  m.     8. 

Mag, 

1877.                 h.  m.     s. 

Mag. 

1877.                h.  m.     s. 

Mag.!      1877.                 h.  m.     s. 

Mag. 

Oct.      6     .     .  20  41  38.57 

Sept.  26     .     .20  49  31.14 

Oct.     12     .     .  20  58  18.44 

6.5    1  Oct. 

9    .     .  21  12  36.71 

6.5 

9     .     .              38.85 

5.5 

I             29     .     .              31.09 

12     .     .             36.67 

3t     .     .              38.75 

6.0 

1 

0.  Arg.  S,  21 1 115, -16**  5' 

1 

• 

B.  A.  C.  7259.  +43**  55'. 

1 

Lalande  41419,  +38"  41' 

• 

Weisse  1057,  +3**  12'. 

Aug.    17     .     .  20  59  57.87 

8.0 

Oct.     12     .     .20  49  32.06 

7.2 

1  Oct. 

24     .     .  21  12  45.49 

Sept.  29    .     .20  42  13.89 

22     .     .              32.41 

7.0 

1 

1 

31     .     .             45.59 

7.0 

(•)-i6°  4'. 

(•)+38'52'. 

17  Delphini,  +13°  16'. 

Oct.      9    .     .  ai     1    7.63 

■ 

1 
7.2   1 

Weisse  258,  —13°  30'. 

Sept.  26     .     .20  43  21.53 

Aug.   II     .     .  20  49  47.27 
17     .     .             47.33 

6.0 
5.5 

Lacaillr  8701,  —  29"  0'. 

1  Oct, 

1 

9    .     .  21  13  18.57 

8.2 

0.  Arg.  S.  20896.  -27**  36* 

• 

Sept.  24     .     .  21     I  37.75 

1 

{♦)+48'*48'. 

76  Draconis,  +82"  4'. 

Aug.   17     .     .  20  54    2.77 
Oct.     12     .     .                2.67 

9.0 
9.0 

Sept.   18     .     .20  51  22.80 

1           Lacaille  8699,  —  37*  10'. 

Oct. 

6     .     .  21  15  22.00 

7.0 

22     .     .                2.95 

1 

1 1 

B.  A.  0.7269,+ 3' 42'. 

1  Sept.  29     .     .  21     I  38.48 

1 

6.0 

1 

(•)+48'  50'. 

(*)-27''  45'. 

Sept.  24     .     .20  51  39.00 

6.5 

1 

1               fi  Cygni.  +47*  10'. 

Oct. 

22      .       .21    16     4.27 

7.5 

Aug.   17     .     .20  44  12.36 

6.0 

1, 

Sept.  24     .     .              IT. 97 

7.5 

18  Delphini,  +10**  24'. 

1  Oct.      6     .     .  21     2  22.05 

1 

1 

1 

I  Pegasi,  +19*  17'. 

t 

0+38''  50'. 

Nov.    17     .     .  20  52  30.46 

Lacaille  8706,  —33°  20'. 

1 

Aug. 

II       .       .21    16  23.89 
17      .       .                   23.87 

Oct.      6     .     .  2o  44  30.88 

8.0 

0-19°  37'. 

Oct.     12    .     .  21    2  49.09 

7.0 

24    .     .              30.77 

8.0 

1 

(•)+48'»  48'. 

Oct.     24     .     .20  52  40.64 

9.0 

LALANDE41086, +38**  12'. 

i  Oct. 

22      .       .21    16  27.72 

8.5 

11  Aquarii,  —9'  26'. 

(»)«,4«o'. 

Sept.   18     .     .  21    4  19.79 

1 

1 

Sept.  29    .     .20  46    1.06 

\  /      ^    -^  . 

1             24     .     .              19.90 

7.0  1 

Weisse  357,  —11"  14'. 

Nov.    17     .     .               1.05 

Oct.     12     .     .20  53  27.58 

7.2 

26     .     .              20.05 

1 

0^ 

19    .     .               1.08 

31       .       .                    27.54 

7.5 

Oct.     22     .     .              19.96 

1 

'    Sept. 
Oct. 
Nov. 

24     .     .21  17    6.0a 
24    .     .               6.12 

q.o  1 

( 

17     •     •               5.99 

8.5 

(*)+37'*  56'. 

Radcliffe  5050.  +43**  56' 

• 

1                      (*)+38"  15'. 

1 

»                                                 ^     M  ^ 

•^ 

Oct.     31     .     .20  46  39.63 

8.5 

Oct.      9     .     .  20  54  20.36 

Sept.   26     .     .  21    4  21.41 

8.5 

Weisse  364.  —ii'  8'. 

31  VULPECULi«,  +26°  37'. 

Weisse  1359.  —14*'  0'. 

Lacaille  8719,  —  39*^*53'. 

1 

'  Nov. 

17     .     .  21  17  35.57 

- 

Aug.   II     .     .  20  46  51.66 

5.5 

Oct.     31     .     .20  54  21.51 

7.0 

'  Nov.    17     .     .  21     5  XO.45 

5.0 

1 

Lalande  41624,  +38**  6'. 

(•)+37'  58'. 

Weisse  1394,  —12'  59'. 

1           Lacaille  8737,  —41"  2'. 

1 

1 

Aug. 
Oct. 

17    .     .21  17  52.38 
6    .     .             52.54 

7.5 

Oct.    31     .     .20  47  18.88 

7.0 

Aug..  17     .     .  20  55  41.42 
Sept.  26     .     .             41.40 

6.0 
6.5 

Aug.    17     .     .  21     7  19.92 

12    .     .             52.03 

0+37°  56'. 

•                                                                                       ^           ^w 

•/ 

Sept.    29     .     .              19. 79 
Oct.       9     .     .              20.12 

7.0 

1 

(*)+38*'  6'. 

Oct.    31     .     .20  47  21.19 

8.5 

(*)-i2'57'. 
Aug.   17     .     .  20  55  48.99 

8.3 

C  CvGNi.  +29°  44'. 

i 

Oct, 

6     .      .   21   17  59.76 

(*)+37"  56'. 

Oct.     12     .     .  21     7  42.05 

1 

0+23"  48'. 

Oct.    24     .     .20  47  22.89 

7.5 

0+37*'  10'. 

31     .     .              42.15 

Oct. 

31     .      .21   18  44.02 

9.0 

0 

Sept.  29     .     .20  56    4.60 

7.7 

1 

0-19' 30'. 

( 

Weisse  (2)  154,  +35**  18'. 

0+38''  3'. 

Sept.  24     .     .20  48  43.02 
Oct.      6     .     .              43.11 

9.0 

12  Aquarii  (ist  *),  — 6*  16' 

1 

r 

• 

Oct.    24     .     .  21     7  54.72 

7.0 

Aug. 

17     .     .21  18  55-22 

9     .     .              42.90 

8.8 

Nov.    17     .     .20  57  34.22 

1 

29  Capricorni.  —15°  42'. 

Oct. 

12      .       .                  54.80 

57  CVGNI,  +43"  54'. 

12  Aquarii  (2d  *),  —6"  17' 

■ 

Aug.   II     .     .  21    8  56.25 

5.5 

(•)+38'  6'. 

Oct,     12     .     .20  48  53.62 

5.5 

Oct.    24     .     .20  57  34.28 
Nov.    17     .     .             34.24 

1 

B.  A,  C.  7378, -20*^42'. 

1 

Oct. 

1 

12     .     .21  19  37.36 

(•)-i9'  30'. 

(•)-32°  so'. 

1 

Sept.    24     .     .21     9  41.26 
26     .     .              41.34 

7.0 
6.0 

^V               M. 

(*)+36-  9'. 

Oct,      6    .     .  20  49    5.13 

Oct. 

24      .       .    21   20   14.50 

8.2 

9     •     .                5*i8 

8.2 

Sept.  24     .     .20  57  39.45 

7.3 

Lacaille  8760,  —39°  21'. 

Nov. 

17      .       .                  14.47 

8.2 

B,A.C.7255(ist*). +4*3 

9 

• 

0.  Arc.  .S.  21083,  —16°  5'. 

Oct.    22     .     .21  10    2.72 
Nov.    17     .     .               2.75 

6.0 
6.0 

69  Cygni,  +36*  7'. 

Sept.  26     .     .20  49  31.01 

Oct.    22     .     .20  57  40.65 

8.2 

19    .     .               2.91 

Oct. 

24    .     .  21  20  45.55 

6.5 

OBSERVED  WITH  THE  TRANSIT  INSTRUMENT.  1877. 
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(•)+69-  56'. 

1877. 

Sept.   24 

h.  m.      s. 
a     .  21  21  36.92 

(•)-23^  46'. 

Mag. 
9.0 

Aug,   17 
Oct.      6 

.       .    21    22   51.24 
.       .                  51.31 

9.0 

12 

a            .                                 51.14 

9.0 

B.  A.  C.  7466,  -25''  44'. 

AU^.        II  a  a      21      23      19.47 

Oa  Arc.  N.  22321,  +69°  56'. 

Oct.  22  .  a       21      23     44.69  7.0 

31    .    .  44.50     7.2 


p  Aquarii,  —6*  7'. 

Sept.       26  a  a       21      25  4.96 

29  a  .  4.97 

Nov,    16     a     .  4.93 

17     .    ..  4.99 

(•)+69'  56'a 
Sept.  24     .     a  21  25  3ia84      8.5 


(*)-25**  45'. 
Au^.   17     .     .21  26  37.91 

Oct.  6  a  a  37.95 


Weisse  (2)  871,  +34*  6'. 
1877.  h.  m.      Sa       Mag. 

Sept.   24    a    a   21   35  50a  93 

26    a     a  50.96      6.5 

Nov.    16    a     .  50.97      7.0 

(•)+34^  8'. 


/I  CAPRICORN!,  —14°  8'. 


a     a 


8.8 


0-25'*  45'. 

Oct.     12     a     a   21   26  39.06      8.5 

(*)4-38-  o'. 

Oct.     22     .     a   21   28   35.63 

Lalande  42034.  +37*  59'. 

Oct.      9     .     .  21  28  35.69      7.5 
22     .     .  35.63      7.5 

(•)+38*'  o'. 
Oct.     24     .     .  21  28  44.02      8.5 


(•)+38'  o'. 

Oct.  9  •  a       21      28     47.42 

p  Cygni,  +45*  3'. 

Oct.  31  a  a      21      29     21.54 

Nov.         17  •  a  21.23 

^  Aquarii,  —8'  24 'a 
Sept.  26    .     a  21  31  12.20 

29  a  a  12.07 


8.7 


5.0 


Sept. 

24 
26 

a           a      21      36 

•           a 

(•)+36*  59' 

8.55 
8.62 

8.2 

Oct. 

22 

.       .    91    37 

1.44 

8.0 

24 
31 

a           a 
a           a 

1.38 
I. 61 

7.7 
7.3 

e 

Pegasi,  4-9° 

19'. 

Aug. 

17 

a           a      21      38 

8.77 

Weisse  916,  — o*  45'. 
Nov,    16    a     a  21  39    3.63 

II  Cephei,  +70°  45'. 
Sept,   18    a     a  21  40    6.49 

B.A.C.  7584, +24*  58'. 
Sept.  26    a     .21  40  21.83 


5.5 


B.  A.  C.7586.  +24"  57. 
Sept.   26     a     .21  40  48.03      6.5 


BaA.C.  7590.  +16*38'. 


Oct.    22 
24 


Oct.     12 

3< 
Nov.    17 


.    2!   41    13.88 

13.82 


(*)-24'  13'. 

a  a      21      41      56.20 

.     .  56.21 

.     .  56.10 


6.0 

6.5 


8.2 
8.2 
8.5 


Lalande  42563.  +38"  5'. 
Nov.    16    a     .21  43  22.94      6.5 


5  Pegasi, +1 8' 45'. 


Aug.  17 
Sept.  18 
Oct.      6 


.  21  32    0.20 

31  59.98 

32  o. 14 


5.0 


o  Aquarii,  +i  4* . 
Oct.     12     a     .21  33  18  82 

22  .  a  18.84  6.0 

K  Capricorni,  —19*  26'. 

Aug.   17    .     .  21  35  47.29 
Sept.   16    a     .  47.08 

Oct.  6  .  a  47.22 


(♦)-H38°  57'. 
Sept,   26    a     .21  45  21.55 

Oct.  6  a  a  21.64 


7.5 
7.5 


B.A.C.76I4.    +38'    58'. 

Nov.    16     .     .21  45  59.49      6.0 

O.  Arg.  S.  21 710,  —19*  43'. 
Oct.     22     .     .21  46  12.38      8.0 

(•)-5-57'. 
Oct.     12     .     .21  46  12.79      8.2 


B,A.C.  7616, -4'  33'. 
Oct.     31     a     .21  46  20.19      6.5 

Nov.        17  a  a  20aI2  6a8 


1877. 

Sept.    18 
24 

Oct,  9  a  a 

24  .  • 

Nov.    19     ,     . 


h.  m.      s.       Mag. 
21  46  35.33 

35.35 

35-31 

35.39 

35.32 


(*)-20*'  37'. 

Nov.        19  a  a      21      49    42.65 

Weisse  (2)  1196+35''  34'. 

Sept.  24    .     .21  50    6.13      6.5 
26    .     .  6.10      6  o 

(*)-2o'  37'. 

Oct.  24  a  .21      50     50.43  7a  7 

(•)+8-  49'. 
Nov.    17     .     .21  52  19.46      6.5 

(•)+48'4'. 

Nov,       16  a  a      21      52     20.44  6.5 

Lacaille  8981,  ^29**  38'. 

OCta  6  a  .      21      52     25.40  7.5 

9     .     .  25.38      7.4 


(•)-20-  37'. 


Oct.    22 
Nov,    19 


21  52  29,39 
29.28 


8.2 


(•)-2i'  35'. 

Oct.  12  a  a       21      52      58a90 

O,  Arc,  S,  21789,  —21*  15'. 
Oct.    31     .     .21  52  59.10      9.5 

ij  Piscis  AusTRAUs,  —29'  2'. 

Sept.   24     .     a  21  53  45.99      5.5 
26    a     .  45.85      5.5 

29  Aquarii  (ist%  +17'  33'. 
Oct.      6    .     a  21  55  42.58 

29  Aquarii  (2d  *),  +17*  33'. 

Oct.  6  a  a      21      55     42.70 


30  Aquarii,  —7'  7'. 


Oct,     12 
31 


a       21      56     48.29 

48ai3 


5.5 
5.5 


Weissb  (2)  1398.  +36"  24'a 
Oct.    22    .     .21  56  59.55 

Lacaille  9012,  —29*  o'. 
Nov,   17    .     a  21  57  36.59      7.0 


o  Aquarii,  — o*  55'. 

1877.  h.  m.      s.       Mag. 

Sept.   29    .     a  21  59  27a97 
Oct.     22     .     a  27.90 

^Cephei  (ist*).  +64*  I'a 

Sept.       24  a  a  22         O      13.00              7.0 

26  a  .  13.09 

OCta           12  a  a  13-09              7.5 

24  .  .  12a77 

f  C£PHEl(2d*), +64'  I'. 

Sept.   24     .     a  22    o  13.80      6.0 

26     .     .  14.07 

Oct.     12     .     .  14.00 

24  a  .  13.58 

B,  A.  Ca  7702,  -34°  36'. 

Nov.     17      a       .    22      I    13.78        5,5 

O.  Arc.  N.  23385,  +53'*  i'. 

Oct.  6  a  a       22  I      27.89  7.0 

9     .     .  27.83       7.5 

O.  Arg.  N,  23425,  +53°  8', 

Oct.  31  a  a       22  2  2.31  9.0 

Nov.    16     .     .  1.98      8.5 

(♦)+53'  8'. 


Oct. 

Nov. 

31           a           a      22         2     26.07 
16          ,           .                               26.22 

(•)+7i-44'. 

9.0 
8.8 

Sept. 
Oct. 

29           a            a       22          4      53.23 
6          a            a                                 53.39 

9     .     .               53.41 

{•)--I2*  12'. 

6.5 
7.0 
7.0 

Oct, 

22          a           a      22         5     38.36 

B.  A.  C,  7744,  —  5*  20', 

Oct. 

Nov. 

I 

1 

24          a           ,      22         6     19.54 
17          a           .                               V9.52 

0+16' 34'. 

6.0 

'  Oct. 

12     .     .  22    6  41.79 
PiAZZi  33,  +16*  34*. 

8.3 

;  Sept. 

Oct. 

1 

24          a           a      22         8     23.91 

26    .    .            23.86 

12      .       .                  23.90 

0  Aquarii,  —8*  24'a 

6.0 
6.0 

Oct. 

1  Nov. 

1 

9          a           a      22      10     20.59 
12          a           .                               20.46 

16  .           a                               20.53 

17  a           a                               20.56 

• 

(•)+37*  42'. 

Oct. 

22             .    22   II      3.05 

3«     .     .                3.07 

9.0 
9.0 

p 


45  Aquarii. -13*  55'. 
Sept.   29    .     .  22  12  24.59 

Weisse  223,  —8*  25.' 

Oct.  24  a  a      22      12     40.50 

I  47  Aquarii.  — aa"  12', 

,  Nov,    16    •  4 


6.0 


8.3 


39 77  a 


3o6 
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(•)-35'  7'. 

1877.       h.  m.   8.   Mag. 
Sept.  24  .  .22  14  50.24 

(*)-35*  7'. 

Sept.   24     .     .22  14  57*43 
a6    .     ■  57.43 

31  Pegasi,  +11*  36'. 
Oct.    31     .     .22  15  27.93 

2  Lacrktm,  +45°  55'. 
Nov.    17    .     .22  15  56.74 

(*)+36'  37'. 
Sept.   29    .     .22  16  28.73      8.0 

49  Aquarii,  —25°  24'. 
Oct.     12    .     .22  16  39.41 

Weisse  (2)  349.  +36*  34'. 
Nov.    19    .     .22  16  42.97 

(•)+36''  36', 


Oct.  22  .  .22  16  42.35 
24  .  .      42.23 

(•)  +  36''  37'. 
Oct.   9  .  .  22  17  28.63 


9.0 


(*)+36"  41.' 

Sept.   24     .     .  22  17  32.35 

29     .     .             32.23 

Oct.      9    .     .             32.41 

8.0 

ir  Aquarii,  +o°  45'. 

Oct.  31  .  .22  18  59.65 

0+38''  33'. 

Nov.  17  .  .22  20  14.75   8.6 
19  .  .      15.07 

0+38'*  33*. 

Nov.  17  .  .22  20  24.06   8.6 
19  .  .      23.74 

O.  Arc.  S.  22165,  —27°  50'. 

Oct.  12  .  .22  21  18.36   8.0 

Lalande  4387',  +39*  1'. 
Sept.   26    .     .22  21  41.90      7.3 


37  Pegasi,  +3**  48'. 
Sept.   29     .     .22  23  44.82 

(•)+6-  35'. 
Oct.      9     .     .  22  24  42. 88 

a  Lacert.*,  +49**  39'. 

Sept.  26  .  .22  26  13.80 
Oct.  12  .  .      13.66 


6.0 


9.2 


I 


(•)+6''  43'. 

1877.       h.  in.  8.   Mag. 

Oct.  22  .  .22  26  23.65 

24  .  .      23.90 

^31  .  .      24.2a 

(♦)+6»  43'. 
Oct.  31  .  .22  26  24.26 

(•)+6'  43'. 

Oct.  22  .  .22  26  24.32 
24  .  .  24.36 
3t  .  .      24.32 

(•)+39'9'. 
Nov.   17     .     .22  26  41.54      8.2 

B.  A.  C.7858,  +39°  9'. 
Nov.   17     .     .22  27    0.19      6.0 

17  Aquarii,  — o"  45'. 

Sept.   24  .  .22  29  2.12 

Oct.      6  .  .  2.fo 

31  .  .  2.10 

Nov.    19  .  .  2.08 

Dec.    14  .  .  2.  II 

15  .  .  2.09 

O.  Arg.  S.  22282,  —22**  26'. 

Oct.   9  .  .  22  30  52.76   8.0 
22  .  .      52.77   8.2 


Lacaillb  9196,  —39*  7'. 

Sept.   24     .     .  22  31  49.97 
26    .     .  50.07 

9  LACERTiC,  +50*  55', 

Sept.   29    .     .22  32  19.55 
Oct.     12     .     .  19.52 

Nov.    17     .     .  19.41 


5.0 


C  Pegasi,  +10"  12*. 

Oct.    22  .  .22  35  19.70 

Nov.    16  .  .  19.70 

Dec.    14  .  .  19*63 

15  *  *  19.62 


19  PiSCIS  AUSTRALIS,  — 30'  o'. 

Nov.    17     .     .22  35  31.30 

o  Pegasi,  +28°  40'. 

Sept.   29    .     .22  35*59.14 
Oct.      6     .     .  59.03 


(*)-i4'  16'. 


Sept.   24 
Oct.       9 

3t 


Sept.   24 
Oct.      6 

9 
31 


Sept.   24 
Oct.     31 


•  ■ 


22  38  19.78 
19.96 
19.99 


8.0 


(•)-i4'  18'. 


•    ■ 


22  38  26.62 
26.65 
26.62 
26.62 


(*)-I4*  18'. 

.   .  22  38  27.60 
*   *        27.45 


8.2 


B.  A.C.  7941, -t-So' 45'. 

1877.       h.  m.   s.   Mag. 
Sept.  26  .  .22  39  7.08 
Oct.  22  .  •      6.72 

n+so**  52'. 

Nov.  17  .  .22  39  8.16 

0+50-  47'. 
Oct.     24     .     .  22  40  11.66      8.0 

(•)+50'  47'. 
Nov.    17     .     .22  40  23.70 

Lacaille  9256,  —26*  33'. 
Dec.    15     .     .  22  41  10.82 

(♦)_33-  30'. 

Oct.      12      .       .22  43     7.68        8.0 

(♦)+65'  23'. 
Nov.    17     .     .  22  44     1. 13      8.5 

B.  A.  C.  7957,  —39°  49'. 
Oct.      9     .     .  22  44    1.77      5,0 

Weisse  (2)  1012,  +39°  i'. 
Oct.      6    .     .  22  44  25.73      8.0 

Lacaillb  9284,  —39"  37'. 
Oct.      9    .     .  22  45    9.50      7.2 

Weisse  976,  —10°  57'. 
;  Oct.    12    .     .22  48    2.68      7.5 

Lalande  44848,  +35"  19'. 
Nov.   19    .     .22  48  59.11 

Lacaille  9301,  —32*  17'. 
Dec.    15     .     .22  49    3.62 

(*)+35''  19'. 
Nov.    19     .     .22  49  15.49 

(*)+35''  18'.' 
Nov.    19     .     .22  49  18.65 

(*)+35'36'. 
Oct.     24     .     .22  49  42.66      7.5 

(*)-26"'  50'. 
Oct.     12     .     .  22  50  29.49 

Lacaille  9315  (ist  *),  —26*  50'. 


Oct.      9    . 
Nov.    17     . 


22  51     5.32 

5.35      9.5 


Lacaille  9315  (2d  *),  — 26'*  45'. 


Oct.   6 

9 
Nov.  17 


22  51  5.44 
5.46 
5.53   7.7 


O.  Arg.  S.  22516,  —26"  50'. 

1877.  h.  m.  s.  Mag. 
Sept.  26  .  .  22  51  7.07  8.3 
Oct.   6  .  .       6.96 

9  •  •       7.09 


Lalande  44918,  +38*  44'. 

Oct.    22     .     .22  51  55.83      6.5 

Dec.    14     .     .  55-57      7-0 

15     *     *  55.77 


Lalande  44922,  +38*  40'. 

Oct.     22     .     .92  51  59.85       5*5 
Dec.    14     .     .  59.76 

15     .     *  59.94 


B,  A.  C.  8010,  —9*  3a', 
Oct.     24     .     .  22  53  54.48      6.5 


Oct.      6 
Nov,    17 


(•)-6*  37'. 

.  22  55  31.21 
31.31 


7.0 

7.5 


Weisse  1149,  —12*  o'. 
Oct.     12     .     .22  55  56.27 

Weisse  1156,-11'  57'. 
Oct.     12     .     .22  56    5.52 

Weisse  1204,  —  la*  50'. 
Oct.     22     .     .22  58    8.91       7.5 

a  Pegasi,  +14'  33'. 


Sept.     4     . 

.  22  58  38.08 

24     . 

38.04 

26     . 

38.14 

Oct.       6     . 

38.11 

Nov.    16 

38.04 

Lacaillb  9373,  —30'  42'. 

Dec.    14     .     .  23    o  15.97 

15     -     -  15.84      5.5 


56  Pegasi,  +24*  47'. 

Oct.      9    .     .  23    I    7.42 
22    .     .  7.37 


I  CASSIOPEiE,  +58°  45'. 

Sept.     4     •     *  23     I  24.86 
24     .     .  25.16 


A  PiSCIUM,  -f-l"  27'. 
Oct.      24      .       .    23      2   22.83 

B.  A.C.  8065,  + 1*  28'. 
Oct.     24     .     .  23    3     5.45 

Lalande  45323.  +38'  15'. 


6.0 


8.0 


Oct.       6 

12 

Nov.    17 


23    3    9.76       7.0 
9-79 
9.52 
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(♦)+36'*  u'. 

1877.  h.  m,     s.        Mag. 

Sept.  26    .     a  23    4    7a  17 


Weisse  (2)  34,  +36°  11'. 
Sept.  26    •     a  23    4    8.54 

59  Pegasi,  +8*  3'a 
Oct.    22    .     .  23    5  31.73      5.5 

.    Weisse  61,  +8*  9'. 
Nov.   17    .     .  23    5  38.04      8.5 


.7  ANDROMEDiC,  +48"*  44  . 

Oct.      6    .     .  23    6  55.38      5.0 

9    .     .  55.23 

Dec.    15    .     .  55.17 


R  A.  C.  8091,  +27"  24'. 
Oct.    24    •     •  23    8  57.66 

(*)-5*  24'a 
Oct.     12    .     .  23    8  57.36      8.5 

O,  Arc.  S. 22721,  —21"  52'a 
Oct.      9    .     .  23  10    4.50 

O.  Arg.  S.  22723,  — 21*  52'. 
Oct.      9    .     .  23  10  18.42 

O.  Arc.  S.  22727,  —19**  32'. 
Oct.    S2    .     .23  10  29.25      6.5 

Lalande  45588,  +37'  18'. 

Oct.      6    .     .  23  II    3.66 

;.   14    •     .  3.18      7.5 


Weisse  185,  —12''  24'. 

Sept.     4    •     .  23  II  14.99 

24    .     .  14.73 

26    .     .  14.72 

(•)-6"  15'. 

Oct.  24  a  a      23      II     24.68 

Nov.       17  a  .  24.35 

(•)-6'  20'. 

Nov.   16    .     .23  II  34.13 
17    .     .  34.05. 

Lacaille  9444.  —34'  22'. 
l>ec.    15    .     .  23  13    3.46 

(•)-5'  24'. 


7.0 


8.2 


Oct- 

9  . 

.   23  14  43.87 

8.0 

12   . 

43.87 

6.0 

Nov. 

16    a 

43.  78 

8.2 

17    . 

43.80 

8.3 

(♦)+36'  50'. 

1877.       h.  m.  s.   Mag. 

Sept.  4  .  •  23  14  47.32   8.0 

26  .  .      47.59   8.0 

B.  A.  C.  8134. -5*  21'. 
Oct.   9  .  a  23  15  1.25 

12    .     a  I. 13 

22   .   .        I. 12 

B.  A.  C.  8139, +37"*  52', 
Oct.  24  .  .23  15  22.71 

Nov.   19    a     a  22  a  79 


Lacaille  9458,  —31°  45'. 

Dec.    14     .     .23  17    9aOi 
15     •     •  9.03 

Weisse  359,  +5°  22'. 
Nov.   17    .     .23  19    6.25      8.3 

(•)+66'  15'. 

Sept.     4     •     .  23  20  26.14 

26     .     a  26.68 

Oct,     12     .     .  26.84 

(•)+54"  II'. 
Oct.      6    .     .  23  20  55.25 

Radcliffe  6079,  4-54*  1 1 'a 
Oct,      6    .     .  23  21  10.27 

Radcliffe  6081,  +54*  11'. 

Oct.      9    .     .  23  21  26.69      7.3 
22    .     .  27.05 


Oct. 


9 
22 


(•)+54'  12'. 

a  .      23     21     26.72 

.  a  26.75 


8.3 


II  PiSCIUM.  —2"  27  , 

Dec.    14    .     .23  23    8.15 
15     .     .  8.13 


(•)+i5'  12'. 

Sept.  26 
Oct,  12 
Nov.  16 

17 

.  .  23  25  13.43 
.  .      13.52 
.  .      13.14 
.  .      13.18 

9.0 
9.0 
9.0 
9.2 

Lacaille  9516,  —31*  58'. 

Dec.    14    .     .23  26  54.69 
15    .     .  54.56 


0+35'  3'. 

Sept.     4     .     .  23  29  26.84 
Oct.      6     .     .  27.05 

Weisse  (2)  639,  +35*  6'. 


8.2 
8.0 


Sept.  4 
Oct.  9 
Nov.    17 

19 


23  30  57.92 
58.17 
57.96 
57.92 


8.0 

8.3 
7.0 


Weisse  (2)  658,  +35'  7'. 

1877.                h.  m.  s.  Mag. 

Sept.     4  •  •  23  31  22.30  7.5 

Oct.      9  a  .  22.42  7.5 

Nov.   17  .  .  22.28  6.0 

19  .  .  22.37  7.0 


75  Pegasi, +17*43'. 


Nov.   16 

Dec.    14 

15 


.     . 


.  23  31  44.14 
44.21 
44.28 


5.5 

5.5 


f  PiSCIUM,  +4    58'. 


Aug.  28 

Sept.     4 

26 

30 
,  Oct.      6 
12 


23  33  37.49 
37.45 
37.45 
37.47 
37.46 
37.55 


6.0 
5.5 


77  Pegasi,  +9°  38'. 

Aug.  28    .     .23  37    6.76 
Sept.  26    .     .  6.82 

B.  A.  C.  8252, +52*28'. 
Oct.      9    .     .  23  37    6.61 

Lalande  96496  {ist  •),  +6*  35'. 
Dec.    14    .     .23  37  40.26 

Lalande  96496  (2d  *),  +6*  35'. 
Dec.    14    .     .23  37  40.28 

(•)+63'  26'a 

Sept.     4     .     .  23  41  30.26      8.0 
Nov.   16    .     .  30.37      7.2 

O.  Arg.  S.  23052,  —17*  22'. 
Dec.    15     .     •  23  41  48a82 

Groombridge  4142,  +63*  6'a 

Aug.   28    .     .23  42    9.04      8.0 
Oct.      9    .     a  9.46      7.5 

(•)+63*  6'. 
Aug.   28     .     .23  42  16.86      9.0 

B.  A.  C.  8280, +59*  14'. 

Oct.    22    .     .23  42  52.63 

24     .     .  52.42 

Nov.    17     .     .  52.50 

(•)-32-  4'. 
Sept.  30    .     .  23  43  37.66 

Lacaille  9620,  —35*  22'. 

Dec.   14    .     .  23  45  14.80 
15    .     .  14.60 

(•)+2o'  56'. 
Oct    12    .     .23  46    8.95      5.5 

{•)+2i*  3'. 
Oct    12    .     .  23  46  25.15 


{•)+34'  I/. 

1877.  h.  m.     8.        Mag. 

Nov.    19     .     .23  46  31.93      8.2 

(•)+20'  51'. 

Aug.   28     •     .23  46  58.89 
Sept.     4    .     .  58.89 

Lalande  4681  i,  +34*  22'. 
Oct.    22    .     .23  46  59.57      7.7 

Lalande  46836,  +38*  38'. 

Nov.  17    .     .23  47  50.63     6.0 

B.  A.  C.  8311, -0*45'. 
Oct.    24    .     .  23  48  28.89 

Lacaille  9641,  —38*  2'. 
Dec.    14    .     .23  48  42.55 

Lalande  46873,  +37*  23'. 
Oct      9    .     .  23  48  50.43 

B,  A.  C.  8314, +73*  44'. 
Nov.    16    .     .23  48  51.88 

I  Ceti,  — 16"  32'. 

Nov,    19    .     .23  52    1.46      6.0 


»  PisciUM,  +6"  11'. 


Jan.      s 

Sept     2 

30 

Oct    22 

23 

24 

Nov.   17 

Dec.    14 
15 


23  52  59.71 
59.82 

59.76 

59.67 

59.71 

59.74 

59.73 

59.69 

59.71 


B.  A.  C.  8355  (isl  *).  +62°  25'. 

Aug.  28  .  .  23  56  18.75 

Sept  30  .  .  18.90 

Nov.   16  .  .  19.08 

19  .  .  18.88 

B.  A.  C.  8355  (2d  •),  +65*  25'. 

Aug.  28     .     .23  56  21.12 
Sept  30     .     .  21.13 

Nov.    16     .     .  21  a  10 

19  a  .  2IaI2 

Lacaille  9701,  —35'  25'. 
Nov.   17    .     .23  56  42.18 

Lacaille  9702,  —25*  16'. 
Dec.    15    .     .  23  56  52.11 

Lacaille  9706,  —29*  56'. 

Dec,    14    .     .23  58    2.51      6.0 

B,  A.  C.  8364, +57*  48'. 

Oct.    22     .     .23  58  35.02 
23    •     .  35.01 

(•)+57'  42'. 
Oct    23    .     .23  59  50.37 


MEAN  DECLINATIONS  FOR  1877.0 


OF 


STARS   OBSERVED 


WITH  THE 


MURAL    CIRCLE 


1 


8 


11 


309 


MEAN  DECLINATIONS  FOR  1877.0, 


OF 


STARS  OBSERVED  WITH  THE  MURAL  CIRCLE. 


B.A.C.8374.o>»o»  l6». 


or  It 


1877. 

November 30    .     .     +28  20  35.2 


Lalandk  4729S,  o>»  1™  24". 

December    7     .     .     4-36  30    5-3 
8     .     .  6.5 

5  Ceti,  c^  1™  57». 
November  27     .     .     —  3    7  55-7 

Lacaille  9747,  o*»  3»»  45". 

September 23     .     .     —26  33  33.6 
25     .     .  34.1 


B,  A,C.23,o^  5™  23. 
December  31     .     .     —28  29    5.9 

Radcliffe  65,  o*"  14™  o», 
November  12     .     .     +44  I5  21.4 

Radcliffe  73,  o*»  14™  42«. 

September 25     .     .     +44  15  '8.6 
November  12    .     .  20.7 

December   8     .     .  17.2 

t*)iO^  15"  20». 

December  7    .     .     +44  14  42.7 
8    .     .  45.4 

Lacaille  78,0*  18"  56«. 

November  27     •     .     —31  22  12.0 
December  20    .     .  10.7 

Lacaille  83,  o*»  19"  40". 
December  31     .     .     —28  23  26.7 

49  Pisciuif ,  o^  24™  26". 
November  6    .     .     +15  21  29.8 

Geoombridge  73,  o^  24™  26*. 
September  25     .     .     +42  41  50.8 

Lalandb  713,0^  24™  53". 

September 23     .     .     +38  18    4.7 
October     16    .     .  2.9 


B.  A.C.  122,  o*»  25™  I5«. 


Of  11 


1877. 

November  6     .     .     +15  20  34.9 


Lalande  849,  o*>  28»  37". 

November   3     .     .     +36    9  17.8 
27     .     .  16.5 


Weisse  446,  o*»  28"  40". 
November  12     .     .     +  3  42  36. 1 

ir  ANDROMEDiE,  O^  30»  2I». 

September 23     .     .     +33    2  31.9 
October      16     .     .  28.8 

Weisse  (2)  749,  o^^  30"  23". 
!  September  25     .     .     +33     I  53.9 

i8Ceti,o*»39    2o". 

September  23     .     .     —13  32  47.2 
25     .     .  49.0 

(*),  o»»  42™  I9». 

November  27     .     .     +40  27  41.0 
December   3     .     .  43.1 

(*),  o"*  42™  32«. 

November  6     .     .     +40  24  43.3 
December  31     .     .  40.7 

V  ANDROMEDiB,  O^  43"  25". 

October     i6     .     .     +40  24  29.6 
December  31     .     .  29.5 

Lacaille  224,  o*»  43™  32*. 

November  3     .     .     —24     i  57.8 
12     .     .  57.3 

Lalande  1504,  o*»  47"  52". 

September 23     .     .     +38  30    7.8 
25     .     .  9-4 

(*).o*»  5i"4i". 

November  6     .     .     +  i  49  19.4 

20     .     .  19.7 

December   3     .     .  16.2 


(*).  o**  52™  o». 


Of  II 


1877. 

November  3  .  .  -4-36  31(41.0) 

12  .  .  45*2 

December  31  .  .  46.7 

64  Ceti,  o*>  52™  36«. 

September 25  .  .  —12    2  38.0 

October     16  .  .  42.1 

November  27  .  .  40.0 


O.Arg.  N.  1118,  i«»  i«4'. 

September 23     .     .     +54  29  56.7 
25     .     .  57.9 


O.  Arc.  S.  644,  i*>  1™  47". 

Novemberi2    .     .     —28  22  47.8 
20    .     .  48.5 


V  Ceti,  !*•  2™  27«. 
November! 3     .     .     —1050    5.5 

Weisse  89,  i»>  7M  54«. 
December    3     .     .     +  o  50  45.5 

Weisse  144, 1^  if"  i6». 

September  23     .     .     +12  54  30.2 
25     .     .  31. 6 

41  Ceti,  i*>  ii™  34«. 

Novemberi2     .     .     —  8  18  33.4 

13     .     .  33.4 

20     .     .  32.6 


(•),  fh  17°'  15'. 
December   3     .     .     +38  25    4.5 

44  Ceti,  i*»  17"  54«. 

September 23     .     .     —  8  38  50.9 
25     .     .  51.6 


(*),  i«»  19™  26». 
December   3     .     .     +38  23    9.6 

p  PisciUM,  i*>  19"  4i'. 
November  13    .     .     +18  31  55.4 


(•),  I**  23"  19". 


e        I  ri 


1877. 

November  6    .     .     —37  28  12.6 
12     .     .  14. I 

(♦),  i>»  26"  3i«. 

Novemberi3     .     .     +15    3  50.2 
20    .     .  47.4 

Lacaille  444,  i*»  27™  26». 

September 23     .     .     —24  48  1 7.1 
25     .     .  17. I 

B.  A.  C.  479,  !*■  29"  i6». 
December  3     .     .     —32  31  21.6 

B.  A.  C.  491,  i*»  3i*»  33«. 
November 20    .     .     —10    2    3.0 

Weisse  643,  i^  36™  26». 

September 23     .     .     —  9  16  53.9 
25     .     .  53.3 

B.  A.  C.  563,  i«»  44"  34». 

November  13     .     .     —39    i  26.6 
20    .     .  28.1 

Lalande  3390,  i^  45"  3; 

September 23     .     .     +36  49  29.7 
25     .     .  30.2 


Lalande  3412,  i*>  45"*  59F, 
December    3     .     .     +36  42  51.  i 

B  .  A.  C.  578.  I*  48"  9*. 

November  13     .     .     —39  12  10. o 
20    .     .  9.4 

56  Ceti,  i»»  50™  59*. 
December   3     .     .     —23    7  44.0 

O.  Arg.  S.  1 2 10,  i*»  53'»  I3«. 

September  23    .     .     —18  39  31.9 
25     .     .  30.2 

B.  A.C. 643,  i»>  59»  i«. 
December   3     .     .     —29  53  18.4 
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(*),  2»>  I»  40». 

Lacaille  749,  2*"  22"  49". 

(*).  2»»  54"  I2». 

B.  A.  C.  1058.  3»»  19-  8«. 

1877.                 "    '    " 

1877.                           "     '       " 

1877.                            '     '       " 

1877.                            "     '       " 

November  13     .     .     +39    0  27.9 

January     29     .     .     —34  21  50.2 

October      14     .     .     +38  23  23.0 

February     6     .     .     +59  30  34.1 

30     .     .                   47.8 

1  Novembei  13     .     .    '               22.9 

(*),  2^  2«  37«. 

i 
1           •                                                    1 

(•),  3»»  a?"  i6». 

V  Ceti,  2*»  29™  19". 

(•).  2^  58"  I7*. 

November  13     .     .     +39    3  49.0 

'                                        WW 

February     i     .     .     +31  36  15.0 

November  13     .     .     +5    3  20.2 

September 23     .     .     +37    6  45.7 
25     .     .                   44.5 

3     .     .                    14. I 

^*  Ceti,  2^  6™  29". 

(*),  2*  29"  20". 

1  November  20     .     .                   42.8  1 
December    3     .     .                  .41.8 

(*),  3*»  28"  OP. 

January     30     .     .     +  8  16    8.7 

February      i     .     .     +19  18  31. 6 

January     30    .     .     +31  27  35.3 

(*),  2»»  59"  44». 

20  Arietis,  2^  8™  46". 

Lacaille  792,  2^  29™  si*. 

January*    29    .     .     +50  41  30.6 

(♦),  3'*  28»  3-. 

September  23     .     .     +25  12  41.5 

November 20    .     .     —29  14  ix.8 

30    .     .                   30.5 

November  13     .     .     +31  16  23.4 

25     .     .                   40.6 

December   3     •     •                   13.5 

February     i     .     .                   29.8 

(•),  3^  a8»  I5-. 

(*).  2**  9™  27». 

Weisse  (2)  fii,  2*»  30«  57«, 

V  Persei,  3*»  o«  6«. 

November  20    .     .     +46  50  59.2 

November  7     .     .     +55  17  55.7 

20     .     .                   53.0 

December    3     .     .                   52.6 

October      14     .     .     +25  40  16.2 
B.  A.C.809,  2»»3i»  55«. 

February     3     .     .  "I+49    8  31.5 
6     .     .                   30.9 

December    3     .     .                   58.6 
(♦).  3»»  28-  (30-). 

(♦),  2»>  9»  36«. 

November  7     .     .     —35    6  16.3 

(•).  3*»  5"  12'. 

December    3     .     .     +46  50  58.3 

October      14     .     .     +55  54  31.2 

January     26     .     .     +38  30  31.2 
September  23     .     .                   32.4 

(♦),  3*"  28«  35-. 

Lalande  4903,  2*»  32"  l8«. 

October      14     .     .                   29.7 

(*),  2*»  12™  19". 

Novemberi3     .     .                   28.7 

October      14     .     .     +46  51    8.0 

January     26     .     .     +14  19  42.6 

20    .     .                   30.6 

November  20    .     .                     4.3 

November  7     .     .     +55  20  33.2 

29     .     .                   40.4 

20     .     .                   31.5 

30     .     .                   40.2 
September  23     .     .                   40.4 

(•).  3**  5"  29". 

(♦).  3»»  28»  48-. 

25     .     .                   40.3 

January      26     .     .     +38  30  19.7 
November  13     .     .                   20.3 

February      i     .     .     +31  37    5.3 

64  ANDROMEDiP,  a*>  16™  I5«. 

3     .     .                     4.x 

B.  A.  C.  840.  2»»  37«  13". 

January     29     .     .     +49  26  51.5 

30     .     .                   51.3 
February     i     .     .                   50.5 

•^                           mw  m                   M# 

January      30     .     .     —38  54  33.8 
February     i     .     .                   37.3 

(♦).  3**  6-«  34'. 

October      14     .     .     +38  30  14.9 
20    .     .                   14. I 

(*).  3**  29»  OP. 
January       i     .     .     +31  26    4.2 

0.  Arg.  N.  2729,  2*»  17^  4i«. 

Weisse  (2)  915,  2*»  39n»  29». 

(*).  3"  34"  40P. 

November  13     .     .     +56  40  15. i 

October      14     .     .     +35  27  55.6 

(♦),3*'6«  ii«. 
September  25     .     .     +37  12  44.7 

February     6     .     .     —28  20  46.5 

(*),  2»'  17"  46". 

Lacaille  873,  2'*  41™  40». 

V^           A            ^^                                                ^       ^ 

Lacaille  1177, 3»»  35"*  43*. 

November  13     .     .     +56  38  13.9 

November 20     .     .     —23    0    2.7 

B.  A.  C.  1005, 3»»  8"  33«. 

February     6     .     .     —28  21  57.2 

December   3     .     .                     3.7 

January     39     .     .     —30  15  52.3 

^  Arietis,  2^  18"  1 6". 

30     .     .                   51.6 
February      i     .     .                   54.3 

Weisse  (2)  776, 3*'  36™  5S». 

September  23     .     .     +10    3  10.8 

41  Arietis,  2*»  42™  48«. 

3     .     .                   51.8 

January     30    .     .     +44  57  53-3 
February      i     .     .                    54.3 

3     .     .                    54'5 

25     .     .                   10.9 

November  13     .     .     +26  45    8.4 

•^                                                                                           w  •#           .                    » 

Weisse  (2)  209, 3»»  ii"»  i2». 

B.  A.  C.  750,  a*»  19"  37«. 

0.  Arg.  S.  1834,  2*»  43™  3o». 

November  13     .     .     +23  37  50.9 
December    3     .     .                   50.8 

(*),  3*»  38™  23». 

September 23     .     .     +10    5  27.6 

September  23     .     .     —25    7  18.2 

1 

November   7     .     .     +23  56  57.9 

25                .                              27.1 

25     .     .                    19.8 

r*  Eridani,  '^  14™  4«. 

20    .     .                   54.5 

0.  Arg.  S.  1547,  2*  2on»  2\ 

B.  A.  C.  900,  2»»  48"*  4». 

September25     .     .     —22  12  23.9 

(♦).  3'*  38»  (35*.) 

November 20     .     .     —24  31  39.6 
December    3     .     .                   40.5 

January     26     .     .     —41  53  47.6  • 
30     .     .                   45.6 

Weisse  249, 3^  14"  44". 

November  20    .     .     +23  58  53.9 

October      14     .     .     —  3  33  14.3 

(*),3**39"2i». 

0.  Arg.  S.  1554,  2*»  2o«  22*. 

Lacaille  910,  2*»  48"  9*. 

Novemberi3     .     .     +23  14  26.6 

October      14     .     .     —24  23  53.8 

1 
October      14     .     .     —22  52  36.2 

65  Arietis,  3'*  17™  i5». 

December    3     .     .                    25.0 

November  7     .     •                   53-4 

t  Arietis,  ^  52™  1 1«. 

February      i     .     .     +20  21  56.6 

Weisse  (2)  847, 3*"  39"*  «9». 

0.  Arg.  S,  1558,  2'»  20™  42». 
November  7     .     .     —24  26  11.7 

February     6     .     .     +20  50  46.7 

0.  Arg.  S.  2245, 3»»  18™  39". 

January      30     .     .     +44  58  19.0 
February      i     .     .                    17.7 

•                                            ■                            • 

January     30     .     .     —21  22    3.5 

3     .     •                    19.9 

(*),  2»»  52«  30*. 

LACAILLE  745,  2*»  22"  32". 

September 23     .     .     +14  42  20.0 

(♦),  3^  19"  o». 

(*).  3**  40»  OP. 

January     26     .     .     -34  26  57.2 

25     .     .                    18.9 

February     6     .     .     +59  28  27.4 

October     14     .     .     +23  56  50.0 

1 
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3'S 


A  27  Pleiadum,  2^  41"*  <)■. 

1877.  •  ' 

October      14     .     .     +23  56  19.3 

Groombridge  945,  3*»  45"  3!". 
February     6     .     .     +75  49    5.6 

T«  ERinANi,  3*"  48™  30». 
November  20  .     -> 24  58  39.0 

Weisse  (2)  1030,  3*>  48"  46». 
February     3     .     .     +35  3^  35-4 

(*).  3**  49"  37'. 

February      x     .     .     +35  37    3-2 
3     .     .  5.5 

(*),3'*  5»"  i8-. 
NoTember  13    .     .     —27    o  44.9 

(*).  3''  53"  57*- 
January     30     .     .     +35    2  19.3 

(*).  3**  54"  40-. 
January     30    .     .     +35     3    3.3 

Weisse  (2)  1 143, 3^  54"  48". 

February     6     .     .     +35     3  14.7 
October      14     .     .  15.7 

November    7     .     .  13. i 

Weisse  (2)  1251. 3'*  59™  56», 

February      i     .     .     +41     9  32.9 
3     .     .  .  33.8 

Weisse  (2)  1269, 4^    o™  33'. 

February     i     .     .     +41  10  28.3 
3     .     .  26.8 

Lacaille  1346, 4*"  O"  49", 

October     14     .     .     —31  23    3.8 
November  30  4.4 

(•),  4*"  8«»  26«, 
November  13     .     .     —31  35  48.0 

Weisse  (2)  130, 4**  8"  29". 

February      i     .     .     +20  30  37.4 
3     .     •  38.4 

Lalande  7987, 4*'  10™  39". 

December    3     .     .     +16  17    7.5 

(•).4**ii"33'. 

January      30  .  .  +17  30  26.1 

February     6  .  .  26.2 

October      14  .  .  28.4 

November  20  25.9 

{»),  4b  i8«  IT*. 

October     14     .     .     —25  40  23.7 

November  7    .     .  24.2 

20    .     .  24.7 

40 77  A 


(•),4'*  18™  49-. 


(•).  4**  52"  24«. 


e       I 


n 


1877.  •       '  "       ,  1877. 

January      30.  .           +17    9  55*3   1  February  i  .  .  +60  14  23.5 

February      i  .  .                    54.0  i>  3  •  •  24.4 

3  •  •                    55-4    I  6  .  .  25.1 


Lacaille  1449, 4''  2o°»  56». 
December   3     .     .     —35  57  17.3 

Lacaille  1451,4**  21™  47". 
February     6     .     .     —24  21  31.3 

Weisse  (2)  506, 4*»  24™  57". 

February      i     .     .     +35  34     7-4 
3     .     .  7.0 


B.  A,  C.  1404. 4''  25«  36". 

October      14     .     .     —30  42  43.3 
November  20     .     .  46.5 

Lacaille  1537, 4**  32"  9". 
December    3     .     .     —38    4  26.7 

(*),  4**  34"  1 8". 
January      30     .     .     +38    8  32.5 

(♦),  4h  34Tn  34t. 

January      30     .  +38  11  19.4 

February     6     .     .  20.0 

(*).  4^  35"  38'. 

February      3  .  —  26    o  46.6 

October      14  .  .  46.5 

November  13  .  .  46.7 

20  .  .  48.1 

(*),4»»4i™42«. 

October     14     .     .     +10  42  41.4 
November  20     .     .  40.5 

(♦),  4»»  42"  o». 
February      3     .     .     +10  42  38.0 

(*),  ^^  42™  o». 
February     6     .     .     +10  42    0.8 

(*).  4**  43"  o». 
February      3     .     .     +10  43    7.7 

Weisse  925. 4''  44"'  13*. 

November  13     .     .     +  i  18  51.9 
December    3     .     .  51.8 

Lacalle  1615,  4b  45ni  4Q». 
February.    1     .     .     —25  31  13.6 

4*AuRiG-fi,  4^  51™  o". 
October     14     .     .     +37  42    8.9 

(*)i4**  52"  II'. 
November  20    1     .     +38  37  10.4 


(*).  4*"  53"  22«. 

November   7     .     .     +38  36  16.5 
December   3     .     .  15.3 


O.  Arc.  S.  3576, 4*»  55™  9". 
January     30    .     .     —29  45  39.6 

(•  129)  Washington,  4**  55™  39". 

November  13     .     .     +  5  56  56.2 
20    .     .  58.2 

{*).  4^  56"  42«. 
October     14     .     .     +44  52  56.9 

{•),  4**  59"  2». 
February     6     .     .     —27  49  56.1 

15  Orionis,  5*»  2™  41". 
February     3     .     .     +15  26  18, 2 

Lacaille  1754,  5*»  7™  20". 
February     6     .     .     —37  32  44.3 

Lacaille  1770, 5*>  10"  21".      ' 
February     3     .     .     —28  28  33.7 

{*).  5**  17"  If'- 

February     3     .     .     +37  55  51.  i 
6     .     .  51.6 

(*).5**23«n  i8». 
February      3     .     .     —32  31     9.2 

O.  Arc.  S.  4060,  5*»  28>»  o». 
February     6     .     .     —25  27  16.8  i 

(•).  5**  35"  52'. 
February     3     .     .     +38  12  34.1 

(•).  5**  36"  37*. 
February     3     .     .     +38  11  26.0 

(*),  5'»  36"  43'. 
February     6     .     .     +31  14  57-7 

(*),  5^  39"  lo*- 
February     3     .     .     +38    7  21.7 

(•),  5b  5o»  5-. 
February     6    .     .     +  7  I3  42.1 


(•).  I2»»  i6»  3i«. 


9        1  II 


1877. 

May  29     .     .     +26  31  43.4 

Weisse  (2)  348, 12'*  17™  50". 
May  29    .     .     +26  31  58.5 

Radcliffe  2860,  I2*»  19™  27«. 
May  23     .     .     +64  29    3.1 

O.  Arg.  S.  12243, 12*»  27™  22". 
May  23     .     .     —22  49  55.4 

O.  Arg.  S.  12246,  I2*»  27"  33*. 
May  29     .     .     —22  52    6.4 

(*),  12^  41™  2I«. 

« 

May  23     .     .     —26  53  25.3 

29     .     .  26.8 

Lacaille  5311,  i2*»  46™  22». 
May  29     .     .     —38  43  16.5' 

O.  Arg.  S.  12564,  i2*»  52™  53«. 
May  23     .     .     —21  27  45.7 


(*).  13'*  3"  45'. 
May  23     .     .     —22  58    6.5 

(♦),  I3»»  I4»  27*. 
May  23     .     .     +12  53  41.8 

(*),  13**  24™  33*. 
May  29     .     .     —34  39  29.9 


B.  A.  C.  4560,  I3>«  34™  23«. 


May 


29 


.     • 


—  12    9  31.2 


Weisse  hi,  626, 13*^  37™  40*. 
May  23     .     .     —12  12  27.5 


Weisse  731, 13^  44"  43'. 


May 


(•).  I2»»  8«»  44'. 

23     .     •     —28  33    8.8 

29     .     .  10.8 


May 


29 


•     • 


—  12  29  54.2 


May 


(•).  13*'  46"  io». 
23     .     .     —38  26  57.4 


May 


(*).> 

13" 

57" 

23». 

93 

39 

• 
• 

• 
• 

-33 

II 

3.1 
0.6 

(•).' 

■3' 

58™ 

31'. 

May 


23     .     .     —33    6  17.2 
29    .     .  18.8 


Lacaille  5872, 14**  9"  i". 
June  25    .     .     —32  40    5*8 


3M 


MEAN  DECLINATION  OF  STARS  FOR  1877.0, 


O.  Arg.  N.  14432,  i4»»  ii°>  51'. 


o       /  n 


1877. 

May  29     .     .     +51  56  37.9 


B.  A.  C.  4773. 14*^  17'"  55'. 
June  25     .     .     H-  6  22  44.3 

Lacaille  5963,  I4*»  23™  35". 
June  29     .     .     —38  19  20.6 

Lacaille  5988,  i4*>  26"  48'. 
June  25     .     .     —31  24  51.7 


(*),  I4*»  29™  56". 

May  23     .     .     —27  42(18.6) 

29    .     .  14.0 


rr»  Boons,  14**  34™  57». 

June  25     .     .     +16  56  47.2 

28  .     .  47.4 

29  .     .  48.0 


It*  Boons,  14^  34™  57«. 

June  25     .     .     +16  56  45.4 

28  .     .  46.3 

29  .     .  46.4 


Lacaille  6109, 14''  42™  x8'. 

May  29     .     .     -31  54  45.5 

June  2     •     .  47.3 

29     .     .  47.9 


(*).  14"  43"  i6-. 
June  29    .     .     —31  57    1.4 

Lacaille  6135,  i4*>  47"  9F. 

June  25     .     .     —33  38  17.8 

28    .     .  16. I 

Weisse  (2)  1 154. 14*»  53™  42«. 
June  28     .     .     +43  54  23.6 

(*),  I4»»  54™  31-. 
June  25     .     .     +43  54  14.3 

4  Boons,  14'*  59»  13". 
June  29     .     .     +27  25  41.0 


June 


June 


(*).  i5»»  5"*  5'. 

25     .     .     —25    9    0.0 

£'  LlBRiE,  I5*>  6™  20". 

2      .       .       —19   10  59.3 


O.  Arg,  S.  14487, 15^  I5"  5'. 

Of  n 

.        .        —29    56       7.8 


1877. 

June  20 


B.  A.  C.  5006, 15^  6"  38". 
June  29    .     .     —25  43  52.6 


^  Lupi,  I5*»  I5«  20». 

June  25     .     .     —36  24  57.8 

July  12     .     .  55.8 


(♦),  I5*»  17"  4'. 
June  29     .     .     —37     3  46.5 

(•),  I5*»  18"  i: 
June  29     .     .     —37    2  51. 1 

Radclifpe  3387,  I5*»  22™  15". 

June  12     .     .     +44  26  14.6 

28     .     .  II. 2 

July  12     .     .  14.6 

Lacaille  6410, 15^  24™  34*. 
June  25     .     .     —37  39    0.8 

40  LiBRiC,  i5*»  31"  8". 
June  2     .     .     —29  22  17.5 


K  LiBRiC,  IS*"  34™  53». 

July  13     .     .     —19  16  39.4 

14     .     .  42.7 


Lacaille  6495,  i5»»  35«  so*. 
June  25     .     .     —30    8  20.6 

Lalande  28740, 15*  37"  2I». 

June  28     .     .     +66  11  27.0 

29     .     .  25.3 

July  12     .     .  26.8 


(•),  I5»»  42"  47". 
July  13     ..     -  2  51  18.3 

A  SCORPII,  15**  46"  1 6". 

June  25     .     .     —24  57  29.0 

28     .     .  28.9 

3  ScoRPii,  I5*»  47™  I9». 
June  29     .     .     —24  52  38.9 


Weisse  (2)  11  So,  15**  47"  48*. 


July 


12     .     . 

14     .     . 


+43     I  13.3 
II. o 


B.  A.  C.  5296,  is"*  52™  2". 
July  13     .     .     —29  43  44.0 

O.  Arg.  S.  I5i94,i5t>  58™  17*. 
July  14     .     ,     —23  53    2.6 


0.  Arg.  N.  15872,  i5»»  59"  32«. 

1 

(♦).  16*'  30"  49". 

1877.                          "    ' 
July            12     .     .     +69  33  19.9 

1877.                              '     ' 
June          28     .     .     —28  40  35. a 

0.  Arg.  N.  15882,  I5>»  59"  54". 

(♦),  i6">  30»  52«. 

July           12     .     .     +69  34    2.0 

July            12     .     .     -28  37  53.5 

B.  A.  C.  5357.  i6>»  i«  54-. 

0.  Arg.  S.  15790, 16*  31™  26». 

July            13     .     .     -39  48    7.9 

June           28     .     .     —28  39  20.2 

B.  A.C.  5411,  i6»>7°»  22«. 

B.  A.  C.  5562,  i6»»  32"  3o". 

July            14     .     .     +36  44  37.3 

July            12     .     .     —28  41  39.2 

a  Cor.  Borealis  (ist  ♦),  i6*»  10"  6». 

Lacaille  6930,  i6*»  33"  50^. 

July            30     .     .     +34  10  12. 1 
31     .     .                    13.0 

August        4    .     .     —32  54  13.1 

August        3     .     .  11.7 


a  Cor.  Borealis  (2d  ♦),  i6*»  10™  6«. 

July  30    .     .     +34  10  16.2 

31     .     .  16.8 

August        3     .     .  16.9 


July 


0.1 

t6*>  12"  I2». 

12 

• 

• 

+37 

10 

52.0 

(*).' 

16^ 

13" 

14". 

12 

13 

• 
• 

• 
• 

+37 

13 

28.4 
27.9 

July 


(•),  16^  17"  50«. 
June  29     .     .     —23    9  43.7 


O.  Arg.  S.  15615, 16*'  i8«  2K 


June 


2     .     .     —23  10(32.6) 
29     .     .  28.8 


P  Ophiuchi  (ist  *),  i6*»  18"™  i5». 
July  31     .     .     -23    9  44.4 

p  Ophiuchi  (2d  *),  i6*»  18"  15", 
July  31     .     .     -23    9  38.8 


J 


O.  Arg,  S.  15621, 16^  18™  i6». 

une  28     .     .     —23    7  11.3 

uly  14     .     .  II. 8 


Weisse  (2)  616,  i6»»  21"  8". 
July  13     .     .     +38  II  33.8 

w  Ophiuchi.  i6'»  24™  53». 
August        3     .     .     —21  12    4.3 

Weisse  (2)  787.  i6*»  27™  lo". 
June  25     .     .     +38  19  42.7 

Lacaille  6894,  i6*»  28™  35», 
July  13    .     .     -35  39  40.2 


B.  A.  C.  5572,  i6*»  34™  20». 
July  13     .     .     -30  17  19.9 

RaDCLIFFE  3588,  l6*»  35™  I2«. 

June  29     .     .     +49     6  19. 1 

30     .     .  20.3 

August        3     •     •  21.5 

(*).  i6»'  35™  15*. 
July  14     .     .     —30    9  23.8 

B.  A.  C.  5608,  i6»>  38™  i6«. 
June  25     .     .     —26  25  II. 3 

Lacaille  6999,  i6*»  42™  45». 
July  31     .     .     -37  17  56.4 

(•),  i6>»44«4f. 
July  12     .     .     —21     7  13.6 

Lacaille  7023,  i6*»  45"  lo". 
August        4     .     .     —33    4  27.5 

O.  Arg.  S.  16060,  i6*»  45"  55«. 
August        3     .     .     —30  II  58.3 

(*),  i6»»  46"  I9«. 
June  28     .     .     —29  10  54.4 

Lalande  30745, 16**  47"  if, 
June  25     .     .     +38    9  35.9 

O.  Arg.  S.  16088,  i6*»  47™  26^. 
June  30    .     .     —29    6  18.4 

B.  A.  C.  5700  (ist  *).  i6»»  49™  52«. 
July  31     .     .     —19  20  36.8 
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(*),  It^  50"  21«. 

1 

(•),  I7»»  i6«  50». 

1 
Wrisse  (2)  1394, 17'*  43"  30^, 

0.  Arc,  S.  17506  (ist  *),  i7>»  54™  sft*. 

1877.                                      °        '         " 

1        1877.                            '     '       " 

1877.                          '     '       " 

1877.                           •     '       " 

July            14     .     .     —30     I  14.8 

July           14     .     .     +35  19  28.4 

July            13     .     .     +36    9  30.1  i 

July            31     .     .     —23     I  42.2 

August        4     .     .                    15.4 

31     .     .                   31.6 
August        4     .     .                   29.9 

Weisse  (2)  1398,  i7'»  43™  49". 

0.  Aro.  S.  17506  (2d  *).  17'  54«  56". 

B.  A.  C.  5718,  i6»»  ss"  57». 

'           R.  A.  0,5875. 17**  i8"»26». 

1 

July           13     .     .     +36  II  38.9  i 

July           31     .     .     -23     I  35.7 

June           29     .     .     —31  57  31-7 

August       21     .     .     —28  18  10.5 

B.  A.C.6029,  I7»'44"  i«. 

August      21     .     .                   33.2 

B.  A.  C.  5721, 16^  S4™  33". 

(*),  17*'  20^  i«. 

^  Draconis.  i7*»  57"  19F. 

^— ■  ■         ^                           -^    w          ^    0     '^    ^     ^                                           ^  ^^                      ^    ^         » 

1 

September  3     .     .     —31  45  48.8 

July            13     .     .     -32    4  33.5 

June           30     .     .     +  2  II  36.9 
July            12     .     .                   40.1 

, 

September  3     .     .     +72    0  57.6 

J        0                                                 '                                       T^     ■ 

Lacaille  7464, 17^*  44"  43'. 

• 

(♦),  i6»»  56"  33'. 

(♦),  I7»»26"  30». 

August        3     .     .     -34  59    7.5 

(•).  17"*  57"  19*. 

June           28     .     .     —20  17  47.8 

'  August        4     .      .     —38  31  48.3 

August        3     .     .     —23  36    5.1 

B.  A.  C.  6037. 17*"  44"  57'. 

(*),  17**  57"  22». 

28  Ophiuchi,  i6*»  56™  33«. 

0.  Arc.  S.  16958,  i7*»  27"  23". 

August        4     .     .     -34  41  53.7 

August        4     .     .     —23  35  56.7 

July            14     .     .     -25  31  14.9 

June           30     .     .     —18    8  (3.2) 

1 

1  July            12     .     .                7  59.8 
13     .     .                    59-7 

B.A.C.6038,  i7»»45"o'. 

B.  A.  C.  6125,  I7'»  59"  5i«. 

(•),  iG*"  56«»4i«. 

August        4     .     .                    59-3 

July            12     .     .     -34  51  45.4 
14     .     .                   45.7  , 

August      18     .     .     —21  27  12.2 

June           30    .     .     —20  17  52.1 

^  ^  a.              • 

^                                                                                    «^                                                                                                                                      »             •IT 

(♦),  I7»'27°»30«. 

(*).  \1^  45"  5'. 

Lalande  33210,  i8*»  i"  i8". 

31  Ophiuchi.  i6*»  57"  ii\ 

August        4     .     .     —38  30  36.5 

June           30     .     .     —34  35  20.5 

August      18     .     .     —21  27  48.4 

June          25     .     .     —25  28    6.0 

July            14     .     .                     4.5 

B.  A.  C.  5932,  \i^  28"  7«. 

(*).  17**  45"  I2». 

(•),  18"^  4"  25*. 

Weisse  (2)  1735, 16^  57™  i7«. 

August       18     .     .     —38  32  42.6 

August        3     .     .     —34  59    6.2 

July            31     .     .     —20  23  43.3 
August       20     .     .                    41.6 

August        3     .     .     +25  40  47.9 

B.  A.C.5960,  I7»»32"»4*. 

(•),  17"*  45"  15'. 

21     .     .     ,               41.8 

4     .      .                    49-7 

■m 

1 

July            14     .     .     -32     7  45.0 

July            12     .     .     —34  50    i.o  1 

0.  Arc.  S.  1 78 1 7,  i8'»  5»  20^. 

31     .     .                    45.3 

14     .     .                     2.2  , 

60  Herculis,  i6*>  59™  4i«. 

August        3     .     .                    46- 8 

^                                       1 

July            14     .     .     —21    0  52.2 
August        3     .     .                   49-3 

August      21     .     .     +12  54  42.8 

1 

(*),  17**  32"  1 6". 

(♦),  I7»»  45"  I5'.                   1 

4     .     .                    50.7 

0.  Arc.  S  16420, 17**  4™  o".         i 

July            14     .     .     -32  II     4.9 
August        3     .     •                      8.8 

August        4     .     .     —34  39  36.3 

1 

Lalande  33592, 18*"  8™  2i«. 

July           31     .     .     —26  32  49.3 

(*).  I7»»  45"  32'.                    i 

July           12    .     .     +38  34    2.3 
13     .     .                    3.8 

August        3     .     .                   50.4 

B.A.C.  5964,  I7»»32"  52«. 

September  3     .     .     —34  44  47-5 

T         1                                                                                                                                              S^ 

»  Sagittarii,  i8*»  9"»  2I». 

B.  A.  C.  5800, 17»»6"  37«. 

1 

July            31     .     .     -32     8  43.7 

B.  A.  C.  6042  (2d  ♦),  \i^  45"  34*. 

September 21     .     .     —36  47  48.8 

August        4     .     .     —26  50    5.3 

Lalande  32322,  T7»»  35"  30». 

September  3     .     .     —34  45  17.5  , 

0.  Arg.  S.  17956,  i8*»  9«  26". 

a«  Herculis,  17'*  9"  2".            ' 

July            13     .     .     +37  i6  47.2 

(•).I7»'46"4'. 

1 

August      18     .     .     —18  50  38.4 

July           12     .     .     -1-14  31  55.7 

13     .     .                  56.0 

August      2f                             55.0 

1 

(*).  I7^37'"9». 
August      21     .     .     +68  33  32.4 

August      21     .     .     +  8  43  12.5 

1 
B.A.C.6045,  I7'*46"  II". 

(•),  i8»>  9«  40-. 

• 

September  3     .     .     —18  35  22.9 

B.A.C.  5818,  I7*'9»3-.            1 

(*).  17**  37""  2i«. 

July            12     .     .     -34  50  56.9  1 
14     .     .                    56.7 

(•),  i8'»  ii»  I9». 

June           30     .     .     —30  12  42.9  ' 
July            14     .     .                   40.4  j 

August        4     •     .     +68  31     1.7 

(*),  I7'»  46»  38-.                    1 

September  3     .     .     —18  35  23.2 

^.^L\.                      %.              _  ■ 

0.  Arc.  N.  17419, 17**  37"  19'. 

June           30     .     .     —34  30  53.1 

Lacaille  7662,  iS"*  12™  34». 

(•).17»»9'"I9"- 

June           28     .     .     —35  24  34.2 

June           30     .     .     +68  26  53.4 
July            12     .     .                   57.0 

1 
il 

0.  Arg.  S.  17394.  17»»  50™  4-.        II 

August      20    .     .     —38  32  16.  z 

August      18     .     .                   56.7 

August      18     .     .     —25    3  45.2 

9 

(♦),  i8»>  i6«  33«. 

(•),I7»»9'"26». 

June          28     .     .     —35  23  52.1  ' 

• 

(♦),  I7»>42™  15'. 
July            31     .     .     -30  55     7.7 

B.  A.  C.  6070,  I7»»  50»  37". 
July            13     .     .     -36  50  34.3 

July           31     .     .     —29  35  12.0 
August        3     .     .                     9.3 

(•),  iS**  i6»  34«. 

(•),  ly^  i6«  6-. 

(*).  17*"  43™  7'. 

(•),  I7»»  52«  43-. 

July            31     .     .     —29  36    7.9 

August        3     .     .     +35  29  41.4 

July            31     .     .     —30  55     2.8 

August      20    .     .     +76  31     3.8 

August        3     .     .                    10.0 

3i6 


MEAN  DECLINATIONS  OF  STARS  FOR  18770, 


(♦),  i8»»  21"  i6». 


or  II 


1877. 

September  3     .     .     —31  37  59.7 


33  Sagittarii,  i8*»  46™  42*. 


o         / 


1877. 

September 22  .     —21  30  30.1 


(♦).i9»»ii'»34'. 


(*),  I9*»  32™  o^. 


Of  n 


B.  A,  C.  6270  (ist  *),  18^  21"  i8V  B.  A.  C,  6435,  iS*"  47™  4«, 

September 2 1     .     .     —37  32  19.6 


August        4     .     .     —26  39  24.1 
21     .     .  20.6 


B.  A.  C.  6270  (2d  *),  iS*"  2i«  i8«. 
August        4     .     .     —26  40    5.7 


(•).  i8h  47"  52'. 


July  31 

August        3 

20 


•  • 


-33  24  43.4 
42.0 

42.8 


(•),  i8»»  25™  i8«. 


(•),  i8>»4S™  I5«. 


July 


31     .     .     —36  53  33.6    1  July  31 

August        3 
20 
(*),  i8'»  25"  20".  I 

I         Lacaille  7026, 18"  48"  40". 
August        3     .     .     —36  51  1 1. 9 


-33  25  25.0 
23.6 
24.6 


September  3     . 


X0.2 


August        4 
18 


-33  29     7.9 
5.1 


1877. 

August       18  .  .  -^38  28  50. 1 

20  .  ,  47.6  I 

21  .  .  48.0  il 

Gr.  Cat.  17 10,  i9»»  13™  21", 

July            31  .  .  +46  46     8.8 

August         3  .  .  6.6 

4  •  •  0.4 


o        t  u 


Weisse  345, 19''  15"  4I».  ' 

September 21     .     .     —  8  25  54.7 

Lacaille  8090, 19*  15"  46". 

September  3     .     .     —35  12    2.0 
October        i     .     .  0.9 


I 


B.  A.  C.  6321,  i8»»  28»  9». 
August        4     .     .     —29  47  39.5 

Lalande  34412,  i8*»  28™  41". 
August      20    .     .     +37  20  21.8 


(*).  i8»»48"53-. 
August        4     .     ,     —33  28  16.5 

(♦),  i8»>  50"  (42-). 
September  3     .     .     —22    8    6.8 


B.  A.  C.  6343,  i8»»  31™  4".  (»)^  jgh  52m  2s: 

September2i     .     .     —23  36  27.9   ^  August      21     .     .     -  8  24  18.0 


(♦),  i8'»  34°*  39'. 
September  3     .     .     4-72  13  22.0 

(*),  i8»'35'"  52". 

July  31     ..     -  I     6    7.5 

August        3     .     .  9.6 

O.  Arc.  N.  18534, 18^  36°*  33*. 

August      18     .     .     +72  18  22.1 

20  .     .  19.6 

21  .     .  22.7 

Weisse  887,  i8^  36"  53*. 

July  31     .     .     —  I    4  12.8 

August        4     •     •  13' 2 

(*).  18^  37"  21». 

August      20     .     .     +72  17  44.3 

21       .       .  53.6 


B.  A.  C.  6499, 18^  56™  34». 
September 22     .     .     —31  13  30.5 

O.  Arg.  S.  19104, 19'*  o™  49». 

July  31     .     .     -21  58  43.7 

August         3     .      .  46.2 

Weisse  1549, 19'*  i"»  37". 
August      18     .     ,     —  i^  28    7.9 

O.  Arg.  S.  19 140,  i9'»  2"  2*. 

August       20     .     .     —15  28  31.5 
21     .     .  34.3 

O.  Arg.  S.  19202,  i9»>  4™  lo*. 


August        4     . 

September   3     . 

21 


•  • 


-29  44  14.8 

14.4 
16.1 


Lalande  35006, 18^  38"  lo". 

August      i8     .     .     +72  16  II. I 

20  ,     .  9.3 

21  .     .  10.7 


(*),  i8'»38«>  i8«, 
August        3     .     .     —  I     7  13.4 

6  AguiLiE,  iS**  40™  41". 
September 21     .     .     —  4  52  39.4 


O.  Arg.  S,  19256, 19*^  6™  19". 
September 22     .     .     —22  46  16.6 

B.  A.  C.6569,  i9»'6'»  57«. 
October        1     .     .     —29  26  59. 4 

Lacaille  8045,  ig^  7*"  43*, 
I    October        5     .     .     —33  44  29.0 

Lalande  36238,  i9*>  9™  30". 
October        2     .     .     -+-36  12  49.2 


(•),  I9h  17111  i3«. 
September  21     .     .     —  8  27    9.7    ' 

(*),  19**  19"  2o». 
August       20     .     .     4-36  55  32.1    ! 

Weisse  (2)  556, 19**  19"  21". 

August      18     .     .     4-36  55  50.1    ' 
September  22     .     .  46.2 

(*),  19'*  19^  46*. 
August       18     .     .     +36  53  26.4 

Lalande  36732, 19**  20™  lo* 

October        1     .     .      +36  56  51.7 
2     .     .  51.9  I 

5     .     .  49. « 


I 


(*),  I9'»  20"*  I7«.  I 

October        2     .     .     +36  53  31.6 

(*),  19**  20"  47".  ' 

August       20     .      .      +36  52  51.7  ' 

(*),  I9*>  20™  59".  i 

September 22     .     .     -f- 36  57  32.5  | 

I 

I 

(*),  I9»»  22"»  l8«.  ji 

August        3     .     .     +34  55  54.9 
4     .      .  56.0   I 

(*),  I9»»  24™  I5«. 
August       21     .      .     +36  56  15.5  I, 

(*).  19*"  30™  20^.  i 

I 
August         4     .     .     +38  57  54.2  I 


(♦),  igh  30«»  23". 


August 


+39    o    5.1 


(*),  19^  3 I'D  o». 


September 21     .     .     —10  14  54.9 


22 


October 


55.5 
53.2 


1877. 
August       18     .     .     —10  23  S2-8 

20     .      .  55. 8 

r»  Sagittarii,  19**  33™-35'. 
October       5     .     .     —16  34  24.4 

O.  Arg.  S.  19857,  iq^  33™  45*. 

October       2  .     —16  33  50.4 

5     .      •  50.3 

Lacaille  8196, 19**  35™  2(f. 

September  21     .     .     —37  49  34.<} 
22     .     .  36.5 

cr«  Sagittarii,  19**  35™  aS*. 
October      17     .     .     —16  24  37.7 

(*).  19**  39"  27*. 

August         4     .     .     +38     5    7-3 
18     .      .  8.6 

Weisse  1068,  19'*  43™  32«. 
October        5     .     .     —14  13  57.3 

Lalandf  37785,  i^  44™  II«. 
October       i     .     .     +35    o  xo.6 


57  Sagittarii,  19**  45»»  6».         | 
October      17     .     .     —19  21  19.5  ' 

Weisse  1208,  i9'»  49™  o». 

1 
August       18  • .     .     ~  9    4  22.9 
September 2T     .     .  25.0  < 

(•),  I9»»  49"  24*. 
October      15     .     .     —37    4    4,5 

(*),  I9>»  49™  30», 

September  22     .  —38    4  19.7  I 

October        2     .     .  20.3 

1 
{»),  I9»»  49«  42«. 

August       20     .      .      —37  59  13.8 
October      13     .      .  17.5  1 

B.  A.  C.  6844,  19*'  51"  56».  ; 

October      18     .     .     —43  22  38.0 

1 
B,  A.  C.  6857,  I9«»  52™  (37»). 

1 
October       2     .     .      +40    2  19.3 

Lalande  38175,  ig**  53™  19",        ' 
October      15     .      .      -h37  47  23-5' 

(*).  19**  55°*  21". 

September 2 1     .     .      +34  57  37-2 
22     .      .  37.0 

(♦),  I9»»  56"  47*. 
September  22     .     .     +34  59  26.4 


V 


OBSERVED  WITH  THE  MURAL  CIRCLE.  1877. 


317 


(*)»  19**  57"*  2i«. 

(♦).  20»»  I5«  9'. 

0.  Aro.  S.  20896, 2o«»  44«  6«. 

(♦),2i">i6«4-. 

1877.                            °     '       " 

1877.                           **     '       ". 

1877.^                         "     '       " 

1877.                           •     '       " 

October       i     .     .     +34  58  13.3 

August       18     .     .     +36  44  31.7 

October        i     .     .     —27  36  29.1 

October     15     ...     +48  49  53.6 

13     .     .                   10.9 

20     .     .                   30.3 
September  21     .     .                   29.3 

5     .     .                    28.6 

16    .     .                   52.9 

I*).  19**  57"  2i». 

22     .     .                   29.4 
October       2     .     .                   29.2 

0^     t% 

(•),  20»»  44"  35'. 

(•),2i»'i6«»47'. 

October       i     .     .     +34  56  35.3 

17     .     .                   28.8 

1 

90^9          V                 V  V          *^ 

September 22     .     .     +38  50    0.8 

October       i     .     .     — ii    6  42.8 

(*).  19**  57"  26-. 

B.  A.  C.  7006,  20*>  15™  I4". 

October     13     .     .                    1.3 

^ 

September 21     .     .     -»  34  59  27.9 

1 

1  September 21     .     .     +36  44  44.8 

(♦).  2o»>  49«  8«. 

Weisse  364. 2i>'  I7"  lo". 

October       i  •  .     .                   28.2 

1                     22     .     .                   44.5 

November  6     .     .     —11  13  18.7 

October       2     .     .                   46.1 

September 21     .     .     —19  30    9.0 

12     .     .                   22.5 

(*).  19*^  57"  46% 
August       18     .     •     +34  58     5.0 

(»).  20»>  i6»»  55'. 

1 

October      16     .     .                     7.5 
November  3     .     .                     4.7 

(♦),2j»»  i8«50». 

(*).  19*'  57"  54'. 

'  September  22     .     .     +3645(57.0) 
October      17     .     .              46    3.1 

Weisse  1359,20'*  54™  24«. 
September 22     .     .     —14    0  35.3 

September 21     .     .     +38  46  14.7 

October      16     .     .     —19    7    3.3 

1                    (*),  20»»  I7«  6». 

October        i     .     .                   32.8 

(*),  ai»»  i8»  57*. 

17     .     .                     3.2 

13     .     .                   34.9 

October      18     .     .     +36  44  47.3 

15     .     .                   35.6 

September 22     .     .     +38    4  32.3 

(♦),  19^  58"  59'. 

1 

October      16     .     .     —19    3    9.5 

(•).  20»»  I9«"  53'. 

(♦),  20»>  57"  31'. 

(♦).  2I»>  20«  I7». 

17     .     .                   14.8 

1  October       5     .     .     +64  17  55.8 
November   3     .     .                   55.5 

October      16     .     .     +37  15  37.5 

October  17  .  .  +36  9  32.8 
18     .     .                   34.4 

(*).  19^  59"  ao*. 

1 

November  3     .     .                   33.4 

October       5  . .  .  .     +30  53  44.3 

0.  Arc.  S,  20578,  2o*»  25™  o». 

(*),  2o»'  57"  36'. 

(•),  20»  3«  47*. 

1 

^  August       21     .     .     —25  16  59.4 

September 2 1     .     .     +37  10  37.5 
October       2     .     .                   38.7 

(♦),  21*'  20™  42*. 

5     .     .                   38.2 

October     13     .     .     —12  15  40.9 

October     15     .     .     —  9  14    0.3 

Lacaille  8471, 20>»  25™  I3«. 

(*),  2o'>4™  30». 

1  October      13     .     .     —41  56    3.8 

6  MiCROSCOPii,  20*»  58"  38*. 

69  Cygni,  2i*>  20"  50". 

October      18     .     .     —  6  12  11. 8 

B.  A.  C.  7087,  20*>  27™  24». 

November  3     .     .     —30  36  44.9 
6     .     .                   43.6 

October      17     .     .     +36    8  13.4 

Weisse  XX,  46,  20^  4n>  33". 

October      18     .     .     —14    8  30.7 

/•  Cygni,  21^  2™  24*. 

(♦),  2i»»  25™  3». 

August       18     .     .     —  9  12  14.6 
20     .  '  .                    18.0 

(♦),  2o»»  32™  24«. 

October     17     .     .     +47    9  18.1 

November  6  .  .  —25  46  3.5 
12                               26 

October       2     .     .     —27  21  29.3 
5     .     .                   31.0 

1 

■  A            •             ■                                                       m  m\> 

LALANDE  38708,  20'>  5™  26". 

(♦),  21>»  4"  to". 

\      /»                    ^ 

Lalande  42034, 21^  28™  38'. 

September 21  •  .  •  .     +38  46  30.2 

Lacaille  8513, 2o»'  32"  29*. 

October       2     .     .     —12  13  42.3 

^            wr^^                                           m0 

• 

1  August      21     .     .     —36  13  44.4 

m0       ^            90 

13       .        .                             41.3 

September2i  .  .  +37  58  57.0 
22     .     .                   55.7 

^  Capricorni,  20*»  5™  36". 

September  21     .     •                   47.0 

ir  •r        # 

October       5     .     .     —12  58  33.7 
17     .     .                  35.6 

I  Aquarii,  20>»  33'»  9». 

(♦),  2ib  5«  50P. 

72  Cygni,  2i»»  29™  47*. 

October       2     .     .     —12  15  42.5 

November   3     .     .     +  o    3  20.8 

September  2 1     .     .     +37  59    0.7 

Weisse  (2)  189.  20^  5™  48", 

22     .     .             58  58.4 

(*),  20»»  33«  22». 

Lacaille  8719, 21'*  5™  i4". 

September  22     .     .     +38  43  30.6 

Weisse  135, 2o*»  8™  o". 

September 22     .     .     +27  21  24.4 

October     18     .     .     —39  55  28.5 

(•),2i»»33"4'. 

October       i               —11  15  40.8 

(•;,  20>'  34«  7«. 

Lacaille  8742, 2i»»  8"  iC 

November  3     .     •     —35    4  36.2 

#  JB.\                             W                mm».                 ^  . 

October       i     .     .     +37  45  49. 7I 

November  6     .     .     —36  43    9.2 

(♦),  20»>  9™  46«. 

13     .     .                   51.8; 

Lacaille  8873,  ****  33"  6*. 

October      IS     .     .     +46  20  22.4 

4 

Lacaille  8758, 2i>»  io»  4*. 

October     13     .     .     —35    5  X2.i 

(♦),  20^  38«>  38«. 

16    .     .                   13.6 

Weisse  (2)  412, 2o>>  11"  54«. 

1  October       5     .     .     — 2i  17  45.8 

November  3     .     .     —31  15  29.8 

November  3     .     .                   13.2 

October       2     .     .     +36  40  40.8 

*#                                                                                V        ^w* 

18     .     .                  42.6 

1 

1 

1        0.  Arc.  S.  20819,  20*»  39™  6", 

Lacaille  8760, 2i*»  to™  6«. 

d  Aquarii,  2i*»  33"  2i\ 

(♦),  20>»  I3"»  27«. 

1  October       2     .     .     —24  lo  11.  i 

September 2 1     .     .     —39  20  31.2 
October       5     .     .                   28.6 

October      18     .     .     +  i  41  31.8 

Aui^ust       21     .     .     —33    7  22.8 

15     .     .                   14.3 

Novemberi2     .     .                   31.5 

October      13     .     .                   25.9 

Weisse  (2)  871, 2i>»  35™  53". 

(♦).  20>>  14"  55'. 

(♦),  20»»  41™  29". 

i 

0.  Arc.  S.  21286, 21^  11™  42*. 

October       i     •     .     +34    7    1.3 

October     x6     .     .     —33    3  28.6 

'  October     18     .     .     —19  30  36.2 

September 22     .     .     —29  16  44.3 

2     .     .                    0.7 

3i8 


MEAN  DECLINATIONS  OF  STARS  FOR  1877.0, 


(♦),2l»«36«ii«. 


Of  f§ 


1877. 

October       i  .  .  +34    8  24.5 

5  .  .  31.7 

November  6  .  .  33.6 

12  .  .  28.9 


(*),  2i»>  37"»o». 


October 


16 
17 


+36  59  27.2 
28.3 


(*),  21*»  40™  4». 

September  21     .     ,     —18  57  50.8 
22     .     .  49.2 


B.  A.  C.  7599,  2i»»  43°»  5«, 
November  30    .     .     —13  17  41.3 

Weisse  (2)  uoo,  2i*»  45"  50». 

October       2     .     .     +39    2    6.3 
13     .     .  7.2 

Weisse  (2)  1102, 2i'»  46™  o". 

October        i     .     .     +38  57  43.0 
5     .     •  41-4 


Weisse  (2)  1196,  2i*>  50"  io». 

October     17     .     ,     +35  33  54.7 
November   3     .     .  54.7 


(♦),  2i*»  52™  23; 
November  12     .     .     +48    5     1.6 

(*).  21**  52"  33'. 

October     16    .     .     —20  35  30.1 
November  6     .     .  29.3 

n  PiSCIS  AUSTRALIS,  21*"  53™  49*. 

October     i8     .     .     —29    2  34.4 

30  Aquarii,  21**  56*^  5 1*. 

October       2     .     ,     —  7    6  57.3 

5     .     .  56-1 

November  30    .     .  56.8 

0  Aquarii,  2i*»  57™  o^, 
November  3     .     ,     —  2  44  52.5 

Lacaille  9012, 21^  57    39*. 
October       i     .     .     —29    i  47.6 

O.  Arg.  N,  23385, 22*>  I™  31". 

September 21     .     .     +53     i  30.1 
22     .     .  29.8 

B.  A.  C.  7729, 22*»  4™  32". 
November  12     .     ,     —27  45  21,5 


(♦).  22»«  4»  50*. 

1877.                           •  »       " 

October       5     .     .     4-71  46    9.5 

13     .     .  10.3 


(♦),  22*»  20"  42«. 


I         ti 


39  Aquarii,  22*>  5""  50». 
December    7     .     .     —14  47  56.0 

O.  Arg.  S.  21975, 22'*  6™  5". 

November  30    .     .     —26  56    0.3 

I 

24  CePHEI,  22*>  7™  28«. 

December   8     .     .     +71  44     7.8 
10     .     .  8.6  ' 

PlAZZI  33,  22'*  8™  26".  ! 

October        i     .     .     +16  35     1.3 
2     .     .  34  59.8  I 

17     .     .  35    0.3 

(•),  22»»  io«  56».  ' 

I 

October     16    .     .     +37  45  41.2  , 

(♦),  22'»  ii»  6«.  I 

November  3     .     .     +37  45  28.6 
6    .     .  30.7 

(♦).  22">  14"  54'. 

October      17     .     .     —35    8  20.4  ; 
November  12     .     .  22.9 

I 

(♦),  22»"  15™  I». 

September2i     .     .     —35    6  31.6 
November  12     .     .  33.1 

(♦),  22»»  15™  2«. 
September 22     .     .     —35    3  25.7 

Lacaille  9 119, 22**  17™  28V 
December    7     .     .     —39  45    0.3 

(♦),  22'>  17"  31". 

October       2     .     .     +36  45  41.5 
November  30     .     .  42,7 

B.  A.  C.  7810,  22>»  i8«  8«. 
October      13     .     .     +66    5    6.0 

Lacaille  7817, 22>»  19™  24". 

December    8     .     .     --24  18  24.4 
10    .     .  25.1 

(*),  22  *»  20»  21". 
November  6     .     .     +38  35  59.9 


1877. 
November   3     .     .     +38  35  46.0]' 


C  Aquarii  (ist  •),  22*»  22"  33*. 
December  12     .     .     —  o  38  53.6 

26  Cephei,  22''  23™  12*. 

I 

September 22     .     .     +64  30  18.5  1 
October       i   •.     .  20.5 

17     .     .  18. 5  I 

I 
Lacaille  9159, 22*>  24*°  6'.         | 

October      18     .     .     —31  39  14.3  | 

Weisse  518, 22'*  26™  </,  , 

October      16     .     .     +  6  46  20.0  , 

60  Aquarii,  22**  27™  45".  ' 

November 30    .     .     —  2  12  22.3  | 
December    7     .     .  24.0 

(♦).  22'>  30»  36«. 
October      13     .     .     —13  42    4.1 

(•),  22*»  30™  36». 
November  6     .     .     +36    7  35.7 

Lacaille  9190, 22**  31"  5". 
December   8     .     .     —34    6  26.1 

Lacaille  9195, 22**  31™  25", 
October       5     .     .     —26  17  34.5 

Lacaille  9199, 22^  31™  57". 
October      18     .     .     —29  23  10.5 

26  Cephei,  22**  33™  I  !■. 

October       i     .     .     +64  30  20.5 
17     .     .  18.5 

B.  A.  C.  7895,  22«»  33«  32«. 

December  10  .     —31  17  35.9 

12     .     .  34.2 

n  Pegasi,  22*"  37™  17". 
December  18     .     .     +29  34  42.1 

(*),  22»»  38™  6», 

November  3     .     .     +50  50    7.1 

(•),  22»>  38°»  (i4«). 
October      13     .     .     —14  15  14.2 


(*).  22*»  38»  a9». 


1877- 
October 


e         r 


2      .       .      — 


14  16  S7.4 
56.5 


(♦).  22»»  38«  41'. 
November  6     .     .     — ^21  30  57.1 

(*),  22»»  38™  42». 

November  3     .     .     +50  48    7.9 

(♦),  22»»  38"  53*. 
October     17     .     .     —14  14  14.  i 

(•),  22»«  38*"  55'. 
November  13     .     .     —14  13     1.5  ' 

(*),  22'  40»  I4». 
November  12     .     .     —21    6  18.0 

Lacaille  9256, 221^  41™  12". 

December   8     •     •     —26  33  23.9 
10     .     .  35.6 

12     .     •  S3.8 

Lacaille  9269, 22*»  42"  39F. 
October     18     .     .     ^23  44  fo.a 

Lacaille  9307,  22**  49*"  36». 

December    8     .     .     —32  12  59.3 
10    .     .  13    0.4 

12     .     .  12  58.7 

(*),  22»>  49"  38". 

October      13     .     •     —26  51  58.0 
17     .     .  58.6 

Lacaille  9315  (ist  ♦),  22**  51™  i2«. 


October        2 

5 
November  12 

30 

December    7 


-26  49  25.9 

25-7 
26.2 

23.6 

25.6 


Lalandb  44918,  22>»  51"  57". 


October      J% 

November  3 

6 


•     • 


.     +38  43  55-4 

53-9 
56.7 


2  PlSCIUM,  22*»  53™  I2*. 

December  18     .     .     +  o  18  23.9 
20    .     .  22.5 

Lacaille  9357, 22^  57™  i". 

December    8     .     .     ^27  28  33.8 
10    .     .  33.6 

B,  A.  C,  8045,  22'»  59"  56». 

October      17     .     .     —39  33  25.5 
November  30    .     .  X9-9 
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Lacaille  9373,  23**  o^  19F. 


r  r> 


1*877. 

October     18     .     .     —30  42  43.3 

A*  Aquarii,  23'*  o»"  51". 
October      13     .     .     —  8  21  25.9 

^  Aquarii,  23*>  2™  56». 

December    7     .     .     —21  50  23.7 
12     .     .  22.0 

20    .     .  22.0 

O.  Arc.  S.  26656, 23'*  4"  38". 
November  3     ,     .     —27  34  53.5 

O.  Arc.  S.  22657,  23*"  4™  39". 
November  6     .     .     —27  33  25.9 

Lagaille  9414,  23^  9™  8". 

December   8     .     .     —30  31    2.2 
10    .  2.7 

Lacaille  9424, 23**  10™  7". 
November  30    .     .     —41  51  55.4 

y  ScuLPTORis,  23^  II"  36". 
December  20    .     .     —33  12    6.0 

(•),  23'»ii°»37«. 
October       5     .     .     —  6  11  29.9 

(*),  23'>  II"  37". 
October      13     .     .     —  6  11  19.3 

Lacaille  9436, 23'*  12"  21'. 
December  12     .     .     ~ 29  24  45.5 

(•),  23»»  12"  37». 
November  12     .     .     —  6  11  15.2 


B.  A.  C.  8123,  23»>  13"  55«. 


•      f        It 


1877. 
December    8     .     ,     —  4  35  if. 5 


(*),  23»»  I4«  47-. 

November  3     .     .     —  5  26  31.7 
6     .     .  33.7 


B.  A.  C.  8i34.23»»  15"  6». 

October      17     .     .     —  5  20  41.0 
18     .     .  40.8 


B.  A.  C.  8139, 23»»  15"  24". 

November  27     ,     .     +37  54  31.4 
December    7     .     .  32.6 


Lacaille  9458, 23'^  17"  i6". 
December  10     .     ,     —31  47    7.3 

(*),  23*»  20"  29". 


October       5 
November  12 


■  • 


+66  14  40.3 
44.0 
44.0 


B.  A.  C.  8172,  23»»  21"  26«. 
December  20     .     .     —36  13  17.7 

Radcliffe  6081, 23*»  21"  30». 
November  30     .     .     +54  11  19.9 

Lacaille  9508. 23^  25"  3o». 
December  12     .     .     —26  25  24.3 

Lacaille  9516, 23''  26"  $y, 

December    8     .     .     —31  58     7.9 
10     .     .  10. o 

Lacaille  9534, 23*'  30"  39F. 

October      18     .     .     —32  33    5.0 
November  27     .     .  8.0 


Weisse  (2)  639, 23*»  31"  1". 


Of  II 


1877. 

November  3  .  .  +35    7    6.4 

6  .  .  8.7 

12  .  .  8.4 


Weisse  (2)  658, 23^  31"  26». 

November  3     .     .     +35    8    5.5 

6     .     .  8.0 

12     .     .  6.2 


Lacaille  9539,  ^3^  3i"  3^'» 

December  12     .     .     —25  33  25.5 
20    .     .  24.0 


75  Pegasi,  23»>  31"  47*. 

October      13     .     .     +17  43  11. o 

16     .     .  10.2 

December    7     .     .  8.8 


ft  SCULPTORIS,  23*»  34"  12". 

November  30    ,     .    — 32  45  10.3 

B.  A.  C.  8252, 23*»  37"  9«. 

September 25     .     .     +52  28  13.4 
October      18     .     .  15.3 

Lacaille  9578, 23**  37™  45". 
December    8     .     .     ^41  22    4.9 

(•).  23»»  4i»  35«. 

October      13     .     ..^  +63  27  40.7 
November  6     .     .  41.7 

O.  Arc.  S.  23054, 23*»  41"  56». 
December    7    .     .     » 28  34  44.4 

Lacaille  9605, 23*^  42"  59». 

December    7     .     .     —28  32  EI.5 
20    .     .  10. 1 

21  PiSCIUM,  23*  43"  I2». 

November  27     .     .     +  o  23  36.1 


108  Aquarii,  23*«  45"  i». 


e        I  II 


1877. 

November  30    .     ,     —19  35  33.6 


Lacaille  9620, 23**  45"  18*. 

December   8     .     .     —35  22  32.0 
12     .     .  30.7 


(•).  23»»  46«  25*. 

October     16    .     .     +21    3  31.9 
18     .     .  34.6 

Lacaille  9655, 23*'  50"  i3«. 
December  31     .     .     —25  25  20.9 

Lacaille  9673, 23**  52"  4i". 
December    7     .     .     —42  55  24.9 

Lacaille  9680, 23^  53"  28». 

November 27     .     .     —25  19  48.1 
December  20    .     .  46.4 

Lacaille  9699, 23*'  55"  43«. 
December    8     .     .     —38  35    7.6 

B.  A.  C.  8355  (ist  ♦),  23^  56"  30'. 

October     13    .     .     +65  24  51.0 
16     .     .  50.5 

B.  A.  C.  8355  (2d  •),  23»  56"  30". 

October     13     .     .     +65  24  55.2 
16     .     .  55.0 

Lacaille  9701, 23^  56"  45«. 
November  6     .     .     —35  25  48.5 

B.  A.  C.  8364, 23*  58">  37». 

October     18     .     ,     +57  50  51.7 
November  3     .     .  50.9 


RIGHT  ASCENSIONS,  NORTH-POLAR  DISTANCES,  AND  SEMI-DIAMETERS 


OF  THE 


SUN,  MOON,  AND  PLANETS, 


DEDUCED  FROM 


OBSERVATIONS  WITH  THE  TRANSIT  CIRCLE 


AND 


COMPARED  WITH  THE  TABLES. 


1 


n 


41 ^77  A 
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RIGHT  ASCENSIONS,  NORTH-POLAR  DISTANCES,  AND  SEMI-DIAMETERS 


OF  THE 


SUN,   MOON,  AND  PLANETS. 


SUN. 

• 

Date. 

• 

I 

n 

.0 

0 

Limb. 

Apparent 

Right  Ascension 

of  Center. 

Corfn  to 
Am.  Eph. 

Sidereal  Time  of 

Transit  of 
Semi-diameter. 

Coi 
Am 

'r'n  to 
I.  Eph. 

Limb. 

Geocentric 

N.  p.  Distance 

of  Center. 

Corr'n  to 
Am.  Eph. 

Vertical  Semi- 
diameter. 

Corr'n  to 
Am.  Eph. 

1877 

'. 

h.    m.       s. 

s. 

m.     s. 

s. 

0 

1         It 

II 

r               It 

II 

Jan. 

24 

E. 

20    29      2.88 

+ 

O.OI 

I      9.04 

— 

0.07 

. 

... 

.   . 

a            a 

•       a 

26 

S. 

20    37    22.10 

— 

0.09 

I      8.57 

— 

0.31 

108 

33      4.9 

+ 

0.7 

16          15.2 

— 

1.6 

27 

P. 

20    41     30.59 

— 

0.03 

I      8.67 

— 

O.IO 

108 

17    30.4 

— 

I.I 

15.0 

— 

1.7 

39 

F. 

20    49    45.38 

+ 

0.39 

I       8.34 

~ 

0.20 

107 

45     27.4 

+ 

0.1 

15.2 

— 

1.2 

30 

S. 

20    53    51. oS 

+ 

0.14 

I      8.38 

— 

0.04 

107 

28     56.9 

-h 

0.4 

14.7 

— 

'5 

31 

E. 

20    57    56.04 

^ 

0.04 

I      8.22 

— 

0.09 

107 

12      8.9 

H- 

1.7 

14.8 

~~ 

1.3 

Feb. 

6 

F. 

21     22     10.06 

+ 

0.12 

I      7.70 

+ 

0.07 

105 

25      4.3 

+ 

0.7 

15.4 

4- 

0.3 

7 

S. 

21     26      9.42 

— 

0.04 

I       7.48 

— 

0.04 

105 

6     15.6 

4- 

0.3 

13.6 

— 

1.3 

8 

P. 

21     30      8.25 

+ 

0.04 

I       7.25 

— 

0.16 

104 

47     12.6 

-h 

0.8 

13.2 

— 

1.6 

9 

E. 

21     34      6. II 

— 

0.06 

I       7.32 

+ 

0.02 

104 

27     55.6 

+ 

2.5 

14.2 

— 

0.4 

10 

F. 

21     38      3.48 

+ 

0.12 

I       7.14 

— 

0.05 

104 

8    22.2 

+ 

2.3 

12.2 

— 

2a2 

13 

E. 

21     49    50. 16 

— 

0.16 

I      6.90 

+ 

0.05 

103 

8    20.8 

-+■ 

3.1 

14.3 

4- 

0.5 

15 

S. 

21     57    37.98 

+ 

0.09 

I      6.52 

— 

0.12 

102 

27     12.6 

+ 

0.9 

13.0 

— 

0.4 

17 

E. 

22      5    22.52 

— 

O.OI 

1      6.45 

+ 

0.02 

lOI 

45     18.2 

+ 

0.1 

12.8 

— 

0.2 

ai 

E. 

22    20    43.39 

— 

O.OI 

I      6.07 

+ 

0.02 

100 

19    25.2 

-+■ 

2.7 

13.9 

— 

1.8 

28 

P. 

22    47     10.46 

— 

O.OI 

I      5.41 

— 

0.05 

97 

43     16.7 

+ 

I.O 

8.1 

■" 

3.4 

Mar. 

I 

E. 

22    50    55.00 

+ 

0.03 

I       5.42 

+ 

0.03 

97 

20    27.5 

.^ 

0.5 

12.6 

4- 

2.4 

6 

S. 

23      9    30.60 

+ 

0.07 

I      5.02 

— 

0.04 

95 

25      3.2 

4- 

1.0 

8.3 

— 

0.7 

15 

P. 

23    42    34.58 

— 

0.05 

I      4.54 

— • 

0.09 

91 

53     ".I 

+ 

2.4 

5.2 

— 

1.4 

30 

F. 

0    37     10.62 

+ 

0.15 

I      4.49 

+ 

O.OI 

85 

59    30.2 

4- 

0.8 

1.2 

~~ 

1.3 

April 

3 

F. 

•            •            •            a 

•         • 

•       •     • 

■     • 

84 

27     12.4 

4- 

1.2 

1.4 

0.0 

7 

F. 

I      6    20.08 

+ 

O.IO 

I      4.64 

— 

0.03 

82 

56    25.3 

4- 

1.3 

O.I 

— 

Oal 

XI 

F. 

I     21      0.00 

— 

0.04 

I      4.81 

— 

O.OI 

81 

27    31.0 

4- 

1.3 

15      59.2 

4- 

O.X 

12 

S. 

I     24    40.82 

+ 

0  03 

I      4.77 

— 

O.IO 

81 

5    37.1 

4- 

0.5 

58.6 

— 

0.2 

24 

S. 

2      9    17.96 

— 

O.OI 

I      5.48 

— 

O.IO 

76 

56    II. 2 

^ 

0.9 

55.7 

"— 

O.I 

May 

4 

E, 

2    47     1^.52 

— . 

0.04 

I      6.28     . 

— 

0.07 

73 

51     35.5 

4- 

2.3 

52.8 

— 

0.6 

7 

P. 

2     58     54.84 

— 

0.07 

I      6.44 

— 

0.15 

73 

I      7.5 

4- 

1.5 

51.0 

— 

1.7 

10 

S. 

3     10    35.44 

— . 

0.12 

I      6.74 

— 

0.09 

72 

13    13.0 

4- 

2.5 

50.9 

— 

Oal 

II 

S. 

3     14    30.33 

+ 

0.04 

.     • 

•          • 

S. 

71 

57    46.3 

— 

0.9 

•           a 

•       ■ 

15 

P. 

3    30    14.86 

— 

0.08 

1      7.10 

— 

0.14 

70 

59    20.4 

4- 

1.6 

50.0 

— 

1.0 

18 

S. 

3    42      9.34 

— 

O.OI 

I      7.38 

— 

O.IO 

70 

18     51. I 

+ 

2.1 

49.3 

— 

lal 

28 

E. 

•     •     •     • 

•           . 

•     • 

•         • 

68 

26     16.2 

+ 

1.9 

48.1 

^ 

0.7 

June 

I 

E. 

4    38    43.86 

+ 

O.IO 

I      8.37 

_ 

0.07 

67 

51     27.9 

4- 

2.3 

47.9 

— 

0.3 

8 

P. 

5      7    32.64 

— 

0.13 

I      8.58 

— . 

0.19 

67 

5     26.1 

4- 

I.I 

44.8 

— 

2.6 

»3 

E. 

5    28     16.24 

— 

0.07 

•     . 

•         • 

N. 

66 

44     37.4 

4- 

2.7 

.           • 

•       ■ 

19 

s. 

5     53    12.86 

— 

0.15 

I      9.14 

+ 

0.17 

66 

33      8.9 

4- 

2.2 

45.4 

— 

tal 

20 

P. 

5     57    22.52 

— 

0.05 

I       8.88 

— 

0.09 

66 

32    39.9 

4- 

1.2 

44.4 

— 

2aO 

23 

S. 

6      9     51.10 

+ 

0.09 

I      8.94 

— 

0.02 

66 

33    46.5 

4- 

3.0 

45.9 

— . 

Oa4 

26 

F. 

II 

6     22      18.62 

+ 

O.OI 

•          • 

•           ■ 

^ 

66 

38    31.7 

4- 

1.0 

45.4 

— 

Oa8 

July 

7 

E. 

7      7    44.20 

.— 

0.12 

I       8.52 

+ 

0.03 

67 

27    24.4 

4- 

3.1 

45.9 

— 

0.3 

12 

y. 

7    28     10.13 

+ 

0.04 

I       8.16 

— 

0.04 

68 

5     22.8 

4- 

I.I 

46.6 

4- 

0.3 

13 

s. 

7    32     13.94 

H- 

0.05 

I       8.08 

~~ 

0.05 

68 

14      8.9 

4- 

2.7 

45.3 

— 

1.3 

28 

F. 

8    32      5.42 

+ 

0.07 

I      6.94 

— 

O.OI 

71 

7    40.7 

+ 

I.I 

47.0 

— 

Oa6 

30 

p. 

8    39    54.20 

— 

O.IO 

I      6.66 

— 

0.12 

71 

36    26.0 

4- 

2.1 

46.4 

— 

1.5 

Aug. 

10 

s. 

9    22    11.74 

+ 

0.15 

I       5.74 

— 

0.08 

74 

35     10.8 

4- 

5.4 

47.5 

— 

1.9 

Oct. 

5 

s. 

12    46      8.74 

4- 

0.05 

I      4.51 

.— 

0.07 

94 

57    36.8 

4- 

1.2 

16             2.0 

— 

0.7 

13 

s. 

13    15    34.42 

+ 

0.06 

I       5.06 

" 

0.08 

97 

59    53.8 

" 

0.3 

5.0 

0.0 
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SUN.  MOON,  AND  PLANETS. 


SUN. 


Date. 


1877. 
Nov.         I 

3 

7 

12 

13 
16 

20 


Dec. 


3 
14 

18 


0) 

> 

(A 

O 


P. 
F. 
F. 
E. 
P. 
E. 
E. 

P. 
E. 
F. 
E. 


Limb. 


RigM  Ascension  '  ?°"'°  '^ 
of  Center.        ,  '^'"-  ^P**' 


II 


h. 

m. 

27 

35 

51 

12 

16 

28 

45 

s. 

58.48 

51.59 
47.91 

1.65 

6.98 

27.81 

6.90 


+ 
+ 


s. 

0.07 
0.02 
0.28 

O.IO 

0.13 

0.12 
0.13 


16  40  40.44  ;    —  0.05 

17  28  59.61  —  O.IO 

17  33  25.56  '  +  0.16 

17  46  42<69  +  0.04 


Sidereal  Time  of 

Transit  of 
Semi-diameter. 


m. 

I 

I 

I 

I 

X 

I 
I 


I 
I 


s. 
6.96 

7.30 
7.70 
8.28 
8.46 

8.74 

9-34 
10.36 

•  • 

II. 18 
10.28 


Corr'n  to 
Am.  Eph. 

Limb. 

Geocentric 
N.  P.  Distance 
of  Center. 

Corr'n  to 
Am.  Eph. 

Vertical  Semi- 
diameter. 

Corr' 
Am.  I 

s. 

0        f         li 

ti 

#         #» 

— 

0.05 

104    38      0.9 

-    0.6 

8.4 

—    I 

+ 

0.05 

105     15    47.1 

0.0 

10.4 

—    0 

— 

0.03 

•                      •          •          •          • 

.   • 

•          • 

■ 

1 

0.05 

107    52    29.2 

+    0.1 

II. 9 

-    0 

+ 

O.OI 

108      8    21.0 

-    4.5 

II. 2 

—    I 

— 

0.05 

108     54     20.4 

+     2.2 

12.4 

—    I 

+ 

0.09 

109    50    43.7 

+     0.5 

14.6 

+    0 

_ 

0.16 

112     12     17. I 

—     I.I 

14.8 

—    I 

•            • 

.     ,     113     15     57.2 

+    0.9 

17.5 

—    0 

— 

0.02 

113     18     56.4 

-    2.5 

17.2 

—    0 

+ 

O.OI 

113    25     18.3 

• 

-    0.7 

18.3 

:     +       0 

TRANSIT  CIRCLE,  1877. 
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MOON. 

• 

• 

• 

Corrections  to  Tables  of— 

Corrections  to  Tables  of— 

T\^» 

Mean  Time 
of  Transit  of 

0) 

t 

Limb. 

Apparent 

• 

Limb. 

Geocentric 

Date. 

Kignt  Asr 

censiun 

N.  tr, 

,  L^isi«&iii;c 

Center. 

0 

of  Center. 

Peirce. 

Hansen. 

of  Center. 

Peirce. 

Hansen. 

1877. 

h. 

m.        s. 

h. 

m. 

S. 

s. 

s. 

0 

f 

n 

s. 

s. 

Jan. 

24 

7 

50    57.9 

E. 

4 

8 

44.36 

+ 

0.09 

— 

0.41 

• 

• 

m 

.       « 

•            • 

.           . 

25 

8 

53     37.6 

F. 

5 

15 

30.97 

— 

0.15 

— 

0.58 

N. 

61 

47 

30.0 

+ 

0.5 

+ 

0.8 

26 

9 

59    40.3 

S. 

6 

25 

41.10 

— 

0.16 

— 

0.38 

N. 

61 

56 

39.6 

— 

1.8 

— 

1.5 

27 

II 

5     3^.9 

P. 

I.  II 

7 

35 

47.04 

— 

0.90 

•"^ 

1.05 

N. 

64 

21 

38.6 

— 

1.6 

— 

2.2 

28 

12 

8    24.9 

E. 

I.  II 

8 

42 

39.92 

— 

0.57 

— 

0.85 

N. 

68 

48 

30.2 

+ 

0.6 

— 

2.4 

30 

»3 

59    46.9 

S. 

10 

42 

13.30 

~~ 

O.IO 

— 

0.68 

S. 

81 

35 

30.1 

+ 

2.0 

— 

6.6 

Feb. 

7 

20 

35     3».i 

S. 

•WW 

17 

50 

35.00 

— 

O.OI 

— 

0.66 

« 

• 

• 

•               • 

•       • 

•       • 

17 

3 

14    22.1 

E. 

I 

6 

0.55 

— 

0.T3 

— 

0.14 

s. 

79 

23 

29.4 

— 

I.O 

+ 

2.0 

20 

5 

40    54.3 

P. 

3 

44 

46.44 

-4- 

0.27 

— 

0.19 

s. 

64 

50 

48.6 

+ 

1.6 

+ 

3.1 

2E 

6 

39     17.7 

E. 

4 

47 

16.00 

+ 

0.37 

— 

0.41 

s. 

62 

16 

18.9 

— 

1.2 

— 

0.9 

25 

10 

47     20.7 

E. 

9 

II 

45.97 

— 

0.48 

— 

0.60 

N. 

71 

22 

20.7 

— 

2.6 

— 

4.9 

27 

12 

34     32.0 

S. 

11 

7 

8.03 

— 

0.46 

— 

0.64 

s. 

84 

51 

44.8 

+ 

1.3 

4.3 

Mar. 

20 

4 

33      6.1 

F. 

4 

27 

10.66 

+ 

0.10 

— 

0.33 

s. 

62 

56 

10.4 

+ 

0.7 

— 

0.1 

23 

7 

35     50.4 

S. 

7 

42 

14.63 

+ 

0.07 

— 

0.36 

N. 

64 

41 

25.1 

+ 

5.3 

+ 

1.0 

29 

12 

48     33.9 

E. 

13 

19 

28.83 

— 

0.12 

— 

0.52 

s. 

102 

12 

2.3 

+ 

1.4 

— 

4.1 

30 

13 

38     43.8 

F. 

14 

13 

43.46 

— 

0.16 

— 

0.62 

s. 

108 

5 

4.5 

+ 

9.7 

-4- 

4.7 

April 

20 

6 

28     14. 1 

S. 

8 

24 

50.73 

— 

0.38 

— 

0.44 

N. 

67 

35 

12.2 

-h 

3.0 

— 

0.6 

21 

7 

22      54.6 

P. 

9 

23 

36.74 

— 

0.54 

— 

0.54 

N. 

72 

43 

14.8 

— 

0.1 

— 

2.6 

22 

8 

14.20 

E. 

• 

• 

.     . 

•           • 

•     ■ 

N, 

78 

51 

51. 8 

+ 

2.3 

— 

0.2 

23 

9 

2      59.9 

F. 

II 

II 

51.59 

0.38 

— 

0.71 

N. 

85 

35 

53.0 

0.0 

— 

3.7 

25 

10 

38      18.8 

P. 

12 

55 

19.28 

-+- 

0.12 

— 

0.47 

N. 

99 

15 

43.0 

+ 

3.6 

^^* 

2.0 

May 

2 

16 

45     54.8 

S. 

19 

31 

31.52 

— 

0.39 

— 

0.49 

N. 

"5 

35 

39.8 

4- 

2.9 

+ 

3.6 

3 

17 

33     59.6 

P. 

20 

23 

40.79 

— 

0.53 

— 

0.58 

N. 

112 

23 

7.9 

+ 

3.3 

+ 

3.2 

6 

19 

42     20.8 

S. 

22 

44 

12.78 

— 

0.47 

— 

0.49 

N. 

97 

53 

12.6 

+ 

7.2 

+ 

5.3 

9 

21 

46     28.1 

s. 

I 

0 

30.12 

— 

0.37 

« 

0.70 

• 

■ 

• 

•          • 

•      ■ 

•   . 

18 

5 

19    23.3 

s. 

9 

6 

12.15 

^■w 

0.40 

— 

0.61 

N. 

71 

n 

29.2 

+ 

3.9 

+ 

0.4 

23 

9 

20     53.7 

p. 

13 

28 

5.02 

0.00 

— 

0.55 

N. 

103 

17 

55.0 

-h 

2.6 

— 

3.5 

24 

10 

9     58.6 

E. 

14 

21 

14.52 

— 

0  08 

— 

0.66 

N. 

108 

47 

25.5 

+ 

2.7 

— 

3.1    . 

28 

13 

44     35.9 

E. 

18 

12 

13.35 

— 

0.36 

— 

0.35 

S. 

117 

53 

42.9 

+ 

4.3 

+ 

3.2 

31 

16 

13      8.7 

P. 

70 

53 

0.25 

— 

0.52 

— 

0.57 

N. 

109 

46 

12.3 

+ 

3.7 

+ 

4.5 

June 

19 

7 

18     35.8 

S. 

13 

II 

55.17 

— 

0.13 

— 

0.49 

N. 

lOI 

38 

35.2 

+ 

3.2 

— 

1.4 

20 

8 

6    27.8 

P. 

14 

3 

50.49 

— 

0.15 

— 

0.57 

N. 

107 

17 

49.0 

+ 

1.4 

— 

3.9 

22 

9 

48     33.3 

F. 

'5 

54 

5.92 

— 

0.29 

— 

0.75 

N. 

115 

28 

52.7 

+ 

3.4 

— 

1.6 

23 

10 

42     28.4 

s. 

T 

16 

52 

6.47 

— 

0.19 

— 

0.58 

S. 

117 

32 

II. 3 

+ 

2.0 

— 

1.9 

25 

12 

30      2.9 

P. 

I.  II 

18 

47 

51.72 

— 

0.26 

— 

0.41 

S. 

"7 

2 

44.7 

+ 

3.4 

+ 

2.0 

29 

15 

34     19-2 

F. 

22 

8 

24.50 

— 

0.33 

— 

0.49 

N. 

lOI 

45 

15.8 

-t- 

0.7 

+ 

2.7 

July 

I 

16 

53    44.7 

S. 

23 

35 

56.21 

— 

0.30 

— 

U.41 

N.  • 

90 

33 

13.7 

-h 

6.5 

+ 

7.7 

15 

4 

28    28.4 

E. 

12 

3 

49.30 

— 

0.59 

— 

0.59 

N. 

93 

15 

1.8 

+ 

1.3 

— 

2.3 

26 

13 

32    3'.o 

P. 

21 

52 

43.36 

— 

U.52 

— 

0.62 

N. 

103 

27 

44.8 

-H 

2.5 

+ 

4.4 

29 

15 

31     35.1 

S. 

0 

3 

56.76 

— 

0.40 

— 

0.56 

N. 

86 

39 

13. 1 

+ 

2.8 

+ 

5.9 

30 

16 

II     56.9 

P. 

0 

48 

21.74 

— 

0.32 

0.51 

N. 

80 

54 

35.7 

+ 

2.6 

+ 

5.4 

Aug. 

3 

19 

28      8.3 

P. 

4 

20 

51.62 

— 

0.12 

— 

0.57  ■ 

N. 

63 

II 

29.7 

+ 

4.6 

+ 

4.6 

17 

7 

27    33.8 

S. 

17 

13 

30.50 

— 

0.28 

— 

0.53 

N. 

118 

4 

22.9 

+ 

2.0 

+ 

1.0 

18 

8 

21      9.1 

F. 

18 

II 

II. 15 

— 

0.51 

— 

0.59 

S. 

"7 

58 

39.6 

+ 

2.4 

+ 

1.2 

21 

10 

48      7.8 

E. 

20 

50 

23.71 

— 

0.48 

— 

0.42 

S. 

109 

46 

39.8 

+ 

4.1 

+ 

3.8 

Sept. 

18 

9 

29    37.6 

F. 

21 

22 

4.03 

— 

0.53 

— 

0.36 

s. 

106 

44 

59.2 

+ 

2.0 

+ 

I.I 

Oct. 

12 

4 

59.75 

F. 

• 

• 

■ 

•     • 

•              • 

•     . 

s. 

117 

31 

18.8 

— 

0.5 

+ 

1.8 

13 

5 

51     57.3 

S. 

19 

22 

21.85 

— 

0.45 

— 

0.36 

s. 

X15 

34 

36.2 

+ 

2.2 

4- 

3.5 

14 

6 

40-39.9 

P, 

20 

15 

8.99 

— 

0.39 

~ 

0.22 

s. 

112 

25 

22.2 

+ 

0.6 

■4- 

i.i 

15 

7 

25     58.3 

E. 

21 

4 

3«.37 

— 

0.57 

— 

0.36 

s. 

108 

19 

17.9 

+ 

3.2 

+ 

2.6 

16 

8 

8    29.2 

F. 

21 

5i 

5.85 

— 

0.56 

— 

0.36 

s. 

103 

30 

18.5 

+ 

4.0 

+ 

2.4 

18 

9 

28.78 

P. 

• 

■ 

•           • 

a            • 

•          • 

s. 

92 

30 

48.6 

+ 

3.4 

+ 

1.9 

22 

12 

19    35.7 

F. 

2 

26 

32.89 

— 

0.45 

— 

0.57 

N. 

70 

25 

50.0 

— 

4.2 

— 

2.3 

23 

13 

10    II. 4 

E. 

3 

21 

13.53 

— 

0.40 

«■* 

0.59 

N. 

66 

19 

43.8 

+ 

1.2 

-4- 

2.5 

24 

14 

4     51.9 

P. 

4 

19 

59.56 

— 

0.28 

^^ 

0.63 

N. 

63 

27 

9.1 

+ 

2.0 

-i- 

3.1 

Nov. 

II 

5 

19    49.3 

P. 

20 

44 

28.69 

— 

0.53 

0.27 

S. 

109 

51 

0.8 

+ 

2.4 

4- 

2.6 

12 

6 

3     36.6 

E. 

21 

32 

19.70 

— 

0.62 

— 

0.34 

S. 

105 

16 

48.3 

-f- 

4.6 

H- 

3.7 

13 

6 

44     52.9 

F. 

22 

17 

39.36 

— 

0.54 

— 

0.26 

s. 

100 

8 

54.0 

+ 

6.1 

+ 

3.8 

16 

8 

44    30.0 

E. 

0 

29 

25.75 

— 

0.58 

— 

0.40 

s. 

83 

9 

29.5 

+ 

5.4 

+ 

2.3 

17 

9 

26     51.2 

F. 

I 

15 

50.46 

— 

0.46 

— 

0.38 

s. 

77 

32 

48.8 

+ 

6.1 

+ 

4.2 

19 

II 

2      2.1 

P. 

2 

59 

10.16 

— 

0.31 

— 

0.45 

N. 

67 

50 

29.6 

+ 

2.6 

■4- 

2.1 

20 

II 

56     14. I 

E. 

I.  II 

3 

57 

27.65 

— 

0.38 

— 

0.56 

s. 

64 

26 

45.7 

-f 

1.0 

+ 

0.4 

27 

18 

27     50.8 

P. 

10 

57 

44.50 

+ 

0.33 

— 

0.79 

s. 

85 

I 

20.3 

-h 

3.5 

— 

4.9 

Dec. 

8 

3 

II     48.5 

F. 

20 

22 

33.91 

— 

0.19 

— 

0.06 

s. 

III 

21 

45.9 

+ 

1.7 

-f 

1.9 

9 

3 

57     19.9 

P. 

* 

21 

12 

9.34 

— 

0.39 

— 

0.22 

s. 

'       107 

2 

29.1 

4- 

1.9 

+ 

1.5 

10 

4 

39    43.6 

E. 

21 

58 

36.60 

— 

0.46 

— 

0.25 

0. 

102 

5 

16.2 

+ 

4.3 

+ 

3.1 

M 

7 

19    28.2 

E. 

0 

54 

33.61 

— 

0.60 

— 

0.29 

s. 

79 

48 

16.3 

+ 

6.1 

+ 

2.0 

15 

8 

2.98 

F. 

• 

• 

■          • 

•            * 

•     . 

s. 

74 

28 

17.3 

+ 

4.8 

+ 

0.8 

18 

10 

39    27.6 

E. 

4 

30 

52.13 

— 

0.45 

— 

0.61 

N. 

63 

10 

56.2 

+ 

3.2. 

+ 

2.3 

19 

II 

40    16.4 

F. 

5 

35 

47.53 

" 

0.37 

~ 

0.69 

N. 

62 

1 

16 

47.0 

•f 

0 

0.4 
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SUN,  MOON,  AND  PLANETS. 


MERCURY. 


Date. 


1877. 
Feb.      12 
x6 

28 


Mar. 


May 
June 

July 
Oct. 

Dec. 


5 

14 


April    It 
24 


18 
22 

30 

4 
12 

3 
14 


fc4 


O 


o  v 


Apparent 

Right  Ascension 

of  Center. 


E. 

II 

E. 

II 

E. 

II 

S. 

C 

P. 

II 

S. 

1 

s. 

II 

E. 

I 

S. 

II 

S. 

II 

P. 

• 

s. 

II 

s. 

II 

p. 

c 

p. 

c 

E. 

c 

h.  m.  s. 

20  7  0.16 

20  19  27.56 

21  15  5.61 

21  42  45-83 

22  36  10.56 

I  50  34.19 

3  i&  55.63 

4  zi  6.84 

4  19  35.65 

4  35  28.08 

9  27  5.80 

11  52  11.79 

12  II  58.05 
M  o  37.55 

17  27  52.35 

18  42  2.71 


Corr'n  to 
Am.  Eph. 


s. 
+  0.27 
+  0.35 
+  0.32 

-f  0.24 
+  0.24 

—  0.05 

—  0.40 

—  0.27 

—  0.14 

—  0.07 

—  o.io 

-f  0.26 
•f  0.27 
4-  0.20 

+  O.II 
H-  0.17 


Sidereal  Time  of 

Transit  of 
Semi-diameter. 


Corr'n  to 
Am.  Eph. 


n 


0.17 


—   O.OI 


•  • 


•  • 


•  • 


.0  73 
O   O 

-   t 


C 

c 
c 

c 
c 

c 
c 


s 
s 
c 

c 
c 


Geocentric 

N.  P.  Distance 

of  Center. 


ir 


108       49      28.2 

108    57    11.7 
107     13    29.1 


105  33 

101  13 

78  26 

69  27 


57.5 
32.9 

23.2 
32.9 


66     15     36.9 


72     10 
70    59 


54.6 
4.9 


73     12    38.2 


88  51 

89  19 
loi      4 


"5 
"5 


15 
22 


28.2 
49.6 
17.2 

6.9 
31.6 


Corr'n  to     ^^^}^     Corrn 
A'"EP»'.    diiS,et;r.    Am.E 


+ 
+ 


+ 

+ 


+ 
+ 
+ 


s. 

—  0.1 
+  0.7 
+    0.2 

—  I.I 
+     0.5 


3.8 
3.4 


+     3.1 


a.9 
2.7 


+    0.3 


3.5 
1.9 

2.3 

1.2 
1.3 


ii 


2.4 


—     I. 


2.1  —     O. 
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VENUS. 

• 

• 

4 

Correction  to— 

■ 

• 

y 

Corrections 

to^ 

0 

> 

0 

0 

U 

Apparent 

Right  Ascension 

of  Center. 

Am 

1 

Sid.  Time  of 

Transit  of 

Semi-diam. 

Corr*n  to 
Am.  Eph. 

0 

<2 

Geocentric 

N.  P.  Distance 

of  Center. 

'errier*s 
ibles. 

Vertical 

Semi- 

diameter. 

Corr'n  to 
Am.  Eph. 

Date. 

I.  Eph, 

Le  Verrier's 
Tables. 

Am.  Eph. 

LeV 
Tj 

1877. 

h. 

m. 

s. 

s. 

s. 

s. 

s. 

e      f         /) 

// 

// 

n 

It 

Jan.    24 

F. 

II 

18 

46 

36.81 

+ 

0.21 

-f- 

0.19 

•          • 

.     . 

• 

112   44    lO.O 

+  4.0 

+ 

3.9 

7.3 

4- 

1.5 

26 

P. 

II 

i3 

57 

24.33 

+ 

0.25 

+ 

0.23 

•          • 

.     . 

N. 

112   36    14.4 

+  0.4 

+ 

0.3 

5.9 

+ 

0.1 

28 

F. 

II 

19 

8 

10.28 

+ 

0.08 

+ 

0.06 

•          • 

.     . 

112   25   36.5 

-  0.4 

— 

3.5 

7.5 

4- 

1.8 

29 

S. 

• 

19 

13 

32.73 

+ 

O.II 

+• 

0.09 

0.40 

—   O.OI 

112    19   18.9 

-f  2.2 

+ 

2.2 

5.8 

4- 

0.1 

30 

E. 

II 

19 

18 

54.61 

+ 

0.08 

+ 

0.07 

■          • 

.          . 

112    12    18.5 

4-   2.4 

+ 

2.5 

5.1 

— 

0.6 

Feb.     5 

F. 

II 

19 

SO 

53.24 

+ 

0.28 

-b 

0.27  . 

•          • 

.          . 

III    16   14.6 

+  0.6 

+ 

0.6 

6.2 

4- 

0.6 

6 

S. 

• 

19 

56 

10.08 

— 

0.0a 

— 

0.03 

0.46 

+  0.06 

III      4  39.9 

+   2.4 

+ 

2.4 

5.4 

— 

0.2 

7 

P. 

II 

20 

I 

26.51 

+ 

0.X4 

+ 

0.14 

■          • 

•            • 

C. 

iio  52  25.7 

+    2.7 

+ 

2.7 

.        a 

• 

9 

F. 

• 

20 

II 

56.36 

+ 

0.16 

+ 

0.16 

•          ■ 

•            • 

I 10  26     0.7 

-  1.8 

— 

1.5 

6.0 

4- 

0.5 

12 

£. 

II 

20 

27 

33.88 

+ 

0.20 

•f 

0.19 

•          • 

■            • 

109  42     4-4 

+  3.4 

+ 

3.6 

7.0 

+ 

1.5 

14 

S. 

• 

20 

37 

53. 5« 

4- 

0.05 

-f 

0.04 

0.37 

—   0.01 

109    9  47.8 

4-   1.9 

+ 

2.0 

6.1 

+ 

0.6 

15 

P. 

• 

20 

43 

1.93 

+ 

0.20 

+ 

0.19 

0.39 

+   O.OI 

108  52  50.9 

+  2.9 

+ 

3.0 

4.8 

— 

0.7 

16 

E. 

II 

20 

48 

9.08 

+ 

0.19 

+ 

0.18 

.     • 

•            • 

108  35  21. I 

+   3.6 

+ 

3.9 

3.4 

— 

2.0 

20 

E. 

II 

21 

8 

20.40 

+ 

0.17 

+ 

0.15 

•     . 

•          • 

107  20    2.9 

+   2.1 

+ 

2.2 

5.7 

4- 

0.3 

«7 

P. 

. 

21 

43 

12.62 

+ 

0.09 

+ 

0.08 

0.35 

—   C.02 

104  49  SI. I 

+    1.2 

4- 

1.3 

5.4 

4- 

0.1 

28 

P. 

II 

21 

48 

6.26 

+ 

0.19 

+ 

0.17 

•          • 

•           . 

104  26  40.3 

+    1.6 

4- 

1.6 

6.0 

4- 

0.7 

Mar.     5 

S. 

II 

22 

12 

18.05 

+ 

0.16 

+ 

0.16 

•          • 

.          . 

102   25      I.O 

+    1.9 

4- 

2.1 

6.6 

+ 

1.3 

14 

P. 

• 

22 

54 

50.96 

+ 

o.u 

+ 

0.09 

0.43 

+  0.08 

C. 

98  25   51.0 

+   2.9 

4- 

2.9 

.   . 

.   . 

April  II 

S. 

II 

I 

2 

49.96 

— 

0.09 

— 

0.14 

■     . 

•         . 

84  44  29.3 

+    1.4 

+ 

1.5 

4.2 

— 

0.8 

23 

S. 

II 

I 

58 

14.10 

~- 

0.03 

^— 

O.XI 

.     . 

•         . 

79    3  34.2 

4-  1.7 

4- 

2.0 

3.9 

^ 

I.I 

June  13 

E. 

I 

6 

12 

42.48 

— 

0.18 

_ 

0.33 

.     . 

.            . 

65  49    2.9 

+   1.3 

4- 

1.4 

5.4 

+ 

0.4 

19 

S. 

• 

6 

45 

0.22 

— 

0.02 

— 

0.17 

0.37 

0.00 

65  58  59.8 

+  3.1 

4- 

3.0 

5.4 

4- 

0.3 

20 

P. 

I 

6 

50 

22.32 

+ 

0.08 

— 

0.06 

•     . 

•          " 

66    3   7.7 

+  1.5 

4- 

1.4 

4.9 

— 

0.2 

23 

s. 

• 

7 

6 

25.47 

+ 

O.OI 

— 

0.11 

0.42 

+  0.05 

66  19  52.4 

+  3.1 

4- 

3.0 

1 

6.4 

4- 

1.3 

July    30 

p. 

• 

ID 

12 

22.54 

— 

0.02 

— 

0.13 

0.37 

—   O.OI 

77  16  29.2 

+  1.4 

+ 

1.0 

5.7 

4- 

O.I 

Aug.  10 

s. 

I 

II 

2 

42.33 

+ 

0,03 

~ 

0.09 

82  25  31. I 

+  5.8 

4- 

5.3 

5.9 

4- 

O.I 

Sept.  10 

F. 

• 

• 

• 

•       • 

.           • 

•           . 

N. 

98  13  53.5 

-  3.3 

— 

3.7 

•     • 

•      . 

Oct.      5 

S. 

15 

14 

28.24 

~. 

0.02 

— 

0.08 

• 

109  18  50.7 

+  3.6 

+ 

3.5 

8.0 

+ 

0.6 

X3 

S. 

15 

53 

26.00 

— 

0.14 

— 

0.21 

N. 

III  58  48.5 

+  0.5 

4- 

0.3 

.   . 

•  . 

Nov.     I 

P. 

17 

29 

29.07 

+ 

0.25 

+ 

0.24 

III  46  44.3 

+   1.4 

+ 

1.5 

7.7 

_ 

1.2 

3 

F. 

17 

43 

43.61 

— 

0.04 

— 

0.05 

115  56  43.3 

+   4.4 

+ 

4.4 

9.9 

4- 

0.9 

7 

F. 

18 

0 

11.48 

— 

0.07 

— 

O.IO 

116    8     2.4 

+  0.4 

+ 

0.3 

9.8 

4- 

0.5 

12 

E. 

18 

25 

36.32 

+ 

0.04 

0.00 

116    6  21.5 

+   1.5 

+ 

1.6 

10.3 

+ 

0.6 

13 

F. 

* 

18 

30 

39.00 

— 

0.03 

— 

0.05 

116    3  55.3 

+   2.3 

4- 

2.4 

11.2 

4- 

X.5 

19 

P. 

19 

0 

32.96 

0.00 

4- 

O.OI 

115  34  46.1 

-h  0.4 

4- 

0.2 

9.4 

— 

0.8 

20 

E. 

19 

5 

27.41 

— 

0.04 

— 

0.02 

115  27  34.6 

+    1.0 

4- 

0.8 

10. 0 

— 

0.3 

Dec.     3 

P. 

20 

6 

35. 5« 

+ 

O.IO 

+ 

0.13 

112  57  49.5 

+  0.7 

4- 

0.2 

12.0 

4- 

0.3 

8 

F. 

20 

28 

29.08 

+ 

0.16 

+ 

0.16 

III  35  34.5 

4-  0.8 

4- 

0.3 

12.7 

4- 

0.4 

9 

P. 

20 

32 

43.91 

— 

0.06 

— 

0.05 

III  17  43.9 

+    1.2 

+ 

0.7 

12.8 

+ 

0.3 

14 

E. 

20 

53 

17.40 

— 

0.19 

— 

0.16 

s. 

109  42  20.6 

+    3.0 

+ 

2.1 

.     . 

•   • 

15 

F. 

20 

57 

15.50 

— 

0.08 

— 

0.04 

. 

109  22     5.4 

+   0.2 

— 

0.6 

13.7 

4- 

0.3 

18 

E. 

21 

8 

50.91 

^^ 

0.08 

^"^^ 

0.07 

s. 

108  19  30.6 

—  O.I 

^." 

0.5 

.            a 

.   • 
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SUN,  MOON.  AND  PLANETS. 


MARS. 


Date. 

bserver. 

art  ob- 
lerved. 

Apparent 

Right  Ascension 

of  Center. 

Corr'n  to 
Am.  Eph. 

Sidereal  Time  of 

Transit  of 
Semi-diameter. 

Corr'n  to 
Am.  Eph. 

•• 

Geocentric 

N.  P.  Distance 

of  Center. 

Corr'n  to 
Am.  Eph. 

1 
Vertical      r'«rr'-*,v 

diameter,  j            '^ 

0 

CU  "" 

CU  * 

1 

1877. 

h. 

m.        s. 

s. 

s. 

tt 

e 

f        II 

II 

II 

M 

July 

29 

S. 

• 

23 

26    56.98   - 

—  0.80 

0.80 

+  0.04 

c 

99 

45     12.3 

4- 

6.2 

•     • 

30 

P. 

23 

27    20.24 

-  0.73 

0.81 

+  0.05 

c 

99 

45    49.3 

4- 

6.1 

• 

•     • 

lAug. 

6 

S. 

< 

• 

1          •          « 

•          • 

•     • 

•     • 

c 

99 

57    30.7 

4- 

6.3 

m      m 

18 

F. 

• 

•          •          • 

•          • 

•     . 

■     • 

c 

100 

43     13.2 

4- 

4.4 

m      • 

21 

E. 

1 

23 

22    48.72 

—  0.88 

0.93 

+  0.04 

c 

100 

58      0.0 

4- 

3.6 

•      • 

27 

S. 

23 

T7     45.14 

—  0.92 

0.94 

4-  0.03 

c 

lOI 

29      7.4 

4- 

5.5 

•      • 

28 

E. 

23 

16    47.84 

-  0.95 

0.94 

+  0.03 

c 

lOI 

34     18.3 

4- 

5.5 

•      • 

Sept. 

I 

F. 

23 

12      44.79 

—  0.89 

0.96 

+  0.04 

c 

101 

54     26.1 

4- 

7.0 

•      • 

3 

F. 

23 

10    37.19 

—  0.91 

0.95 

-h  0.03 

c 

102 

3     51.7 

4- 

7.0 

•      • 

15 

F. 

■ 

... 

.     • 

•          ■ 

•          • 

c 

102 

43      0.0 

4- 

5.3 

•      • 

21 

F. 

22 

52      54.54 

-  0.79 

0.92 

+  0.05 

c 

102 

47       8.9 

4- 

4.8 

• 

22 

F. 

22 

52      10.90 

—  0.83 

0.86 

0.00 

• 

• 

•      •      . 

•    • 

•      • 

24 

F. 

• 

22 

50      51.21 

-  0.74 

0.87 

-H  0.02 

c 

102 

44     53.2 

4- 

4.5 

■      • 

26 

P. 

22 

49    41.74 

-  0.75 

0.81 

—  0.02 

c 

102 

41     47.4 

4- 

5.7 

•      • 

Oct. 

I 

F. 

22 

47     36.84 

~  0.66 

0.86 

+  0.07 

c 

102 

28     27.7 

+ 

6.2 

•       • 

2 

P.    I        ] 

[ 

22 

47     20.48 

—  0.72 

•     • 

.     • 

c 

102 

24     51.2 

4- 

5.4 

■ 

•       • 

6 

F.     ' 

22 

46     45.16 

—  0.82 

0.83 

4-  0.08 

c 

102 

7    27.0 

4- 

4.8 

■       • 

9 

P     ' 

1 

• 

... 

•          • 

■     . 

•            9 

c 

lOI 

51     19.6 

4- 

4.4 

1 

•       • 

12 

F.    1 

22 

47     23.11 

-  0.59 

0.85 

4-  0.14 

c 

101 

32    44.0 

4- 

3.8 

1 

•       ■ 

14 

P. 

22 

47     59-43 

-  0.55 

0.74 

4-  0.04 

c 

ioi 

19      2.3 

4- 

3.8 

« 

15 

E.    1 

22 

48     21.96 

-  0.45 

0.76 

4-  0.07 

c 

lOI 

II     49-7 

4- 

4.5 

•       ■ 

17 

S.     ,         . 

* 

*      ■     • 

•     * 

.     • 

*          « 

c 

lOD 

56    40.5 

4- 

4.5 

1 

•       • 

18 

P. 

22 

49     45.84 

-  0.49 

0.71 

4-  0.04 

c 

100 

48    46.1 

4- 

5.3 

■       • 

23 

E. 

22 

52     57.93 

-  0.51 

0.74 

4-  O.II 

100 

5     58.8 

4- 

4.7 

10.4       + 

I.I 

24 

P. 

22 

53     43.80 

-  0.44 

0.63 

4-  o.oi 

99 

56    50.1 

4- 

5.5 

9.4 

1         + 

0.3 

31 

E. 

23 

0      7.23 

-  0.47 

0.58 

4-  o.oi 

98 

47     37.5 

4- 

4.4 

8.9       4- 

0.5 

Nov. 

2 

S. 

23 

2     15.76 

-  0.45 

0.74 

4-  0.18 

98 

26     20.7 

4- 

4.9 

9.: 

r      4- 

1.4 

12 

E. 

23 

14     48.92 

—  0.14 

0.66 

•f  o.i6 

96 

30    56.5 

4- 

3.9 

8.] 

[      + 

0.7 

13 

F.             I 

23 

16     13. II 

—  0.31 

«          • 

•          • 

N. 

96 

18     40.4 

4- 

4.1 

•    • 

1 

•        • 

16 

E.             I 

23 

20     34.90 

—  0.27 

%•          • 

•          • 

Q5 

41       9.0 

4- 

3.1 

7.9       + 

0.8 

19 

P. 

• 

23 

25       8.89 

—  0.20 

0.51 

4-  0.05 

^ 

95 

2     41.7 

4- 

3.2 

7.3       4- 

0.4 

Dec. 

3 

P. 

t 

23 

48     41.80 

—  0.20 

0.43 

4-  0.03 

• 

91 

52     52.2 

4- 

4.7 

6.4       4- 

0.4 

JUPITl 

ER. 

May 

15 

P. 

• 

18 

II     11.86 

+  0.99 

1.60 

—  0.04 

"3 

4     28.4 

_„ 

5.1 

21.2       4- 

0.1 

• 

18 

S. 

18 

10      8.25 

+  1.05 

1.66 

4-  O.OI 

"3 

4     59.6 

— 

5.5 

21.4       - 

0.3 

28 

E. 

18 

5     57.35 

+  1. 12 

1.78 

4-  o.io 

113 

6    46.6 

— 

2.9 

21.8       4- 

1.4 

June 

19 

S. 

54    26.56 

+   1.22 

1.76 

4-  0.05 

113 

9    24.7 

._ 

5.4 

22. a 

t      4- 

I.S 

22 

F. 

52    46.72 

+  1.09 

1.80 

4-  0.09 

113 

9    34.6 

— 

4.9 

22.2 

t        4- 

I.O 

23 

S. 

52     13.69 

+  1. 17 

1.74 

4-  0.03 

113 

9    37.2 

— 

4.6 

22. S 

i        + 

1.0 

as 

P. 

51       7.75 

4-   1. 15 

1.72 

4-  O.OI 

"3 

9    40.9 

— 

4.7 

22. S 

\       4- 

0.2 

28 

P. 

49    29.81 

+  1.09 

1.74 

4-  0.04 

"3 

9    44.2 

— 

4.6 

22. S 

{        4- 

0.3 

29 

F. 

48     57.62 

+   1. 14 

1.77 

4-  0.07 

"3 

9    44.4 

4.9 

22. a 

\       4- 

1.2 

July 

7 

E. 

44    49-28 

+  0.94 

1.86 

4-  0.17 

113 

9    39.2 

3.9 

22. C 

>      4- 

0,6 

8 

F. 

i 

44    20.03 

4-   1. 16 

•          • 

•          • 

"3 

9    37.6 

— 

3.9 

22. G 

>      + 

0.2 

16 

F. 

40    40.95 

+    1. 21 

1.72 

4-  0.04 

"3 

9     19.6 

— 

5.0 

210 

r        — 

1.0 

26 

P. 

36     58.14 

+    1. 21 

1.64 

—   O.OI 

"3 

9      2.9 

— 

3.6 

21.3 

0.0 

Aug. 

17 

S. 

17 

33      0.14 

+    1. 19 

1.56 

4-  Q.oi 

"3 

10      5.5 

~- 

3.9 

20.  S 

\       4- 

0.7 

18 

F. 

• 

•     •     • 

•       • 

•          • 

t         • 

"3 

10    la.o 

5.3 

• 

20.] 

c       + 

0.2 

TRANSIT  CIRCLE.  1877, 


329 


SATURN 


Oct. 


Nov. 


Dec. 


Date 

■ 

• 

> 

t  ob- 
ved. 

Apparent 
Right  Ascension 

Corr'n  to 
Am.  Eph. 

Sidereal  Time  of 
Transit  of 

Corr'n  to 
Am.  Eph. 

t  ob- 
ved. 

1 

Geocentric 
N.  P.  Distance 

Corr'n  to 
Am.  Eph. 

Vertical 
Semi- 

Corr'n  to 

10 

0 

CU  * 

of  Center. 

Semi-diameter. 

of  Center. 

diameter. 

Am 

.  r.po. 

1877. 

fa.    m.        s. 

s. 

s. 

It 

0           1            n 

II 

n 

n 

Aug. 

18 

F. 

• 

23    21     16.82 

-  1.3^ 

0.70 

+  0.06 

• 

96    35     24.2 

+  21.6 

8.9 

0.0 

Sept. 

3 

F. 

23     17      1.75 

—  1.36 

0.65 

0.00 

97      4    23.6 

4-  23.6 

9.0 

0.0 

15 

F. 

.     .     •     • 

•          • 

•     . 

.     . 

97    26    25.8 

+  25.5 

7.9 

— 

I.I 

Oct. 

23 

E. 

23      4     52.44 

—  1.63 

0.70 

+  0.07 

98     18    48.5 

+  25.5 

9.8 

-f 

I.I 

34 

P. 

23       4    43.51 

—  1.65 

0.62 

—   O.OI 

98     19    36.1 

+  26.3 

8.3 

— 

0.4 

31 

E. 

23       3     50.59 

-  1.72 

0.70 

+  0.07 

98    23     59.2 

+   25.8 

9.5 

+ 

0.8 

Nov. 

3 

F. 

23       3     33.18 

—  1.82 

0.65 

■f  0.03 

98    25     15.0 

+  24.0 

8.9 

+ 

0.3 

13 

E. 

23       3       X.72 

-   1.72 

0.78 

4-  0.16 

98     26    56.1 

-h  25.2 

lO.O 

+ 

1.5 

13 

F. 

23       3      0.10 

—  1.76 

0.68 

-»-  0.07 

98    26    54.4 

'    +   24.8 

8.8 

+ 

0.3 

16 

E. 

23        2      57.67 

—  1.80 

0.63 

+  0.02 

98    26    33.3 

+    22.8 

8.6 

+ 

0.2 

19 

P. 

23        2      58.92 

—  1.69 

0.62 

+  o.oi 

98    25     53.0 

+    23.8 

8.2 

— 

0.2 

20 

E. 

23      3      0.06 

—  1.72 

0.69 

+  0.08 

98    25     35.1 

!  +  24.6 

1 

9*4 

1 
1 

+ 

I.O 

URANUS. 

Jan. 

26 

S. 

9    43 

41.16 

-h  0.15 

.     . 

•      . 

75 

31 

40.3 

+ 

1.5 

27 

P. 

9    43 

31.38 

+  0.08 

.     • 

•      • 

75 

30 

50.0 

+ 

1.5 

30 

S. 

9    43 

1.90 

+  0.16 

*     . 

.      • 

75 

28 

17.5 

+ 

1.4 

Feb. 

3 

S. 

9    42 

21.72 

+    O.II 

.     . 

.      . 

75 

24 

49.6 

— . 

0.7 

6 

F. 

9    41 

51.32 

-f  0.18 

.     • 

.      . 

• 

• 

■           • 

.    • 

13 

E. 

9    40 

39.48 

.+    O.IO 

0.18 

+   0.05 

75 

16 

14. 1 

+ 

2.1 

15 

S. 

9    40 

19.04 

+  0.12 

a           . 

.      . 

75 

14 

28.9 

— 

0.3 

17 

E. 

9    39 

58.68 

+  0.15 

•           . 

.      • 

75 

12 

48.2 

-f 

1.2 

19 

S. 

9    39 

38.36 

+  0.12 

.           . 

.      . 

75 

II 

7.1 

+ 

I.I 

21 

E. 

9    39 

18.26 

+  0.14 

0.20 

+   0.07 

75 

9 

28.4 

+ 

2.4 

1.0 

—      0.9 

25 

E. 

.     . 

•          • 

.           * 

.      . 

.      . 

75 

6 

II. 3 

+ 

1.2 

27 

S. 

9    38 

19.23 

+  0.13 

.      . 

.      . 

75 

4 

36.7 

+ 

2  2 

Mar. 

9 

E. 

9    36 

47.14 

+  0.14 

0.20 

+    0.07 

74 

57 

8.3 

4- 

2.1 

23 

S. 

9    34 

57^92 

+  0.13 

.      . 

•      . 

74 

48 

27.8 

+ 

0.7 

29 

E. 

9    34 

20.28 

-h  0.16 

0.18 

+  0.05 

74 

45 

34.1 

+ 

1.3 

April 

5 

P. 

9    33 

44.30 

-+-  0.17 

.      . 

.      . 

74 

42 

51.7 

+ 

1.5 

6 

E. 

9    33 

39.88 

+  0.15 

0.16 

+   0.03 

74 

42 

33.4 

+ 

2.7 

7 

F. 

9    33 

35.65 

+  0.12 

.      • 

■      . 

74' 

42 

14.3 

+ 

2.1 

II 

F. 

9    33 

20.75 

+  0.08 

•      . 

.      • 

74 

41 

II. 3 

4- 

3.4 

12 

S. 

9    33 

17.59 

+  0.14 

.      . 

■      . 

74 

40 

56.3 

+ 

2.0 

21 

P. 

9    32 

57.68 

+  0.06 

•      • 

•      • 

74 

39 

39.6 

4- 

2.1 

Nov. 

27 

P. 

• 

10      7 

22.71 

4-  O.II 

•       . 

•      . 

• 

77 

37 

59.5 

4- 

1.0 

■    • 

•    • 

NEPTUNE. 


iS 

P. 

22 

F. 

23 
24 

E. 
P. 

2 

S. 

3 
12 

F. 
E. 

13 
16 

F. 
E. 

19 
20 

P. 
E. 

• 

8 

F. 

10 

E. 

II 

F. 

14 

E. 

2  18  53.36 

2  18  27.87 

2  18  21.38 

2  18  14.87 

2  17  16.61 

2  17  10.16 

2  16  12.75 

2  16  6.61 

2  15  48.25 

2  15  30.30 

2  15  24.49 

2  13  50.31 

2  13  41.69 

2  13  37.29 

2  13  25.17 


+  O.IO 

+  0.17 

+  0.12 

4-  0.07 

+  0.17 

4  0.19 

4-  0.04 

4-  O.II 

+  0.14 

4-  0.16 

+  0.23 

4-  0.12 

4-  0.26 

4-  O.IO 

+  0.07 


78 
78 
78 
78 


3  38.9 

5  49.1 

6  24.5 

6  56.4 


78  II  54.9 

78  13  28.7 

78  17  13.4 

78  17  45.1 

78  19  16.0 

78  20  43.7 

78  21  12.4 

78  28  38.7 

78  29  18.5 

78  29  38.5 

78  30  30.7 


4-  0.8 

-  1.5 
4-  0.7 

-  0.7 

-  0.3 
4-  0.8 

-  1.8 

-  0.3 

-  O.I 

—  0.6 

—  0,6 

—  0,4 

—  0.4 
4-  0.6 

—  I.I 


42 77  a 


SMALL    PLANETS 


May    17 

28 

31 

June     I 
14 

22 

28 

July      7 

14 
16 


Oct.     15 


CERES,  0. 


• 

V 

>  . 

Date. 

u  * 

w 

.0 

0 

1877. 

July      6 

p. 

12 

F. 

14 

P. 

30 

P. 

Washington 
Mean  Time. 


F. 
E. 
P. 

E. 
F. 
S. 
F. 
P. 
E. 

P. 
F. 


£. 


June   23 

S. 

25 

P. 

July      6 

P. 

7 

E. 

8 

F. 

12 

F. 

30 

P. 

May 

2 

S. 

17 

F. 

18 

S. 

32 

S. 

24 

E. 

28 

E. 

June 

X 

E. 

h.  m. 


Berlin  Mean 
Time  corrected 
for  Aberration. 


13 
12 

12 

II 

IX 

II 


33.9 
22.2 

17.4 
57.8 
48.1 
28.6 


II      9.3 


h.  m. 


•     •     • 


Apparent 
Right  Ascension. 


Corr'n  to 
Ephem. 


h. 
21 
21 
21 
21 


m. 
21 
18 
16 

3 


s. 

47.01 

8.50 

46.12 

41.40 


+ 
+ 

+ 


s. 

5-43 
5.61 

5.69 

6.07 


Geocentric 

N.  P.  Distance 

of  Center. 


n 


116  46  58.2 

117  28  9.8 
117  41  56.8 
119  25  13.8 


PALLAS.  (2). 


•     ■ 


19  20  59.41 

19  19  27.76 

19  10  37.42 

19  9  48.16 

19  8  58.94 

19  5  42.58 

18  52  18.09 


—  0.54 

—  0.56 

—  0.59 

—  0.52 

—  0.42 

—  0.38 

—  0.53 


68  23  7.7 

68  23  3.0 

68  41  49.4 

68  45  9.1 

68  48  47.7 

69  5  58.1 
71  12  19.0 


JUNO,  ®, 


16  57  1.40 

16  48  10.76 

16  45  39.14 

16  44  48.54 

16  34  0.06 

16  30  8.89 

16  27  58.01 

16  23  58.99 

16  19  6.20 

16  16  21.06 

16  15  45.02 


+  3.12 

+    2.fO 
+    2.51 


+ 
+ 

+ 

4- 
+ 


2.65 
2.60 
2.69 

2.43 
2.45 
2.40 


+   2.17 
+   2.40 


94 
93 
93 

93 
93 
93 
93 
93 
93 


35  48.2 
59  48.8 
52     17.5 


50 
32 

31 
32 
38 
56 


2.4 
20.3 

36.2 

50.1 

47.2 
8.2 


94    15     52.2 
94    22    27.7 


VESTA.  0. 


23    28      5.21 


4-  0.96 


105     18    32.8 


HEBE.  ®, 


19 
18 

iR 

17 
17 
17 


20.5 

9.3 

4.5 

45.0 

35.3 
15.8 


16    56.4 


16  19  1.34 

16  6  14.79 

16  5  18.87 

16  I  32.48 

«5  59  38.71 

15  55  52.41 

15  52  10.35 


+ 

4- 

+ 
+ 


5.80 
5.78 

5.87 
5.86 
5.86 

5.96 


+  5.81 


88  39  1.2 

87  34  41.9 

87  31  45.7 

87  22  7.1 

87  18  37.4 

87  14  3.5 

87  13  x.o 


Corr'n  to 
Ephem. 


ti 


13.0 
13.8 
12.6 
II. I 


—  i.o 

+  0.3 

+  1.7 

+  0.4 

+  1.8 

+  0.8 

+  1.8 


-  3.6 
+  3.8 
+    4.7 


+ 
+ 
+ 
+ 
+ 
+ 

+ 


5.8 
4.1 
1.8 

3.4 
3.5 
5.6 

3.2 
5.6 


-    5.8 


+ 
+ 
+ 
+ 
+ 


24.9 
26.9 

25.1 

23.2 

27.2 

26.2 


+  25.8 


NOTES. 


33  « 


33^ 


SMALL  PLANETS. 


w 

Xi 

O 


^]^I^^ul^^^^  I     Berlin  Mean 
K  rfl.  '  Time  corrected 
Mean  Time,    for  Aberration. 


P. 
F. 
E. 


h.  m. 
10    24.7 
9    49.6 
9    37.1 


h.   m. 
16     ig.o 
15    43.6 
15     30.9 


IRIS.    0. 


Apparent 


Corr'n  to 


Right  Ascension. :    Ephem. 


I        Geocentric 
N.  P.  Distance 
of  Center. 


h.  m.  s, 

3  16  55.92 

3  13  20.97 

3  22  35.57 


Corr'n  to 
Ephem. 


s. 

+  5.23 
+  5.06 
+  4.97 


// 


68  22      6.5 

69  22     31.5 
69    42     32.0 


II 

— 

12, 

.1 

— 

II. 

.4 

^ 

12 

.3 

PARTHENOPE.   @, 


May 

15 

P. 

17 

F, 

18 

S. 

24 

E. 

28 

E. 

June 

I 

E. 

1 

12  57.3 

12  47.8 

12  42.7 

12  13.6 

II  53.9 

"  34.3 


18  47  7 

18  38.0 

18  32.0 

18  4.2 

17  44.5 

17  25.0 


16 
16 
16 
16 
16 


33 
31 
30 

25 
21 


30.54 
44.24 
49.92 
9.86 
15.89 


+ 
+ 

+ 


1.46 

1.43 
1.53 
1.38 

1. 51 


16     17    21.18       +  1.38 


104 
104 
104    45 


51     24.1 
47     43.6 


104 
104 


56.1 
36  8.0 
30    40.6 


+ 

4- 
+ 
4- 


8.6 

9.7 
9.6 

9.6 
9  4 


104    26    17.0       +  10. o 


THETIS,    (f?). 


Nov. 

2 

S. 

'     13 

15.9 

13 

F. 

12 

1 

22.6 

Dec. 

3 

P. 

'     10 

44.6 

8 

F. 

1     10 

20.7 

II 

F. 

10 

6.4 

4  6  26.02 

3  56  17.64 

3  36  51.69 

3  32  35.38 

3  30  14.90 


77  19  52.7 

77  51  56.9 

78  33  16.0 

78  38  59.6 

78  39  29.6 


MELPOMENE.    @. 


Dec.     3 
II 

14 

P. 
F. 
E. 

11 
II 
10 

43.6 

4.4 
50.0 

17 
16 

16 

37.2 
57.8 
43.2 

4     35     57.21 
4     28     18.72 
4     25     44.17 

'+   7.64 

+   7.49 
+  7.28 

88 

87 
87 

8 

46 
33 

21.3 

39.4 
43.6 

-  4.1 

-  4.5 

-  5.1     . 

» 

THEMIS,    @). 

t 

July    30 

P. 

II 

39.8 

17 

20.9 

;    20    15    27.45 

■ 

—  0.09 

no 

58 

28.0 

—     0.1     1 

1 

PROSERPINA.  (9). 


Dec.    1 1 


F. 


13    55.1 


7     19    31.92 


63    20    45.3 


EUPHROSYNE.    Si). 


Dec.      3 
II 


P. 
F. 


13     10.6 
12    27.9 


18     59.1 
18     16.6 


6      3     20.97 
5     51     58.07 


7.40 
7.95 


32 
31 


48 
26 


50.6 
8.4 


4- 
+ 


12.1 
13. 3     ' 


POLYHYMNIA,  (S) 


10    33.5 


16     15.7 


3     18      5.19 


-  309 


99     »i     33.6 


—  20.3 


FIDES. 


Dec, 


II 
19 


F. 
F, 


13 
12 


1.3 
21.8 


18    52.8 
18    13.4 


6    25     29.28 
6     17    22.31 


+  11.49 
+  11.82 


61 
61 


12 
2 


2.7 
17.3 


—  4.6 

-  1.5 


NOTES. 


Parallax  not  applied. 


TRANSIT  CIRCLE,  1877. 


in 


ARIADNE,   @. 


V 

> 

Date. 

w 

.0 

0 

1877. 

July      6 

p. 

12 

F. 

14 

P. 

30 

P. 

1 

Washington 
Mean  Time. 


Berlin  Mean 
Time  corrected 
for  Aberration. 


Apparent 
Right  Ascension. 


Nov. 


2 

3 
12 

13 
16 


I 


F. 
E. 
F. 
E. 


May     14 


S. 


h. 

13 

13 
12 

II 


m. 
30.1 

1.6 
52.0 

33.9 


h, 

19 
18 

18 
17 


m. 
24.7 

56.3 
46.8 

28.6 


h.  m.  s. 

20  31  24.18 

20  26  32.41 

20  24  45*43 

20  9  33.46 


Corr'n  to 
Ephem. 


Geocentric 

N.  P,  Distance 

of  Center. 


s. 

8.81 

8.84 

8.89 

8.84 


II 


105  3 

104  5Q 

X04  58 

105  6 


6.9 

1.5 
34.7 
39.5 


AGLAIA,  @. 


12  4.0 

II  20.2 

"  15.3 

II  0.9 


2 

2 
2 
2 
2 


59  7.90 

58  11.67 

49  45.79 

48  50.76 

46  9.30 


PALES,  @, 


10    52.2 


16    30.8 


14    24    14.58         +  C.04         108    27    42.6 


MELETE  @, 


ELPIS,  ®. 


ECHO,  (eo). 


ERATO,  @. 


Corr'n  to 
Ephem. 


II 


+  20.6 

+  29.8 

+  30.4 

+  29.1 


67  41 

35.4 

67    44 

2.5 

68      9 

3.7 

68     12 

15.7 

68    21 

34.1 

+  14.0 


Mar.    15 

P. 

la    35.7 

18    23.2 

12     II     26.57 

—  2.16 

94    ao    52.7 

-  10.5 

29 

E. 

II    29.1 

17     17.0 

II     59    50.25 

—  1.82 

92    24    47.1 

-  II. 4 

30 

F. 

"    24.3 

17     12.2 

II     59      0.74 

—  2.05 

92    16    16.9 

—  10.6 

April    5 

P. 

10    $6.0 

16    43.8 

II     54    14.82 

—  2.00 

91    25    43.2 

-  II. 5 

IX 

F. 

10    28.1 

•     .     • 

II    49    54.45 

•     • 

90    37    25.8 

•         • 

May     28 

E. 

13     II. 4 

18    57.7 

17    36    59.74 

+  0.83 

100     II     47.4 

+     5.2 

31 

P. 

12    55.3 

18    41.7 

17    34    36.71 

+  0.15 

100      5      4.9 

4-     0.5 

June    14 

F. 

II    48.3 

17    35.0 

17    22    33.72 

+  0.53 

99    45     42.0 

-♦-     0.2 

19 

S. 

II     24.2 

17     10.9 

17     18     11.34 

+  0.53 

99    43     55.9 

+     0.4 

22 

F. 

II      9.9 

16    56.5 

17     15     37.58 

+  0.20 

99    44     17. 1 

+     3.6 

23 

S. 

II       5.1 

16    51.7 

17     14    47.77 

+  0.55 

99    44    32.6 

-     0.5 

Mar. 

30 

F. 

12 

56.7 

18 

46.8 

13 

31 

34.28 

+ 

1.26 

98 

49 

14.2 

+ 

7.6 

April 

5 

P. 

12 

27.8 

18 

18.0 

13 

26 

11.83 

+ 

1.20 

98 

6 

38.6 

-1- 

7.3 

12 

S. 

II 

53.8 

17 

43-9 

13 

19 

45.71 

+ 

1.29 

97 

15 

58.4 

+ 

5.2 

14 

E. 

II 

44.1 

17 

34.1 

13 

17 

56.87 

+ 

1.43 

97 

I 

45.3 

+ 

8.0 

22 

E. 

II 

5.9 

16 

55.7 

13 

II 

3.26 

+ 

1. 31 

96 

7 

28. 5 

+ 

7.3 

23 

F. 

II 

I.O 

16 

50.7 

13 

10 

14.74 

+ 

0.91 

96 

I 

5.6 

+ 

5.0 

Nov.    12 

E. 

II    46.9 

17    35.5 

3     16    29.01 

H-  0.34 

75    24    45.1 

1 

1  —     2.0 

13 

F. 

II    42.0 

17    30.5 

3     15     38.79 

+  o.io 

75    27    44.3 

1   4-     0.7 

16 

E. 

II     27.8 

17     16.3 

3     13     10.13 

+  0.45 

75    36    19.9 

■   —     0.2 

19 

P. 

II     13.6 

17      2.1 

3     10    43.70 

+  0.17 

75    44    31. 1 

—     0.8 

20 

E. 

II      8.8 

16    57.2 

3      9    56.50 

+  0.79 

75     47      7.8 

-     1.5 

FREIA,  @. 


Mar.    30 


F. 


10    23.5 


10    58      1.97 


85    24      7.5 


NOTES. 
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SMALL  PLANETS. 


Date. 


1877. 
April  25 


May 


I 

2 


Dec.    II 


April  12 
14 


lANTHE.  (m). 


4) 


(A 

o 


Washington 
Mean  Time. 


P. 

F. 
S. 


h.  m. 

10  47.2 

10  18.2 

10  13.4 


Berlin  Mean 
Time  corrected 
for  Aberration. 


Apparent 
Right  Ascension. 


Corr'n  to 
Ephem. 


h.      m. 
16    37.3 


16 
16 


8.0 
3.2 


h,  m.        8. 

13  4  20.51 

12  58  48.42 

12  57  58.40 


s. 
+48.98 

+47.06 
+46.98 


Geocentric 

N.  P.  Distance 

of  Center. 


Corr'n  to 
Ephem. 


n 


113      31       16.2 

113    21     58a5 

113  20  2aO 


II 
-559.1 

—  564.0 
-558.5 


HECATE,  @. 


Feb.    17 

19 
21 

28 

E. 
S. 
E. 
P. 

12      8.3 
II     58.5 

a            a            a 
II           16.8 

17       48a8 

17   39.0 

•           •           • 

16    57.2 

10 

9 
9 
9 

I     22.22 

59    51.78 
58    21.80 

53     13.36 

-1-  0.44 
+  0.56 
+  0.78 
+  0.20 

74    41 
74    31 
74    21 
73    47 

59.0 

30.5 

16.  f 

9.0 

—  lal 

—  2.9 

—  1.0 

—    0.8 

Mar.     9 

E. 

10       .35.5 

16  15.5 

9 

47     12.13 

+  0.43 

• 

73      8 

48.9 

-    0.4 

HERA.  @. 


OCta          15 

18 

23 
31 

E. 
P. 
E. 
E. 

II 
II 
10 
10 

20.7 
6.6 

43.2 
6.8 

17 
16 
16 

15 

9.3 
55.1 

31.5 

54.7 

0    59    52.54 
0    57    33.06 
0    53     54.46 
0    48     51.47 

+  0.05 

—  0.25 
+  0.02 

—  0.18 

91 
92 

92 
92 

52 

8 

30 
56 

51.4 
3.2 

17.5 
48.6 

+      2.6 

+     2.9 
+     2.9 
+     3.2 

DIONE,  ^, 

May      I 

2 

F. 
S. 

10 
10 

47.5 
42.8 

16 
5 

26.3 

38.8 

13    28      9.70 
13    27    31.43 

-13.94 
—  13.26 

95 
95 

18 
15 

10.3 
22.2 

+  81.8 
+  85.3 

CAMILLA.   iS), 


April 

7 

F. 

8 

30.1 

14 

10.3 

9 

35 

49.86 

+  4.91 

79 

56 

9.6 

-    31.7 

II 

F. 

8 

14.6 

13 

54.4 

9 

36 

5.52 

+  5.59 

79 

44 

13.5 

—  28.7 

12 

S. 

8 

10.9 

13 

50.5 

9 

36 

12.88 

+  6.23 

79 

41 

29.0 

—  30.8 

14 

E. 

8 

3.3 

13 

42.7 

9 

36 

30.35 

+  6.74 

79 

36 

27.3 

—  28.7 

LYDIA.  @. 


F. 


13      4.3 


18    50.7 


6    28     29.29 


+   1.26 


61     38    29.8 


-     2.3 


ATE,  (fn. 


10    47.0 
10    37.7 


16 
16 


35.8 
26.4 


12    12    46.89 
12    II     18.59 


THYRA,  019. 


Mar.    15 

P. 

29 

E. 

30 

F. 

April    5 

P. 

II 

F. 

12 

S. 

14 

E. 

12  30.3 

II  21.0 

II  16. I 

10  46.9 

10  18.4 

10  13.7 

10  4.3 


18  .17.7 

17  8.4 

17  3.4 

16  34.1 

16  5.3 

16  0.6 

15  51.1 


12  5  59.82 

II  51  42.44 

II  50  43.61 

11  45  8.54 

II  40  9.88 

II  39  24.10 

11  37  56.95 


+  2.49 

+  2.78 

+  2.53 

+  2.56 

+  2.82 

+  2.63 

+  2a69 


106 
105 
105 


49  15.5 
54  0.4 
49      2.6 


105  16  43.8 

104  42  13.9 

104  36  20.4 

104  24  39.0 


+  17.9 

+  17.4 

+  21.6 

+  16.9 

+  18.3 

+  16. 1 

+  18. 1 


NOTESa 
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LACHESIS, 


Date. 


1877. 
Feb.    21 

28 


Mar.  15 
29 
30 


July      6 


Nov.    13 
16 


Nov. 


> 
w 

.0 

o 


E. 
P. 


Washington 
Mean  Time. 


P. 
E. 
F. 


P. 


F. 
E. 


h. 
II 
10 


m. 
22.1 

49.1 


Berlin  Mean 
Time  corrected 
for  Aberration. 


h. 
17 


m. 
6.5 


Apparent 
Right  Ascension. 


h,  m.        s. 

9    30    54.58 
9    25    26.18 


Corr'n  to 
Ephem. 


s.. 
+  5.52 


Geocentric 

N.  P.  Distance 

of  Center. 


II 


71     44    48.6 
71     35     33.5 


HERMIONE,  @, 


II  53.8 
10  49.7 
10    45.1 


17    31.6 
16    27.0 


II  29  21.55 
ii  20  19.86 
II     19    44.00 


4.43 
3.89 


75  37  33.4 
74  54  18.8 
74     51     59.9 


GERDA,  (^. 


10    15.6 


17    16    26.70 


no    46    56.1 


BRUNHILD.  @. 


I    29    32.32 
I    27    45.54 


69 
69 


19 
37 


59.3 
18.6 


ALKESTE,   SUs. 


2 

S. 

3 

F. 

12 

E. 

13 

F. 

16 

E. 

20 

E. 

12 

12 
II 
II 
II 
10 


37.5 
12.7 

29.2 

24.2 

9.9 

50.6 


18 

17 

17 

17 
16 

16 


24.1 

59.3 
15.8 
10.7 
56.4 
37.0 


3  7  52.92 

3  6  58.19 

2  58  45.40 

2  57  50.91 

2  55  10.91 

2  51  44.26 


0.23 
1.24 

0.94 
1.22 

0.80 

1.06 


75  15     194 

75  19    58.3 
76'  I    21.9 

76  5     56.8 

•  •     •     . 

76  35     58.7 


CYRENE.    @. 


Corr*n  to 
Ephem. 


NOTES. 


II 


+  37.8 


~  33.1 
—  32.2 

.     .  A 


-h  1.8 

+  7.8 

4-  8.0 

+  13.4 

+  8.7 


Mar.    30 

F. 

12 

II. 0 

17 

57.9 

12    45 

47.15 

—  8.01 

104 

42 

44.1 

—  60.2 

April    5 

P. 

II 

42.5 

17 

29.5 

12    40 

47.62 

-  7.88 

104 

23 

44.1 

-  66.3 

II 

F. 

II 

14.0 

17 

I.O 

12    35 

53.45 

-  7.76 

104 

I 

37.6 

-  65.8 

12 

S. 

II 

9.3 

16 

56.3 

12    35 

5.95 

-  7.66 

103 

57 

42.4 

-  66.2 

14 

E. 

• 

.     • 

• 

«          • 

12    33 

32.42 

-  7.74 

103 

49 

45.3 

—  65.2 

AUSTRIA. 

@, 

Feb.      7 

S. 

II 

16.3 

17 

5.5 

8    29 

55.90 

+13.65 

84 

0 

18.4 

+  37.9 

13 

E. 

10 

47.5 

16 

36.5 

8    24 

36.88 

+  13.05 

83 

16 

1.0 

+  34.9 

T( 

3LOSA, 

@. 

+  14.73 

Feb.    20 

P, 

12 

21.0 

18 

7.7 

10    25 

52.48 

74 

52 

2.8    1 

+  89.7 

21 

E. 

12 

16.0 

18 

2.7 

10    24 

55.10 

+  14.99 

74 

46 

42.0 

+  90.7 

Mar.     7 

S. 

II 

8.9 

16 

55.4 

10    II 

46.14 

+  14.27 

73 

40 

21. 1 

+  81.3 

9 

E. 

10 

5&.2 

16 

44.^ 

10    10 

2.34 

+  14.72 

73 

»^ 

'^  ^ 

+  81.0 

Parallax  not  applied. 


One  thread  in  R.  A. 
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SMALL  PLANETS. 


GALLIA,   (g). 

Date. 

u 
> 

Ix 

V 
lA 

0 

Washington 
Mean  Time. 

1 

Berlin  Mean 
Time  corrected 
for  Aberration. 

Apparent 
Right  Ascension. 

Corr'n  to 
Ephem. 

Geocentric        '  ^„,,.„  ,„ 
N.  P.  Distance      S?'[°J° 
of  Center.        1   '^P''*™- 

NOTES. 

1876. 
Jan.    26 

27 
28 
30 

Feb.      6 

7 

s. 
p. 

E. 
S. 

F. 

S. 

1 

ha       m. 
II    44.2 

II    39.4 
II     34.6 
11    25.1 

10    52.0    I 
10     47.3     : 

h.      m. 
17    32.0 
17    27.2 
17    22.4 
17     12.8 

16    39.4 

•     •     • 

h.    m.      s. 
8     10    29.60 

8      9    37.09 
8      8    45.39 

8      7      3.55 

8      I    29.05 
8      0    45.32 

s. 

0          f                 It 
84        52        50.0 

84    40     II.  5 
84    27    26.2 
84      I     45.0 

82    30    29.8 
82     17    23.9 

n 

•  a 

•  • 
■            • 

•  • 

•  * 

ATALA.    (g). 

Feb.      7 
10 

"3 
17 
19 

i 

s. 

F. 
E. 
E. 
S. 

12     30.1 
12      15.6 
12        I.O 
II      41.6 
II      31.9 

18     15.3              9    43     51.85 
18      0.7              9    41       3.47 
17    46.0              9    38     15.91 
17    26.6        j      9    34    35.68 
5    44.0              9    32    48.45 

1 

57     10    25.0 
57      0    38.6 
56    52    41.8 
56    44     50.2 
56    42      8.9 

iEMILIA,    @. 

Mar.    15 

Pa 

!      10      53.5 

•     .     . 

10    28    55.15 

.     . 

76     13    26.4 

•            • 

\ 

ATHOR.   (g). 

\ 

Dec.     3 
8 

10 
11 

P. 

F. 
E. 
F. 

8      4.4 
7     45  5 
7     38.2 
7     34.6 

•  a           • 

•  .            a 

... 
I 

•  .     a           • 

i 

0    56      9.77 
0    57       1.66 

0    57    34.76 

0    57     53.29 

•     • 

.            a 

79    21     35.1 
79      6    43.8 

78     59     57.5 
78    56     16.7 

•  • 

•  • 

•  • 

•  • 

INO,  @. 

Dec.      3 

8 

9 
10 

P. 
F. 

Pa 

E. 

6      3.0 
5     50.2 
5     47.6 
5     45.3 

a            a            a 
... 

a            a            . 
.            .            • 

22  54     28.87 

23  I     24.68 
23      2    49.79 
23      4     15.87 

•            • 

107        8      52a  8 

106    32      4.2 
106    24     16.5 
106     16    24.9 

•  • 

•  • 

•  • 

. 

• 

IDUNNA.    @. 

Oct.     18 

P. 

II     12.6 

1 

.            a            • 

I      3    38.69 

.            . 

82    46    40.8 

.            • 

No  parallax. 

• 
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CATALOGUE 


OF 


MISCELLANEOUS    STARS 


OBSERVED  IN 


THE   YEA.Il   1877 


WITH 


THE  TRANSIT   CIRCLE 


[Note. — Stars  designated  simply  by  hour  and  number  (^.^.,  VIII,  2)  are  from  a  list  of  zero-stars,  selected  by  Pro- 
fessor Hall,  to  be  used  in  a  revision  of  the  positions  of  the  Washington  Zones.  "Transit  Zones"  and  "  Mural  Zones"  refer 
to  the  "Washington  Zones,  1846-1849."    The  magnitudes  are  the  means  of  the  estimates  in  the  individual  observations.] 


9 
2: 


Z 

2 

3 
4 
5 

6 

7 
8 

9 
10 

II 
12 

13 
14 
15 

16 

17 
18 

19 
20 

21 
22 

23 
24 
as 


Name  of  Star. 


B.  A.  C  5  •  • 
Lamont  18  .  . 
Weisse  (2)  296  . 
B.A.C.69  .  . 
Lacaille  61  .     . 


B.A.C.79  .  . 
B.A.C.79(Ref.) 
Lalande  512.  . 
Lacaille  81  .  . 
12  Ceti  .... 


12  Ceti  (R.) .     . 
B.  A.  C.  123  . 


B.A.C.  126.  .  . 
B.  A.  C.  126  (Ref.)  . 
B.  A.  C.  136*      .     . 


B.  A.  C.  136" 
B.  A.  C.  139 . 


B.A.C.  152.  .  . 
B.A.C.166.  .  . 
B.  A,  C.  166  (Ref.)  . 

Weisse  (2)  1062.  . 
B.  A.  C.  226 .     .     . 


B.  A.  C  227  ... 
B.  A.  v/.  253  •  ■  • 
B.  A.  C.  253  (Ref.)  . 


9 
(S 


8.0 


6.5 


6.0 


6.0 


Mean  Right 

Ascension, 

1877.0. 


c 

3  8  - 


h,  m.     s. 
o    2  24.98 

6  21.90 

12  12.98 

14  46.95 
16  40.80 

o  17.6  .   . 

•     •     . 
19    5.86 

19  17.13 
23  45.71 


7.5 


8.0 


3.5 


o  25  25.70 
26.0  .  . 


•  • 


27  42.05 

o  27  42.16 
28  21.99 

30   5.55 

32  45. iS 


s. 

+  3.071 
3.071 
3.114 

3.000 

2.991 

+  3.200 

•  • 

3.074 
2.978 

3.061 


o  42  30.06 

42  43.97 

43    2.12 
49  17.79 


+  3.269 
3.360 

•  ■ 

2.956 

-h  2.956 
3.372 
3.240 
3.182 


-f  3-29» 
3.338 
3.285 
3.567 


• 

>^ 

0 

«M 

c 

0 

ct 

■ 

v 

0 

^ 

z 

7.9 
7.9 

7.8 

7.9 
7.9 


7.8 

7.9 

7.8 


7.8 


7.9 

7.9 
7.9 

7.8 

7.1 


7.9 
7.9 
7.9 

7.6 


2 
2 
2 

3 
3 


2 

3 
5 


2 
I 
I 

2 


4 
4 

4 


Mean 

N.  P.  Distance, 

1877.0. 


It 


92  54  27.2 
91  54  42.2 

59    9  57.7 
129  55  20.9 

129  56  42.4 

38  39  43.5 
38  39  44.3 

88  44  29.3 

129  56  23.8 

94  38  14.7 

94  38  14.0 
36  51  51.2 

27  44  49.7 

27  44  49-7 
125  39  50.6 

125  39  56.5 

28  48  48.0 
46  10  24.0 

59  48  44.1 
59  48  44.7 

49  35  19.0 
42  54  22.0 
49  35  28.7 

29  56  59.2 
29  56  59.8 


a 
5    w   wi 


—  20.05 
20.04 
20.03 
20.01 
2a  00 


9.99 
9.99 
9.98 

9.98 
9.95 

9.95 

9.93 

9-93 

9.93 
9.91 

9.91 
9.90 
9.88 
9.85 
9.85 

9.71 
9.71 
9.70 

9.59 
9.59 


c« 

a 


7.9 
7.9 

7.8 

7.9 
7.9 

7.9 
7.9 

7.8 

7.9 

7.8 

7.6 
7.8 
7.8 
7.8 

7.9 

7.9 
7.9 

7.8 

7.3 

7.8 

7.9 
7.9 
7.9 

7.6 

7.5 


o 


o 
Z 


2 

a 
2 

3 
3 

a 
2 

2 

3 
5 

I 

a 
I 
I 

2 

a 
I 
I 

3 
I 

4 
4 
4 

4 
3 
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CATALOGUE  OF  MISCELLANEOUS  STARS  OBSERVED  IN 


B 


26 

27 

28 

29 
30 

31 

32 

33 
34 

35 

36 
37 

38 

39 
40 

41 
42 
43 
44 

45 

46 

47 
48 

49 
50 

51 
52 

53 
54 
55 

56 

57 

58 

59 
60 

61 
62 

63 
64 

65 


Name  of  Star. 


B.  A.  C.  259 . 

Anonvmous 
2     Ursae  Minoris 
2     Ursae  Minoris,  S.  P 

Anonymous 

B.  A.  C.  303  . 
P    AudromedaB 
Anonymous 
B.  A.  C.  345  . 
B.  A.  C.  450 . 

Anonymous. 
B.  A.  C.  495  . 
Anonymous. 
B.  A,  C.  501  . 
B.  A.  C.  508* 

Weisse  767  . 
Weisse  791*. 
Weisse  791*. 
B,  A.  C.  569 . 
B.  A.  C.  569  (Ref.) 


B.  A.  C.  587  . 
B.  A.  C.  609  . 
B.  A.  C.  646  . 
Piazzi  II,  10. 
Lalande  3987 

Lalande  4219' 
Bradley  329. 
Piazzi  II,  57 
Anonymous 
p  Ceti  .     .     . 

Anonymous 
B.  A.C.  777. 
Lalande  4803 
Anonymous 
Lalande  4885 


B.  A.C.  863.     . 
B.  A.  C.  863  (Ref.) 
O.  Arg.  N.3176 
B.  A.  C.  872      . 
B.  A.  C.  893 


10.5 
4.0 

4.5 


8.5 

•  • 

9.9 

•  • 

4.5 


6.2 


7.5 


Mean  Right 

Ascension, 

1877.0. 


h.  m.      s. 
o  49  55.78 

51  32.06 

52  15.06 
52  15.36 
54  52.90 

0  58  30.32 

1  2  50.91 

3  40.85 

4  '9-9» 
24  22.08 

I  28  59.02 

32  37.67 

33  2.92 

33  17.55 

34  8.88 

I  44  20.55 
45  30.60 

45  30.72 
46.1   .    . 


1  50  17.62 

52  50.93 

2  o    6.04 

4  45.89 

5  40.69 

2  9  58.85 
13  8.04 
13  '5.74 
21  34.43 
21    37.27 

2  21  46.62 
26  22.61 
29  20.38 
29  38.63 
31    13.76 

2   4T    44.12 

•  •  • 

42  33.98 
42  44.78 
46   2.47 


Annual 
Precession, 

1877. 

• 

c 

• 

« 

JD 
0 

0 

• 

0 

Mean 

N.P.  Distance, 

1877.0. 

Annual 
Precession, 

1877. 

C« 
V 

c 

No.  of  obs. 

s. 

e    1          It 

It 

+  3-296 

7.5 

2. 

52  10   5.0 

-   19.58 

7.5 

2 

3.081 

7.9 

88  21  17.6 

19.55 

7.9 

7.002 

7.5 

4  24  13.9 

19.53 

7.5 

7.002 

7.3 

355  35  46.2 

19.53 

7.3 

3.094 

7.8 

85  57  42.2 

19.48 

7.8 

+  3.102 

7.9 

85  0  12.3 

-  19.40 

7.9 

3.325 

7.4 

14 

55  I  56.5 

19.31 

7.4 

14 

3. 118 

7.8 

82  46  23.1 

19.28 

7.8 

3.292 

7.9 

59  13  47.4 

19.27 

7.9 

4.015 

7.9 

27  2  25.9 

18.71 

7.9 

+  3.262 

7.9 

69  23  38.7 

-  18.56 

7.9 

3.223 

7.9 

73  59  58.2 

18.44 

7.9 

3.277 

7.9 

68  43  30.5 

18.43 

7.9 

3.560 

7.8 

47  19  30.8 

18.42 

7.8 

3.926 

7.9 

31  59  41.6 

18.39 

7.9 

+  3.180 

7  9 

79  33  58.6 

—  18.01 

7.9 

3.179 

7.9 

79  47  52.6 

17.97 

7.9 

3.179 

7.9 

79  47  49.5 

17.97 

7.9 

3.403 

«   • 

• 

61  I  15.6 

17.94 

7.8 

•   . 

•   • 

• 

61  I  18.8 

17.94 

7.8 

+  3.724 

7.9 

2 

43  30  20.9 

-  17.78 

7.9 

2 

3.203 

7.9 

2 

78  18  10.4 

17.67 

7.9 

2 

4.136 

7.9 

2 

32  9  46.2 

17.36 

7.9 

2 

2.460 

7.9 

2 

13T  26  52.6 

17.16 

7.9 

2 

4.720 

7.8 

I 

22  53  37.8 

1 

17.11 

7.8 

I 

+  2.827 

7.9 

I 

108  48  24.5 

—  16.91 

7.9 

1 

3.027 

7.8 

3 

93  32  13.2 

16.77 

7.8. 

3 

3.027 

7.8 

3 

93  31  57.6 

16.76 

7.8 

3 

3.536 

7.8 

I 

59  5  37.3 

16.35 

7.8 

I 

3.180 

7.9 

6 

82  5  32.6 

16.35 

7.9 

6 

+  3.537 

7.8 

I 

59  3  25.1 

-  16.35 

7.8 

I 

3.322 

7.9 

3 

17  43  17.5 

16.10 

7.9 

3 

3.162 

7.9 

6 

83  42  3.6 

15.95 

7.9 

6 

3.322 

7.9 

I 

72  53  33.8 

15.93 

7.9 

I 

3.551 

7.9 

I 

59  42  13.2 

15.85 

7.9 

I 

+  4.328 

7.8 

I 

34  36  59.6 

-  15.27 

7.8 

3 

•      • 

•   • 

• 

34  37  l.o 

15.27 

7.8 

a 

7.889 

7.9 

2 

10  14  56.6 

15.22 

7.9 

2 

3.5JI 

8.0 

1 

63  14  52.5 

15.21 

8.0 

I 

2.317 

7.9 

4 

130  26  26.0 

15.02 

7.9 

4 
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• 

u 
«) 

JO 

E 

9 

Name  of  Star. 

Magnitude. 

Mean  Right 

Ascension, 

1877.0. 

Annual 

Precession, 

1877. 

Mean  year. 

• 
Vi 

U3 
0 

«** 
0 

■ 

0 

Mean 

N.  P.  Distance, 

1877.0. 

Annual 

Precession, 

1877. 

c 

No.  of  obs. 

h.   m.     s. 

s. 

0           f               It 

It 

66 

Anonymous.     . 

II. 5 

3  50  45.64 

+  3.421 

7.9 

2 

68  56  41.9 

-   14.74 

7.9 

3 

67 

e     Arictis 

•   . 

53  10.84 

3.419 

7.9 

I 

69    9  10.5 

14.66 

7.9 

I 

68 

0.  Arg.  N.3326.     .     . 

•   • 

53  33-88 

8.163 

7.9 

2 

10  II     2.3 

14.64 

7.9 

3 

69 

B.  A.C.908.     .     .     • 

6.0 

53  46.30 

8.840 

7.9 

I 

9    0  31. I 

14.63 

7.9 

I 

70 

B.A.C.9o8,S.P.  .     . 

6.3 

53  46.04 

8.840 

7.4 

I 

350  59  27.7 

14.63 

7.4 

I 

71 

B.  A.  C.963.     .     .     . 

3    0  11.97 

+  4.166 

7.3 

I 

40  51  30.5 

-  14.17 

7.7 

3 

72 

B.  A.  C.  962  (Ref.)  .     . 

... 

.     . 

•      • 

. 

40  51  29.8 

14.17 

7.8 

3 

73 

Taylor  1 144.     .     .     . 

15     1.23 

3.380 

7.7 

3 

133  32  29.6 

13.33 

7.7 

3 

74 

B.  A.C.  1C74     .     .     . 

21  10.64 

3.315 

7.7 

3 

126  21  II. 3 

13. 81 

7.7 

3 

75 

Lacaille  1103     .     .     . 

31    13.94 

3.314 

7.7 

3 

126  23  25.0 

13.81 

7.7 

3 

76 

B.  A.C.  1085     .     .     . 

3  33  36.90 

-h   3. 311 

7.7 

3 

126  16  49.6 

—  13.66 

7.7 

3 

77 

I^lande  (F.)  519     .     . 

36  34.36 

19.057 

7.6 

3 

3  44  40.9 

13.46 

7.6 

3 

78 

Lalande(F.)5i9,  S.  P. 

6.3 

36  33.74 

19.057 

7.3 

I 

356  15  17.9 

13.46 

7.3 

I 

79 
80 

e     £ridani 

37     8.13 
33  41.00 

3.889 
3.153 

7.9 
7.9 

I 

2 

99  53  33.3 
130  40  45-0 

13.41 

13.03 

7.9 
7.9 

I 
2 

B.A.C.  1135     .     .     . 

81 

B.  A.  C.I  136'    .     .     . 

3  35  21.40 

-1-   3.143 

7.9 

2 

130  44  58.8 

—    11.83 

7.9 

2 

63 

B.A.C.  Ii36«    .     .     . 

35  21.85 

3.143 

7.9 

2 

130  45     5.0 

11.83 

7.9 

3 

83 

B.  A.C.  1145     •     •     • 

36  48.13 

3.134 

7.1 

I 

131     9  5X.8 

11.73 

7.1 

I 

84 

B.  A.C,  1167     .     .     . 

39  45. M 

3. 119 

7.1 

I 

131     2  48.0 

11.53 

7.1 

X 

85 

B.  A.C.1237     .     .     . 

50    4.63 

3.102 

7.1 

I 

130  43  15.5 

10.77 

7.1 

I 

86 

B.  A.  C.  1347     *     .     . 

5.2 

3  59  53.68 

+  13.233 

7.8 

2 

6  29  54.0 

—    10.03 

7.8 

3 

87 

B.  A.C.  1347.  S.  P..     . 

•      • 

59  52.3" 

13.233 

7.4 

I 

353  30    5.7 

10.03 

7.4 

I 

88 

B.  A.C.  1387     .     .     . 

•      • 

4    5  52.34 

4.381 

8.0 

I 

41  54  18.2 

9.58 

6.0 

I 

89 

51  Tauri 

•      • 

11     6.55 

3.535 

7.x 

I 

68  43  24.4 

9.17 

7.1 

Z 

90 

53  Tauri 

•      • 

13    II. 31 

3.526 

7.1 

I 

69    9  26.7 

9.09 

7.1 

I 

91 
92 
93 

63*  Tauri 

4  16  33.89 

16  34.89 

17  16.73 

+   3.608 
3.608 

3.130 

7.1 
7-x 
7.9 

2 

3 
3 

65  59    5.2 
65  59  X5.7 
87  14  55.4 

-      8.75 

8.74 
8.69 

7.1 
7.x 
7.9 

2 

3 
3 

63' Tauri 

Weisse  336  .... 

8.5 

94 

Weisse  340  .... 

•      • 

18     3.03 

3. 118 

8.0 

2 

87  47  35.8 

8.63 

8.0 

3 

95 

Weisse  381  .     .     .     . 

7.8 

19  35.92 

3.088 

7.9 

2 

89  15     0.5 

8.51 

7.9 

3 

96 

B.A.C.  1373     .     .     . 

•      • 

4  30  43.83 

+   3.546 

7.1 

I 

68  39  24.6 

—      8.43 

7.x 

1 

97 

Lalande  8437    .     .     . 

•      ■ 

33   35.94 

3.117 

8.0 

2 

87  54    3.0 

8.38 

8.0 

3 

98 

Weisse  544  .... 

8.3 

27   11.43 

3.088 

7.9 

2 

89  14  20.1 

7.90 

7.9 

2 

99 

Weisse  548  ...     . 

9.0 

37    19.54 

3.140 

7.9 

I 

86  48  44.0 

7.89 

7.9 

I 

ICO 

Weisse  633  .... 

.   . 

30  38.70 

3.122 

8.0 

I 

87  40  16.8 

7.63 

8.0 

I 

lOI 

Weisse  685  ...     . 

8.8 

4  33  4''.05 

+  3. "3 

7.9 

I 

88    6  55.8 

-      7.45 

7.9 

I 

I03 

Anonymous      .     .     • 

.   . 

34    6.96 

3.573 

7.1 

I 

68    3  30.8 

7.34 

7.1 

Z 

103 

Weisse  737  .     .     .     . 

.    . 

34  33.39 

3. 121 

8.0 

I 

87  43  48.6 

7.31 

8.0 

I 

104 

Lalande  8834'   .     .     . 

.    . 

34  36.03 

3.087 

8.0 

2 

89  16  39.3 

7.30 

8.0 

2 

105 

Schjellerup  1499    .     . 

9.0 

35     9.44 

3.108 

7.9 

I 

88  30  30.3 

7.36 

7.9 

I 
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CATALOGUE  OF  MISCELLANEOUS  STARS  OBSERVED  IN 


6 

9 


io6 
107 
108 
109 
no 

III 

113 

"3 
114 

"5 

116 

"7 
118 
119 
120 

121 
122 
123 
124 
125 

126 

127 
128 
129 
130 

131 
132 

133 
134 
135 

136 

137 
138 

139 
140 

141 
142 

143 
144 

145 


Name  of  Star. 


Weisse  777  .     . 
Anonymous 
B.  A.  C.  1448     . 
B.  A,  C.  1448.  S.  P. 
Weisse  817  .     .     , 


Weisse  902  .  .  . 
Weisse  936  .  .  , 
Schjellerop  1564  . 
B.  A.C.  1514     .     . 

B.  A.  0,1514  (Ref.) 


Lalande  9270    . 
Weisse  1067 

B.  A.C.  1536  .  . 
B.  A.  C.  1536  (Ref.) 
Lalande  9400    . 


Weisse  1223 
Lalande  9484    . 
Lalande  9561     . 
Durch.  27",  744. 
B.  A.  C.  1619     . 


B.  A.  C.  1650  .  . 
B.  A.  C.  1662  .  . 
B.  A.  C.  i66s,  S.  P. 
Lacaille  1855  .  . 
Weisse  633  .     . 


Weisse  632  . 
0^  Ononis    . 
6^  Ononis    .     , 
I     Ononis   .     . 

B.  A.  C.  1767 


B.  A.  C.  1767  (Ref) 
B.  A.  C.  1781  .  . 
B.  A.  C.  1794*  .  . 
B.  A.  C.  I794«  .  . 
Weisse  (2)  1090. 


Weisse  (2)  11 03. 
Durch.  38%  1283 
Weisse  (2)  1235. 
B.  A.  C.  1825  . 
B.  A.  C.  1842    . 


•d 

s 

c 
bo 

% 


5.8 


8.0 


9.0 


7.0 
6.2 

6.5 


8.2 

2.5 
5.0 


Mean  Rigl;t 

Ascension, 

1877.0. 


h.  m.     s, 
4  36  39.72 

37     I. 81 
37  24.36 

37  24.32 

38  55.10 

4  43    9.55 

44  24.41 

45  52.32 
47.8  .   . 


4  49  47.54 
49  47.80 

52.5  .    . 

•     .     * 

53  41.49 

4  56  2.79 
56  56.68 
58  36.06 

5  9  9-97 
10  23.28 

5  13  2.98 
22  45.53 

22  45.90 

23  16.23 
26  52.52 

5  26  52.82 
29  14. II 
29  20.70 
29  25.01 
30.3  .  . 


5  32  13.08 

34  33.15 

34  33.32 

35  36.64 

5  35  48.02 
37  50.25 
39  7.61 
39  26.45 
41  20.62 


e 
«  .2  . 

C  8  « 


s. 
+  3.090 


3 
10 

10 
3 

+  3 
3 
3 
3 


+  3 
3 
5 


+  3 
3 
3 
3 
9 

+  2 
18 
18 

2 
2 

+  2 

2 
2 

2 

3 


+  2 
3 
3 
4 

4-  4 
4 

4 
I 
I 


112 

957 
957 
125 

116 

093 
ic8 

121 


113 

138 

312 

• 

141 

114 
742 
128 

753 
154 

155 
567 
567 
231 
919 

919 

945 
944 
933 

583 


e 


138 
025 
025 

"7 

118 

"5 
116 

976 

979 


8.0 

7.9 

7.3 

7.4 
8.0 

7.9 
8.0 

7.9 


8.0 
7.9 


8.0 

8.0 
7.1 
7.9 
7.5 
7.x 

7.1 

7.5 
7.4 
7.1 
7.1 

7.1 
7.1 
7.1 
7.1 


7.1 
7.5 
7.5 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 


.0 

O 


O 
2: 


I 
I 

3 
I 

I 

2 
I 
I 


I 
I 

1 
a 
I 

4 

2 

3 
z 
3 

3 
I 

I 

I 


I 

2 
2 
2 

2 
2 

2 

3 
3 


Mean 

N.  P.  Distance, 

1877.0. 


>i 


89  7  36.7 
88  9  24.2 

9  o  58.4 
350  59  2.4 

87  35  27.6 

88  o  52.4 

89  3  52.9 
88  21  30.2 

87  45  46.4 

87  45  44.1 

88  9  14.4 

87  I  16. I 
29  44  26.5 
29  44  24.1 

86  53  57.3 

88  7  56.8 
62  28  41.0 

87  31  35.4 
62  35  19.3 

13  7  39.3 

135   I   3.0 

4  52  17.8 

355  7  42.5 
122  31  12.8 

96  35  5.8 

96  35  43.0 
95  28  33.1 
95  29  56.9' 

95  59  34.3 
68  56  5.0 

68  56  4.6 
125  8  34.8 

92  o  34.3 

93  o  37.3 
51  48  38.7 

51  47  33.2 

51  54  42.6 

51  52  40.6 

129  27  46.0 

129  21  48.9 


c 
•3.2  . 

e  8  "^ 
c  8 

<   2 


«  00 


It 


7.14 
7.10 
7.07 

7.07 
6.95 

6.60 
6.50 

6.37 
6.21 

6.21 

6.05 
6.05 
5.83 
5.83 
5.72 

5.53 
5.45 
5.31 
4.42 

4.31 

4.08 
3.35 

3.25 
3.20 
3.89 

3.89 
3.69 
3.68 
3.67 
3.59 

3.59 

2.43 
3.33 

3.33 

3.13 

3. II 
1.94 
1.83 
1.80 
1.63 


€8 

«> 


8.0 

7.9 
7.3 
7.4 
8.0 

7.9 
8.0 

7.9 
7.1 
7.1 

8.0 

7.9 
7.1 

7.1 
8.0 

8.0 
.1 

9 

5 

.1 

.1 

5 

4 

.1 

.1 

.1 
.1 
.1 
.1 
.1 

.1 
.1 

.5 

5 
.1 

.1 
.1 
.1 
'.I 
.1 


.0 
o 


o 


3 
I 

4 

3 
3 
I 

3 

3 
I 

I 

I 

I 

I 
I 

3 
3 
3 

3 
3 
3 

3 
3 
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s 

9 

2 


Name  of  Star. 


146 

147 
148 

149 
150 

151 

153 
153 
154 
155 

156 

157 

158 

159 
160 

161 
162 
163 
1G4 

X65 

166 
167 
168 
169 
170 

171 
172 

173 
174 
175 

176 

177 
178 

179 
180 

z8i 
182 

183 
184 
185 


B,A.C.  1843  . 
B.  A.  C.  1849  . 
B.A.C.  i849(Ref.) 
B,A.C.  1889.  . 
B.  A.  C.  1891  . 


B.A.  C.  1893 
Yarnall  3456 
Yarnall  3455 
Taylor  3345 
B.  A.  C.  1939 


B.  A.  C.  1939  (Ref.) 
B.A.C.  1879     •     • 
B,  A.  C.  1879,  S.  P. 
Weisse  (2)  191 3 
Orionis  .     .     . 


Durch.  31*,  1317 
Durch.  31*,  1 33 1 
Piaizi  VI,  6  . 
Piazzi  VI,  13  . 
Piazzi  VI,  34    . 


B,  A.  C.  3036     . 
Lalande  13148* 
B,  A.  C,  3054     . 
B.  A.  C.  2072     . 
O.Arg.  N.  6808 


B,  A.  C,  2079     • 
Brisbane  1230  . 
B.  A,  C.  2098     . 
O.  Arg.  S.  5133 
O.  Arg.  S.  5144 

O.  Arg.  S.  5176 
B.  A.  C.  2117    . 
B.  A.  C.  2122    . 
O.  Arg.  S.  5198 
O.  Arg.  S.  5199 


23  (H.)  Camelopard. 
23  (H.)  Camelopard. 

Brisbane  1256  . 

B.  A.  C.  2135    . 

a  A.  C.  2147    . 


(Ref.) 


9 


7.8 

6.8 


6.5 
7.0 


8.8 
8.0 


8.7 


5.5 


Mean  Right 

Ascension, 

1S77.0. 


h.  m.     s. 
5  41  55.46 

43  56.74 

... 

48  21.67 

48  39-04 

5  48  40,72 
50  53.26 
50  55.08 
53  13.80 
56.6 .     ; 


5  57  48.11 
57  48.63 
59  45.36 

6  o  32.89 

6    3  37.35 
3  44.06 

3  53.08 

4  3.85 
7     7.80 

6  12  50.15 
15  39.63 

15  44.90 

18  36.07 

19  6.42 

6  19  45.04 
19  49.34 
31  50.43 
22  14.08 

33  43.73 

6  34    9.96 

24  46.30 

25  7.29 
25  7.60 
35     8.59 

6  25  12.57 

... 

25  12.92 

26  41.67 
28    2.98 


C   O  «2 


s. 
+  2.844 

5.368 

.     . 

2.041 

3.177 

+  2.008 
2.303 
2.301 
2.237 
3.562 


+26.734 

26.734 
4. 116 

3.425 

+  3.889 
3.886 
1.856 
1.863 
1.734 

+  3.040 

3.40 

1.975 

3.375 
10.390 

3.185 
2.082 
1. 919 
2.429 
3.430 

+  3.429 
1. 916 

1.945 
2.430 
2.430 

4-10.372 

.     . 

1.945 

1.944 

2.245 


C 

a 


7.1 

7.1 

.    . 

7.1 
7.1 

7.1 
7.1 
7.1 
7.1 
7.1 


7.9 
7.5 
7. 


7. 
7. 
7. 
7. 
7. 

7. 
7. 
7. 
7. 
7. 

7. 
7. 
7. 
7. 
7. 

7. 
7. 
7. 
7. 
7. 


7.4 

.    . 

7.1 
7.1 
7.1 


o 


o 


3 
3 

I 
2 

2 


I 
I 
2 
I 

I 
I 

4 

2 

3 

I 
I 

2 
I 

2 

I 
I 

4 
2 

I 

2 

4 

2 

2 
2 


2 
2 
I 


Mean 

Declination, 

1S77.0. 


f 


99  42  55.8 
30  8  35.1 
30    8  33.8 

127  39  31.3 
123  49  48.6 

128  33  14.9 
119  56  22.4 

119  59  16.5 
121  59  36.2 

69  51  39.2 

69  51  38. 6 

3  M  15.6 

356  45  44.3 

52    o  20.5 

75  13    9.1 

58  33  30.2 
58  39    8.1 

132  17  7.5 
132     8  II. 2 

135  15  23.8 

127  41  47.3 
72  22    6.3 

129  26    2.5 

120  52  59.9 
10  18  46.6 

123  38  42.9 
126  38  17.5 

130  54  15.5 
115  46  48.3 
115  46  13.8 

115  48  22.5 
130  59  46.5 
130  17  32.5 
115  48  7.1 
115  48  26.7 

10  18  30.0 

10  18  30.2 

130  18    0.4 

130  21  46.6 

121  56  26.0 


c 
1  *i    r^. 

<  ^ 


c 


It 


—  1.58 
1. 41 
1. 41 
1. 00 

1. 00 

—  0.988 
0.796 
0.796 
0.682 
0.298 

—  0.298 

0.193 
0.193 

—  0.002 
+  0.044 

+  0.219 
0.336 

0.254 
0.359 

0.621 
+  I.TI9 

1.373 
1.373 

1.626 
1.669 

+  1.730 
1.730 
1.905 
1.940 
1.983 

+  2.105 
2.166 
2.192 
2.192 
2.192 

+  2.201 
2.201 
2.201 

2.331 
2.444 


M 

o 


o 
Z 


2 
2 
2 

3 
3 

I 

2 

2 
2 
2 

2 
I 
I 

2 
I 

I 
I 

4 
3 
3 


4 

9 
I 

I 

I 


4 
2 
I 

2 

4 

2 

2 
2 

2 
I 
I 

2 
1 
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CATALOGUE  OP  MISCELLANEOUS  STARS  OBSERVED  IN 


9 

2: 


1 86 

187 
188 

189 

190 

191 
192 

193 
194 

195 

196 

197 
198 
199 
200 

201 
202 
203 
204 
205 

206 
207 
208 
209 
210 

211 
212 
213 
214 
215 

216 
217 
218 
219 
220 

221 
222 
223 
224 
225 


Name  of  Star. 


B.  A.  C.  2153  .  . 
B.  A.  C.  2179  .  . 
B.  A.  C.  2195  .  . 
B.  A.  C.  2194  .  . 
B.  A.  C.  2194  (Ref.) 


B.  A.  C.  2207»  . 

B,  A.  C.  2207«  . 

B.  A.  C.  2225  . 

B.  A.  C.  2231  . 

B.  A.  C.  2246  . 


B.  A.  C.  2258 
Yarnall  2790 
B.  A.  C.  2288 
Anonymous 
B,  A.  C.  2295 


Weisse  (2)  1656 
B.  A.  C.  2305     .     . 
B.  A.  C.  2305  (Ref.) 
Lalande  13681  .     . 
Lalande  13700  .     . 


Lalande  13724  . 
Lalande  13757  • 
Piazzi  VI,  344  . 
Durch.  28",  1331 
Lalande  13905  . 


B.  A.  C.  2326  .  . 
B.  A.  C.  2326,  S.  P. 
B.  A.  C.  2372  .  . 
Taylor  2910 .  .  . 
B.  A,  C.  2386     .     . 


d'    Geminorum 

B.  A.  C.  2427  .  . 
B.  A.  C.  2446  .  . 
B,  A.  C.  2439  •  • 
B.  A.  C.  2439.  S.  P. 


B.  A.  C.  2439  (Ref.) 
B.  A.  C.  2449  .  . 
B.  A.  C.  2471  .  . 
B.  A.  C.  2477!  .  . 
B.  A.  C.  2477*  .     . 


9.0 

8.2 


7.0 


Mean  Right 

Ascension, 

1877.0. 


h.   m.     s. 
6  29    2.34 

32  51.46 

35  45-59 
36.4 .     . 


6  38    6.01 
38     6.66 

41  59." 
43  8.99 
45  14.85 

6  47  22.34 
48  34.94 

52  53.54 

53  "." 
53  55.10 

6  56  10.26 
56.8  .     . 

*     •      . 

58  27.63 

59  I. 71 

6  59  41.93 

7  o  36.51 

2  3.54 

3  58.95 

4  42.38 

7     5     4.54 

5  5.44 
7  12.22 
7  19.81 
9  10.62 

7  12  46.44 
14  22.03 

17  54.17 

18  3.70 

18     3.81 


c 

<    t 


9 

c 


s. 
+  2.016 

2.036 

2.038 
3.695 


-h  2.031 
2.031 
2.058 

2.053 

2.241 

+  2. 118 
2.484 
2.149 
2.151 
2.197 

+  3.733 
3.563 

•       . 

3.771 
3.771 

4-  3.769 
3.770 
1.907 
3.766 
3.767 


+  3.590 

2.047 
2.290 

6.307 
6.307 


7  18  18.58  +  2.294 

22     8.24  2.231 

24     7.83  2.304 

24     8.38  2.304 


c 
o 


7.1 
7.1 

7.x 


7.1 
7.1 
7.1 
7.1 
7.1 

7.x 
7.1 
7.1 
7.1 
7.1 

7.x 


7.1 
7.x 

7.1 
7.x 

7.x 

7.x 

7.x 


13.020  7.3 

13.020  7.2 

2.039  7.x 

2.3x5  7.x 

2.331  7.2 


7.x 
7.1 
7.1 
7.x 

7.6 


7.1 
7.x 
7.x 
7.x 


o 


o 


2 

3 


2 
2 

3 

3 
I 

2 
I 
I 
I 

2 


4 
3 

4 
4 
I 

3 
4 

2 
2 
2 
2 
I 

I 
I 
I 

2 
I 


I 

2 

3 
3 


Mean 

Declination, 

1877.0. 


tt 


X28  31  54.8 

128  2  38.6 
128     2  43.6 

64  44  55.9 
64  44  57.2 

128  16  47.8 
128  16  48.2 
127  38  41.8 

127  47  42.5 

122  22    6.9 

» 
126  4  54.4 
114  X4  4.5 
125  20  42.1 
125  18  4.7 

123  56  46.9 

62  59  9.4 
69  15  4.9 
69  15  3.8 
61  37  28.8 
61  35  59.8 

61  38  9.9 
61  36  6.6 
132  8  24.1 
61  36  34.9 
61  35  12.5 

7  21  29.7 

352  38  31.4 

128  53  59.8 
120  37  2.2 

120  7  48.5 

67  47  4X.5 
128  59  II. 8 

121  48  41.3 
21  17  II. 6 

338  42  47.7 

21  17  9.7 
121  41  18. 1 
123  53  40.2 
121  35  47.2 
X2I  35  41.5, 


•3  o 


If 


+  2.531 

2.860 

3.120 

3.17a 

3.172 

+  3.3x8 

3.3x8 

3.646 

3.749 

3.929 

+  4. "8 

4.221 

4.588 

4.614 

4.673 

+  4.869 

4.920 

4.9«o 

5.063 

5.006 

+  5.165 

5.241 

5.368 

5.520 

5.586 

+  5.620 

5.620 

5.796 

5.805 

•  "t 

5.964 

+  6.264 

6.388 

6.686 

6.702 

6.702 

•     • 
+  6.720 

7.031 

7.195 

7.195 

O 


I 
I 
I 

9 
9 


I 
I 
I 
I 
6 

X 

I 
I 
I 

X 


o 


o 

2 


I 
I 
I 

2 
X 

2 
I 

a 

3 
3 


3 

3 
I 

I 

2 
2 

3  I 

3 
I 

2 
I 
I 
I 

a 

a 

X 
X 
4 
3 

3  I 

4 

I 

3 

4 


3  i  2 

2  2 

I  2 

1  2 

2  X 
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• 

u 

E 

Name  of  Star. 

• 
3 

'5 

SP 

Mean  Right 

Ascension, 

1877.0. 

Annual 

Precession, 

1877. 

>^ 

G 

a 

No.  of  obs. 

Mean 

N.  P.  Distance, 

1877.0. 

-  ■   — 1 

Annual 
Precession, 

1877. 

Mean  year. 

No.  of  obs. 

h.    m.      s. 

s. 

0     1       ff 

n 

226 

Piazzi  VII,  137       .     . 

5.0 

7  25  55.65 

+  2.333 

7.1 

3 

120  42  18.6 

+  7.342 

7.x 

3 

227 

o»   Geminorum       .     .     . 

•        ■ 

26  44-54 

3.853 

7.2 

4 

57  50  4X.9 

7.415 

7.2 

4 

228 

B.  A.  C.  2502     .     .     . 

6.5 

29  24.04 

2. 171 

7.1 

4 

126    4  21.0 

7.626 

4 

229 

B.  A.  C.  2523     .     .     . 

•        • 

32  49- II 

2.221 

7.1 

2 

124  41  34.8 

7.900 

2 

230 

Anonymous 

•       ■ 

32  55.90 

2.175 

7.1 

3 

126    8  29.6 

7.909 

3 

231 

B.  A.  C.  2536     .     .     . 

6.2 

7  34  16.55 

+  2.175 

7.1 

3 

126  13    2.8 

+  8.021 

3 

232 

B.  A.  C.  2543     .     .     . 

35     7.31 

2. 115 

7.1 

3 

128     1  36.6 

8.085 

3 

233 

B.  A.  C.  2545     .     .     . 

35  23.07 

2.122 

7.1 

I 

127  51  26.0 

8.109 

I 

234 

B.  A.  C.  2546     .     .     . 

35  27.56 

2.1X8 

7.1 

3 

127  58  41.6 

8. 117 

3 

235 

B.A.C.2561      .     .     . 

38  41.95 

2.197 

7.1 

3 

X25  45  32.4 

8.372 

3 

236 

B.  A.  C.  2572    .     .     . 

7  39  40.05 

+  2.199 

7.1 

3 

125  46  17.0 

+  8.45X 

3 

837 

B.  A.  C.  2575    .     .     . 

40  11.45 

2.138 

7.x 

I 

X27  38  53.6 

8.49X 

z 

238 

Lacaille  2956    .     .     . 

40  41.48 

2. 141 

7.1 

I 

X27  35  27.5 

8.531 

I 

239 

B.  A.C.  2580    .     .     . 

40  52.40 

2.138 

7.1 

f 

127  40  17.7 

8.547 

I 

140 

B.  A.  C.  2604    .     .     . 

43  56.19 

2.051 

7-^ 

I 

130  20  47.8 

8.784 

a 

241 

B.  A.  C.  2614    .     .     . 

7  45     2.02 

+    2.052 

7.1 

2 

130  23  33.6 

+  8.870 

/  * 

2 

242 

B.  A.  C.  2609    .     .     . 

45  45.00 

4.396 

7.1 

2 

42     7     7.6 

8.925 

6 

243 

B.  A.  C.  2609  (Ref.)     . 

•          •           • 

•       • 

.    . 

• 

42     7     8.4 

.      8.925 

6 

244 

B.  A.  C.  2634    .     .     . 

47  59- 36 

2.063 

7.1 

2 

X30  15  36.6 

9.X05 

2 

245 

B.  A.  C.  2659    .     .     . 

6.0 

53  44.29 

3.446 

7.1 

3 

72  21  20.8 

9-554 

3 

246 

B.  A.  C.  2685     .     .     . 

•       • 

7  57     7.58 

+    2.195 

7.x 

I 

X26  56  35.7 

+  9.806 

I 

247 

B.  A,  C.  2697     .     .     . 

•       • 

59-2  .     . 

4.550 

•      • 

• 

38     8  28.4 

9.967 

-_     _    * 

2 

248 

B.  A.  C.  2697  (Ref.)     . 

•       ■ 

•     •     • 

•              • 

•      • 

• 

38     8*29.0 

9.967 

2 

249 

B.  A.  C.  2717     .     .     . 

•       • 

8    0  19.07 

2.314 

7.x 

2 

123  14  34.4 

10. 051 

2 

250 

B.  A.  C.  2677     .     .     . 

6.3 

0  33.40 

12.224 

7.x 

I 

7  XI  37.9 

10.065 

I 

251 

B.  A.  C.  2677.  S.  P.      . 

6-5 

.  8    0  33.58 

+  12.224 

7.4 

I 

352  48  22.7 

+  10.06 

z 

252 

B.  A,  C.  2719*    .     .     . 

•             • 

I      O.II 

2.316 

7.1 

2 

123  13    9.0 

10.10 

2 

253 

B.  A.  C.  27I9*   .     .     . 

•            • 

I     1.94 

2.316 

7.1 

2 

X23  X3    7.5 

10.10 

2 

254 

B.  A.  C.  2743     .     .     . 

•             • 

4  31.08 

2.268 

7.1 

I 

125     5  45.2 

XO.37 

z 

255 

B.  A.  C.  2758     .     .     . 

•             • 

6  28.98 

2.216 

7.1 

3 

126  55  41. 0 

10.51 

3 

256 

B.  A.  C.  2762     .     .     . 

5.5 

8    6  57.82 

+    2.143 

7.2 

I 

129  15  12. I 

+  10.55 

z 

257 

B.  A.  C.  2775     .     .     . 

•             • 

7  19.27 

2.369 

7.x 

I 

121  46    8.5 

10.58 

z 

258 

B.  A.  C.  2780     . 

5.0 

9  40.67 

2.126 

7.2 

I 

129  58  24.9 

XO.75 

I 

259 

B,  A.  C.  2778     .     .     . 

•             • 

9.8  .     . 

3.262 

•      • 

• 

80  26  14.2 

10.76 

2 

260 

B.  A.  C.  2778  (Ref.)      . 

•             ■ 

■     •     • 

•              ■ 

•      • 

• 

80  26  13.2 

10.76 

2 

261 

B.  A.  C.  2794     .     .     . 

•             • 

8  13  35.73 

+  .1.288 

7.x 

''3 

125     4     8.5 

+  11.04 

3 

262 

B.  A.  C.  2795     .     .     . 

*             • 

13  57.0^-^ 

.253 

7.2 

3 

126  16  45.9 

11.06 

7.2 

3 

263 

B.  A.  C.  2809    .     .     . 

8.2 

16  57.13 

2.169 

7.x 

3 

129  13  48.2 

11.29 

3 

264 

B.  A.  C. 2820    .     .     . 

7.8 

18  44.23 

2.216 

7.x 

3 

X27  53.5  .   . 

II. 41 

.   • 

• 

265 

B.  A.  C,  2819    ,     .     . 

3.5 

20     I. 91 

5.059 

7.4 

2 

28  52  23.2 

11.50 

7.2 

5 

U 77  a 
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CATALOGUE  OF  MISCELLANEOUS  STARS  OBSERVED  IN 


Number. 

Name  of  Star. 

• 

S 

«^ 

c 
be 

Mean  Right 

Ascension, 

1877.0. 

3 
c 
c 

< 

Precession, 
1877. 

c 

• 

in 

.0 
0 

V- 
0 

• 

0 

Mean 

N.  P.  Distance. 

1877.0. 

Annual 
Precession, 

1877. 

Mean  year. 

No.  of  obs. 

h.  m.     s. 

s. 

0     f      #• 

II 

266 

B.  A.C.  28i9(Ref.)     . 

•           • 

•          •          •          • 

•          « 

•    • 

• 

28  52  19.8 

+  11.50 

7.1 

4 

267 

Anonymous       .     . 

•          • 

8  21  31.06 

+ 

3.210 

7.1 

I 

82  45  42.0 

II. 61 

7.1 

I 

268 

Lacaille  3325     .     .     . 

•           • 

22  19.88 

2.412 

7.2 

3 

121  16    5.9 

11.67 

7.2 

3; 

269 

Anonymous       .     .     . 

•          « 

22  54.20 

3.205 

7.1 

I 

83    0  13.8 

II. 71 

7.1 

I  i 

1 

270 

9    Cancri 

6.1 

25  35.58 

3.482 

7.1 

2 

69    8  33.8 

11.90 

7.1 

1 

3 

271 

ri    Cancri  (Ref.)     .     .     . 

.     .     •     • 

•          • 

•        • 

• 

69    8  33.2 

4-11.90 

7.1 

I 

272 

Lacaille  3373    .     .     . 

8  26  33.46 

+ 

2.214 

7.1 

2 

128  38  51.4 

11.96 

7.1 

2 

273 

B.  A.  C. 2877    .     .     . 

26  52.12 

2.2T5 

7.1 

2 

128  39    0.0 

11.99 

7.1 

2  1 

274 

Brisbane  2071   . 

27  24.18 

2.217 

7.2 

I 

128  39     1,9 

12.03 

7.2 

I  ! 

275 

B.  A,  C.  2890  ^.     .     . 

29    4.43 

2.228 

7.1 

I 

128  25  44.3 

12.15 

7.1 

I 

276  . 

B.  A.  C. 2900    .     .     . 

8  30  41.22 

4- 

2.198 

7.1 

2 

129  32  58.0 

+12.26 

7.1 

2 

277 

Anonymous       .     .     . 

30  52.23 

3. 181 

7.1 

I 

84     7  46.0 

12.27 

7.1 

I 

278 

B.  A.  C.  2901     .     .     . 

31. 1  .     . 

3.185 

•    . 

• 

83  52    7.9 

12.29 

7.1 

I 

279 

B.  A.  C.  2901  (Ref.)     . 

... 

•       • 

.    . 

• 

83  52     7.9 

12.29 

7.1 

I 

280 

B.  A.  C.  2933    .     .     . 

8.0 

34  39.76 

2.308 

7.1 

4 

126  10  31.3 

12.53 

7.1 

4 

281 

B.  A.  C.  2941    .     .     . 

•       • 

8  35  48.40 

4- 

2.205 

7.1 

3 

129  49  42.0 

+  12.61 

7.1 

3 

282 

B.  A.  C. 2974    .     .     . 

7.0 

40    7.83 

2.309 

7.1 

3 

126  42     5.8 

12.90 

7.1 

3  ' 

283 

B.  A.  C. 2980    .     .     . 

.    . 

41  56.26 

2.382 

7.1 

3 

124  10  24.3 

13.02 

7.1 

3 

284 

Lacaille  3525     .     .     . 

.    . 

42  30.73 

2.384 

7.1 

3 

124    8  59.9 

13.06 

7.1 

3 

•  285 

B.  A.  C.  3009    .     .     . 

•    . 

45     4.59 

2.233 

7.3 

I 

129  51  47.8 

13.23 

7.3 

I 

286 

B.  A.  C.  3012    .     ,     . 

8.5 

8  45  13-86 

+ 

2.268 

7.1 

3 

128  41     8.2 

+  13.24 

7.1 

3 

287 

B.  A,  C.  3024    .     .     . 

•       • 

47  22.39 

2.220 

7.3 

I 

130  31  30.1 

13.38 

7.3 

I 

288 

B.  A.  C.  3030    .     .     . 

•       • 

48     6.32 

2.289 

7.2 

3 

128  15  41.3 

13.43 

7.2 

3 

289 

0.  Arg.  N.  9450     .     . 

8.8 

49  56.07 

4.187 

7.2 

2 

41  28  41.3 

13.54 

7.2 

2 

290 

B.  A-.  C.  3081    .     .     . 

6.5 

55  30.04 

2.241 

7.1 

3 

130  46  34.0 

13.90 

7.1 

3 

291 

B.  A.  C.  3079    .     .     . 

' 

8  55  32.64 

+ 

3.520 

7.1 

3 

65     3  53.1 

+  13.90 

7.1 

3 

292 

Abo  185 

56  38.94 

4.270 

7.2 

2 

38  41  17. I 

13.97 

7.2 

2 

293 

B.  A.  C. 3094    .     .     . 

57  23.70 

2.300 

7.2 

3 

128  55  12.0 

14.02 

7.2 

3  ! 

1 

294 

Lalande  18067  * 

9     2  41.98 

2.828 

7.3 

2 

104  38  33.0 

14.35 

7.3 

1 

2 

295 

Lalande  (F.)  1457  .     . 

5  5909 

4.303 

7.3 

2 

36  47  19.0 

14.55 

7.3 

2 

296 

Lalande  (F.)  1458  .     . 

9    6    0.98 

+ 

4.303 

7.3 

2 

36  47    8.6 

+  14.55' 

7.3 

2 

297 

B.  A.  C.  3146    .     .     . 

4.5 

7  57.91 

3. "7 

7.2 

I 

87  10    5.2 

14.66 

7.1 

4 

298 

B.  A.  C.  3146  (Ref.)     . 

... 

.     . 

•       • 

• 

87  10    4.6 

14.66 

7.1 

4 

299 

B.  A.  C.  3158    .     .     . 

10    2.96 

2.389 

7.1 

3 

127     5  32.4 

14.79 

7.1 

3 

300 

B.  A.  C. 3163    .     .     . 

10  45.84 

2.368 

7.2 

2 

128    3  30.6 

14.83 

7.2 

2 

301 

B.  A.  C. 3192*  .     .     . 

9  15  31.96 

4- 

2.539 

7.1 

4 

121  14  22.4 

+15." 

7.1 

4 

302 

B.  A.  C.  31928  .     .      . 

15  32.20 

2.539 

7.1 

2 

121  14  23.1 

15. II 

7.1 

2 

303 

B.  A.  C. 3193    .     .      . 

15  33.30 

2.408 

7.1 

4 

127    3  38.0 

15. II 

7.1 

4 

304 

Bradley  1321     .     .      . 

17  49.83 

3.394 

7.2 

I 

69  41  13.4 

15.24 

7.2 

I 

305 

B.  A.  C.  3230    .     .      . 

21  37.89 

2.358 

7.1 

3 

129  58  12.0 

15.45 

7.1 

3 
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V 

E 

9 


306 

307 
308 

309 
310 

311 
312 

313 
314 
315 

316 

3W 
318 

319 
320 

321 
322 

323 
324 
325 

326 

327 
328 

329 
330 

331 
332 
333 
334 
•335 

336 
337 
338 

339 
340 

341 
342 
343 
344 
345 


Name  of  Star. 


B.A.C.3254* 
B.  A,  C,  3254' 
B.  A.C.  3257 
B.  A.  C.  3262 
B.  A.  0,3267 

Piazzi  IX,  142 
B.  A.  C.  3303 
B.  A.  C.  3303 
Weisse  774  . 
Anonymous 


(Ref.) 


B.  A.  C.  3346 
Anonymous 
Lalande  19442 
Weisse  (2)  1047 
Durch.  17",  2160 


Weisse  (2)  1106? 
Weisse  (2)  11 58 
Weisse  (2)  1236 
B.  A.  C.  3452     . 
Weisse  (2)  74    . 


B.  A.  C.  3494     . 
Weisse  (2)  234  . 


y'  Leon  is    .     .     . 
30  (H.)  Camelopardalis 
B.  A.  C,  3553     . 


Weisse  331  . 
45  Leonis    . 
Weisse  561  . 
Anonymous 
B.  A.C.  3652 


B,  A.  C.  3652  (Ref.) 
B.  A.  C.  3742*    . 
B.  A.  C.  3742>  (Ref.) 
B.  A.C.3742«    . 
B.  A.  C.  3763     . 

Lalande  (F.)  1794 
B.  A.  C,  3822     . 
B,A.  C.  3851     . 

B.  A.C.  3851  (Ref.) 
B.  A.  C.  3877     .     . 
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IS 


7.0 


6.8 


9.1 

10.6 


8.0 
9.0 


9.2 
7.0 


9.5 


5.0 
6.8 


".5 
5.5 


4.5 

•       • 

7.0 
6.0 

7.0 
7.0 
4.0 


Mean  Right 

Ascension, 

1877.0. 


h.  m.     s. 
9  25  29.78 
25  30.20 

25  51.47 

26  16.62 

27  26.36 

9  31  52.34 

33-6  .      . 

•      .      • 

36  37.92 

36  45.64 

9  42  13.75 
45  22.21 

49  56.25 

50  15.57 

51  52.80 

9  53  30-02 

55  35.94 

59    0.37 

10    o  15.04 

5  24.42 

10    7  59.04 

12  56.27 

13  11.68 

15  54.95 
17  18.86 

10  20  40.80 
21  9.26 
21  57.01 

28  51.10 

34  14.23 

V  •  •  • 

10  48  57.05 

■       •       • 
48    57.53 

53  25.56 

10  55  45.59 

11  3  58.92 
11.6 .     . 

... 
17.5  .     . 


c 

<  £ 

a* 


C 
ei 


s. 

-h   2.564 

2.564 

2.375 
2   566 

2.377 

+  2.576 
3.064 

•  • 

3.049 
3.049 

+  4.362 
3.207 
3.269 
3.300 
3.293 

+  3.300 
3.284 
3.270 
2.682 

2.249 

+    2.673 

3.297 
3.296 

7.979 
3.041 

+  3.I9» 
3.175 
3.190 

3.199 
4.395 


-I-  3.266 

3.266 
2.823 

+  3.776 
2.872 

3.249 
3. 121 
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7.1 
7.2 

7.1 
7.1 
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7.2 

7.6 
7.3 
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7.1 
7.2 
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7.1 
7.2 
7.2 
7.2 

7.1 

7.1 
7.2 

7.6 

7.2 

7.x 

7.3 

7.1 
7.2 

7.3 


O 


O 

2: 


4 

4 

3 
5 
I 


4 
3 

I 
I 
2 

2 
2 

4 

3 

2 

I 

2 

I 

10 

II 

3 

2 

I 
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I 

2 
I 


7*2   I      I 


.       .      I 

7.2 

7.x 

7.2 
7.2 


I 
3 

I 
3 


Mean 

N.  P.  Distance, 

1877.0. 


B 
^     O 

<  £ 


o  t  It 

121    21      2.8 
121    20   55.6 

129  55   46.2 
121    19   50.8 

130  6  23.7 

121  3^  35.x 

90  35     8.6 

90  35     7.6 

91  40  50.8 
91  42  46.5 

30  23    2.1 

79  39  35.3 
74  41  20.1 

72  21  34.0 
72  43  22.4 

7X  57     7.0 

72  58  21.9 

73  38  44.8 

120  17  38.5 

74  31     2.7 

122  25  32.4 
69  30  46.2 
69  32  16.6 

6  49     1.7 
93     I  19.8 

78  3  28.4 

79  36  42.4 

77  57  31.0 
76  X3  15.5 
20  16  52.9 

20  16  51.6 
64  35  40.8 
64  35  4X.4 

64  35  43.5 

123  4  38.2 

27  40  56.4 

121  42    o.x 

57  46  45.9 
57  46  45.8 

78  47  36.8 


#f 


5.67 
5.67 
5.69 
5.71 
5.77 

6. or 
6.10 
6.10 
6.26 
6.27 

6.54 
6.70 
6  91 
6.93 
7.00 

7.08 

7.X7 
7.32 
7.38 
7.60 

7.7X 
7.90 
7.92 
8.02 
8.08 

8.20 
8.21 
8.24 

8.49 
8.66 

8.66 
9.10 
9.10 
9.10 

;.2i 

9.27 
9.46 
9.61 
9.61 
9.7X 


0) 
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0 
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4 
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4 
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4 
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1 
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2 

7.x 

2 
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2 
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4 

7.x 

3 

7.2 

2 

7.2 

I 

7.2 

2 

7.x 

I 

7.x 
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7.2 

10 

*  7.6 

3 

7.2 

2 

7.x 

I 

7.3 

I 

7.1 

I 

7.2 

2 
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2 

7.2 

2 

7.2 

4 
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3 
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I 

7.x 

3 
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I 
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3 
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I 
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I 
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I 
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346 

347 
348 

349 
350 

351 
352 

353 
354 
355 

356 

357 

358 

359 
360 

361 
362 
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364 
365 

366 
367 
368 

369 
370 

371 
372 

373 
374 
375 

376 

377 
378 

379 
380 

381 
382 

383 
384 
385 


Name  of  Star. 


B.  A.  C.  3877  (Ref.) 
B.  A.  C.  3890  .  . 
B.  A.  C.  3891  .  . 
B.  A.  C.  3906  .  . 
Taylor  6170. 


Anonymous 
B.  A.  C.  3934 
B.  A.  C.  3945 
B.  A.  C.  3948 
B.  A.  C.  3981 


•  •  • 


•  • 


•  • 


B.  A.  0,3981  (Ref.) 
Taylor  6304  . 
B.  A.  C.  4002     .     . 
B.  A,  C.  4002  (Ref.) 
B.  A.  C.  4079     .     , 

B.  A.  C.  4092     .     . 
Lalande  22954  . 
B.  A.  C.  4123     .     . 
B.  A,  C.  4123  (Ref.) 
y    Corvi      .     .     .     . 


B.  A.C.  4165  .  . 
B.  A.C.4165,  S.  P. 
B.  A.  C.4174  .  , 
B.  A.C.  4185  .  . 
B.  A.C.4195     . 


B.  AC.  4195  (Ref.) 

B.  A.  C,  4200     .     . 

B.  A.  C.  4209     . 

Anonymous 

B.  A.C.  4225     .     . 

/    Virginis .... 
Weisse  498  . 
B,  A.  C.4268»    .      . 
B,  A.  C.  4268'  (Ref.) 
Lalande  23951  . 


32'  Camclopardalis 

32'  Camclopardalis,  S.  P. . 

B.  A.  C,  4340     .      .     . 
i2^Canum  Venaticorum  . 

B.  A.C.  4355     .      .     . 


0) 

-a 
3 

'S 


6.0 


9.5 


II. 8 


7.0 


4.5 


5.5 


7.5 


6.0 


6.8 
6.5 


6.0 


6.8 
5.8 


6.5 

6.5 
9.0 


5.0 


Mean  Right 

Ascension, 

1877.0. 


h.   m.    s. 


II  19  31.88 
19  36.16 
23  5.68 
25  14.16 

II  26  40.90 
28  30.94 

30  29.16 

31  55.30 
39  33.04 


"  40  39.37 
44.3 .   . 

... 
12  o  53.83 

12  2  33.20 
S  50.85 

9.3  .  . 
•  •  • 
9  28.95 

12  14  19.86 
14  19.24 

17  7.71 
19  10.00 
20,8  .   . 


12  21  33.02 

23  17.79 

24  23.75 

25  19.33 

12  30  27.30 
31  13.32 

35.4  .   . 

... 

45  1.53 

12  48  6.54 
48  6.59 
49.4  .  . 
50  15.04 
53  48.88 


c 

E    o   oo 
C    o   ^ 
<     0) 

a* 


s. 

•  • 

4-  2.906 
2.895 

4.559 
2.875 

+  3.100 

2.957 
2.961 

2.969 

3.207 


+  2.978 
3.076 

•  • 

3.071 

+  3.089 
3.081 
2.986 

•      • 
3.089 

+  0.118 
0.118 
3. 141 

3.054 
3.005 


4-  3.081 
3.009 
3.099 
3.083 

+  3.088 
3.081 

3.075 

•  • 

3.131 

+  0.384 
0.384 
3.052 
2.836 

3.273 


9) 


G 

o 


7.1 
7.2 

7.1 
7.1 

7.3 
7.3 
7.1 
7.3 
7.2 


7.3 


7.2 


7.2 
7.3 


7.2 

7.3 
7.8 
7.2 
7.2 


7.3 
7.3 
7.2 

7.3 

7.3 
7.3 


7.3 

7.3 
7-9 

•       • 

7.3 
7.3 


M 
O 


o 


2 
2 
2 
I 

2 
I 
I 
I 

2 


2 
I 


4 
4 
1 

I 


2 
2 
I 

3 

2 
I 


3 
5 

• 

8 

2 


Mean 

N.  P.  Distance, 

1877.0. 


»/ 


78  47  36.0 
125  23  17. I 
127     4  17.5 

8  II  45.4 
134  17  23.5 

81  39  3.6 
122  10  48.7 
122  53  20.4 
122  18  20.0 

41  32  18.0 

41  32  20.4 

129  49  51.8 
87  32  33.0 
87  32  32.3 

79  39  9.0 

130  32  48.9 

99  35  39.4 
32  17  3.2 

32  17  1.6 

106  51  33.0 

1  37  6.4 

358  22  53.4 

124  43  49.3 

32  32  24.8 

61  2  53.2 

61  2  52.4 

93  56  5.0 
65  12  39.3 

100  40  25.3 

94  22  27.6 

95  9  14.5 
92  53  33.0 
90  46  32.5 
90  46  32.4 

102  48  39.0 

5  54  47.3 
354  5  12.0 

85  Si  44.9 

51  I  16.0 
122  50  21.7 


c 
73  o 

c  S  "^ 

?  V  00 
C  o  ^ 


II 


9.71 

9.74 

9.74 

9.79 
9.82 

9.84 
9.87 
9.89 
9.90 

9.97 

9.97 
9.98 

30.01 
20.05 
90.05 


+  20.05 
30.04 
30.04 
30.04 
30.04 

+  30. 03 
30. 03 
30.00 

19.98 
9.97 

9.97 

9.97 

9.95 

9.94 
9.83 

9.87 
9.87 
9.83 
9.83 
9.67 

9.63 
9  63 

9-59 
9.58 

9.50 
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.1 
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.3 

.3 

.3 

.3 
.4 

.4 
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.3 

2 

3 

.3 
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3 

3 
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I 
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I 

3 

I 
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I 
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3 
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5 

I 

8 


THE  YEAR  1877  WITH  THE  TRANSIT  CIRCLE. 


349 


E 

3 

2: 


386 

387 
388 

389 
390 

391 
392 
393 
394 
395 

396 

397 

398 

399 
400 

401 
402 
403 
404 
405 

406 
407 
408 
409 
410 

411 
4ia 

413 
414 

415 

4f6 

417 

418 

419 
420 

431 
432 

433 
434 

425 


Name  of  Star. 


B.  A.  C.  43571 
B.A.C.4357* 
B,  A.  C.  4367 
B.  A.  C.  4389 
50  Virginis.  . 


P 
P 


B.  A.  C.4417 
Durch.  7%  2641 
Durch.  8**,  2710 
B.  A.  C.  4509 
B.  A.  C.  4545 

B.  A.  C.  4553 
B.A.C,4562 
B.  A.  C.  4563 
Durch.  25^  2658 
B.  A.  C.  4568     . 


B.  A.  C.  4568  (Ref.) 
B.  A.  C.  4595     • 
B.  A.C.  4600 
B.  A.  C,  4643     . 
B.  A.  C.  4643,  S.  P. 

B.  A.C.4629I    . 
B.  A.  C.  4629'    . 
B.  A.  C.  4672     . 
B.  A.  C.  4672  (Ref.) 
B.  A.  C.  4674     . 

B.  A.C.4686     . 
Lalande  26003  • 
B.  A.  C.  4737     . 
Groomb ridge  2097 
B.A.C.4758     . 


B.  A.  C.  4759 

B.A.C,4778 
Bootis  .  . 
Bootis  (Ref.) 
B.  A.C.4818 


Anonymous 
B.  A.  C.  4870     . 
B.  A.  C.  4903     . 
B.  A,C.  4905"    . 
B.  A.  C.  4905*  (Ref.) 


s 
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bo 

C6 


Mean  Right 

Ascension, 

1877.0. 
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9.8 

7.3 
6.5 


6.2 
7.6 
9.0 
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6.5 


9.0 

5.5 
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3.0 
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6.5 
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xo.o 
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54  18.48 
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13  o  20.05 

3  19-14 

13  5  11.93 
18  33.05 
20  16.69 

24  4.43 
29  59.78 

13  32  T2.08 
34  48.00 
34  48.46 
34  59-36 
36  4.36 


13  40  59-35 
41  41.41 
45  55.39 

45  55.37 

13  46  7.97 

46  8.12 

55.4  .   . 

•  ■  • 

55  53.55 

13  59  26.91 

14  5  11.32 
II  35.66 

13  52.38 

14  44.67 

14  15  27.85 

18  23.04 

26  3f.74 

•  •  • 
29  I. 21 

14  30  46.68 
38  58.06 
44  55.65 
45.7  .  . 
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s. 

+  3.276 
3.276 

3.005 
2.713 
3.134 

+  3.356 
3.014 
3.007 

2.900 

2.564 

-h  2.848 
2.870 
2.870 
2.819 
2.286 


+  2.608 

-h  2.605 
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+  3.435 

3-435 
3.048 

•  • 
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+  3.551 
3.220 

3.278 
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8.89 
8.84 
8.72 
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7.54 
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7.14 
6.84 
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6.65 
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7 

7 

7 
7 


3 
6 

2 
4 

3 
4 
4 
4 

2 

4 
3 
3 
4 
4 

4 
3 


7 
7 
7 
7 
7 

7. 

7 

7 

7 

7 

7 
7 
7 
7 
7 

7 
7 
7 

7. 
7 


4 
4 
3 
3 
3 

3 
3 
4 
4 
4 

3 
3 
5 
5 
4 

4 

2 

3 

3 
3 


in 

Xi 

O 


O 


3 
3 
3 

3 

3 

3 
I 
I 

5 

3 

I 

4 

4 
I 

I 

I 

3 
3 


I 
I 
I 
I 

3 

I 
I 

3 
I 
I 

I 
I 

3 
I 

3 

3 
3 
3 
3 
3 
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3 


426 

427 

428 
429 
430 

43» 
433 
433 
434 
435 

436 
437 
438 

43Q 
440 

441 
442 
443 
444 
445 

446 

447 
448 

449 
450 

451 
452 
453 
454 
455 

456 

457 
458 

459 
460 

461 
462 

463 
464 

465 


Name  of  Star. 


B.  A.  C.  4967 
B.  A.  C.  4982 
B.  A.C.4982.  S 
B.  A.  C.  5017 
B.  A.C.  5035 

B.  A.  C.  5046 
Lacaille  6328 
B.  A.  C.  5054 
B.  A.  C.  5069 
//•   Bootis     .     . 


B.  A,  C.  5092 

B  A.C.  5^35* 
B.A.C.  5i35« 

XV,  16    .     . 

B.  A.C.  5164 


B.  A.  C.  5199 
B.  A.C.  5216 
B.  A.C.  5216  (Ref.) 
O.  Arg.  N.15653 
O.  Arg.  N.  15662 


B.  A.C.  5248 
B.  A.C.  5261 
O.  Arg.  S.  15068 
B.  A.  C.  5311 
B.  A.C.  5352 


B.  A.C.  5352.  S.  P. 

/3'   Scorpii    . 
B.  A.  C.  5348 
B.  A.C.  5348  (Ref.) 
B.  A.C.  5355» 


B.  A.C.  5355« 
B.  A.  C.  5395 
B.  A.C.  5435* 
B  A.C.  5435' 
B.  A.  C.  5437» 


B.  A.  C.  5437*  (Ref.) 
B.  A.C.  5451  . 
B.  A.  C.  5466  . 
B.  A.  C.  5466  (Ref.) 
0    Herculis 


s 


6.5 
6.0 

5.8 


5.8 


3.5 
7.0 


6.8 

5.1 
7.0 


6.0 


8.0 


7.8 
5.8 


8.5 


Mean  Right 

Ascension, 

1877.0. 


h.   m.      s. 

14  58  34.46 

58  43-96 
58  44.87 

15  7  58.88 
10  52.86 

15  13  18.28 

13  30.85 

14  0.35 
17  21.96 
19  51.95 

15  21  8.68 

28  55.59 

28  55.66 

29  43.89 
31  33.39 

»5  38  53.15 
40.5  .  . 


*  •  * 


43  38.68 

44  15.34 

15  44  39.82 
47  48.83 
51  12.39 

55  13.55 

56  19.16 

15  56  19.49 
58  17.60 
59.6  .  . 
.      ... 

16  I  42.06 


c 

<  ^ 


6  26.74 
II  44.99 
II  46.12 
II. 8  .  . 


s. 
+   1.399 

—  4.601 

—  4.601 

+  3.923 
3.912 

-h   3.9^6 

3.9>9 

3.795 

3.873 
2.278 

4-  1.950 
2.868 
2.868 

359' 
1.796 


I 


4-  3-8i6 
2.762 

•  • 

1.439 
1.439 

+  1.439 
3.738 
3.603 

+  3.974 

—  6.716 

—  6.716 

+  3.479 
1. 155 

•  • 

3.808 


16  I  42.68   4-  3.808 


16  14  57.06 
16.5  .  . 


•    • 


24  55.88 


01 

e 


7.4 
7.4 
7.9 
7.3 
7.3 

7.3 
7.3 
7.4 
7.4 
7.4 

7.4 
7.3 
7.3 
7.4 
7.5 

7.4 


7.4 
7.4 

7.4 
7.5 
7.5 
7.4 
7.4 


7.4 


7.4 


3.525  7.4 

3.776  7.4 

3.776  7.4 

3.163   •■  .    . 


.           . 

•        • 

3.980 

7.4 

2.647 

•        • 

•            • 

2.583 

•       • 

7.3 

M 

o 


o 


2 
I 
I 

3 
3 

3 

3 

2 

2 
I 

• 

I 

3 

3 
I 

1 


2 
I 

2 
I 
I 
I 
I 


7.7  !    3 

7.2         2 


2 
I 

3 
3 


Mean 

N.  P.  Distance,  1 

1877.0. 


n 


29  18  42.5 

6  59    4.5 
353    o  56.1 

131     I  58.5 
130  20  10.4 

130  12  3.1 
130  18  11.3 
125  48  50.2 
128  17  47.4 
52  13  14.0 

42  30  18.4 

79  3  0.2 

79  2  57.1 

116  5  1.8 

39  53  35.1 

124  17  45.3 
74  II  31.2 
74  II  32.6 
34  8  52.9 
34  13  47.5 

34  14  46.6 

120  43  15.8 

115  7  36.8 

128  15  27.5 

6  41  2.9 

353  18  55.9 

109  27  49.4 

31  6  21.5  , 

31  6  21.3 

122  19  14.4 

122  19  12.5 
III  5  4.0 
120  36  6.6 
120  36  24.0 
94  23  29.4 

94  23  27.8 
127  7  50.8 
70  33  25.8 
70  33  24.7 
68  14  28.7 


a 


II 


4.27 
4.26 
4.26 
3.69 

3.49 

3.35 
3.32 
3.29 
3.07 
2.90 

2.82 
2.82 
2.23 
2.23 
2.10 

1.58 

1.47 
1.47 
1.24 

1. 19 

1. 17 
0.94 
0.69 

0.39 
0.31 

0.31 
0.16 
0.06 
0.06 
9.90 

9.90 

9-54 

9.13 
9.12 

9.12 

9.12 
8.87 

8.75 
8.75 

8.09 


.3 
.4 
.9 
.3 
.4 

.3 
.3 
.4 
.4 
.4 

.4 
.3 
.3 
.4 

.5 

.4 
.1 
.1 
.4 
.4 

.4 
.5 
.5 
.4 
.4 

.7 
.2 

.5 

.5 
.4 

•4 
.4 
.4 
.4 
.4 

.4 
.4 
.5 
.5 

•  3 


M 

o 


o 


3 
I 

I 

3 

2 

3 

3 
2 

2 

I 

I 

3 

3 
I 

I 

3 
I 

I 

2 
1 

2 
I 
I 
I 
I 

3 

2 

2 

2 
I 

I 
I 

3 

3  1 
I 

I 

3 
I 

I 

3 
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B 

9 


Name  of  Star. 


466 
467 
468 
469 
470 

471 
47a 
473 
474 
475 

476 

477 
478 

479 
480 

481 
48a 

483 
484 
48s 

486 

487 
488 

489 
490 

491 
49s 
493 
494 
495 

496 
497 
498 

499 
500 

501 
50a 
503 
5<M 
505 


P  Herculis  (Ref.) . 
B.  A.  C.  5522  . 
B.  A.  C.  5583  . 
B.  A.  C.  5584  . 
XVI.  17  .     .     . 

XVI,  18 .     .     . 
B.  A.  C.  5604 
XVI,  19 .     .     . 

O.Arg.S.  15973 
O.  Arg.  S.  1 598 1 


B.A.C.  5632     . 
B.  A.  C.  5643     . 
B.  A.  C.  5643  (Ref.) 
H.  IV,  50     .     . 
B.  A.  C.  5671     . 

B.  A.  C.  5686  . 
B.  A.  C.  5694  • . 
Weisse  958  .  . 
O.  Arg.  S.  161831 
O.  Arg.  S.  i6i83« 


B.A.C.  5731 
Anonymous 
B.A.C.  5781 
B.  A.  C.  5793 
a*   Herculis 


B.  A.  C.  5825 
Anonymous 
Anonymous 
Lalande  31762 
B.  A.  C.  5895 


Durch.  16*,  3211^ 
Durch.  i6%  321 1* 
Weisse  (2)  817  . 
XVII.  10     .     . 
Dnrch.  22",  3173 


O.Arg.S.  17137 
Anonymous 
Anonymous 
O.Aig.  S.  17166 
XVII,  16     .     . 


3 


7.0 
7.0 

6.0 
7.5 


7.5 


6.6 


8.2 


9.8 
10. o 


6.6 


6.5 

IC.I 

10.5 


10. o 

9.4 

6.0 
9.0 

9.5 


10. 5 


7.8 


I 

Mean  Right  i 

Ascension. 

I 

1877.0.       I 


h.  m.     s. 


I 


e 
C    a;  XT 

a. 


s. 


16  25  11.27  I 

35  13.82 

1 
35  22.00  I 

37  18.77  ! 

I 

16  37  33.80  I 

37  38.91  ' 
39  42.45  1 
41  21.55  I 
41  47.33  ' 


43  31.33  I 
46  45.32  I 

16  47  46.58 
49    0.60 

51  49.52  j 

52  27.76  I 

52  28.25  I 


9     2.68 

17  10  35.06 
16  21.47 
16  27.29 

19  55.41 

20  11.63 

17  26  31.84 
26  32.68 

28  9.28 

29  55.46 
33  1.66 

17  37  3.72  I 
37  9.84  I 

37  25.48  i 

38  8.35 
40  11.05 


-+-  3 
4 
4 
3 

■+-  3 

2 

3 
3 
3 


16  42  11.72  +3 
43.0  .  .  I    I 


16  55  34.94  I  +  2 

56  57.92  '  3 

17  3  19.50  I  3 
4  58.92  i  3 


+  3 
3 

3 

2 

2 

+  2 

2 
2 

3 

2 

+  3 
3 
3 
3 
3 


0) 

e 


816 

151 
151 

745 

904 

295 
526 

666 

668 

925 
128 

• 

681 
816 

717 
872 
165 
642 
642 

297 
176 

433 
892 

734 

981 
oil 
012 
079 
078 

683 
683 
682 
863 

533 

755 
754 
787 
755 
577 


.5 

.5 
.5 
.4 

.5 
.0 

.4 
.3 
.3 

.5 


.6 
.5 

.5 
.5 
.4 
.5 
.5 

.0 
.4 

.4 
.6 

.5 


.5 
.5 
.5 
.5 

.6 
.6 

.5 
.5 
.5 

.5 
.6 

.5 
.5 
.5 


O 


O 


I 

3 

3 

2 


2 

3 

2 
2 
I 
I 
I 

I 
I 

4 

2 
I 

1 

3 

3 
I 

I 

2 

2 

4 

2 

I 

3 
I 

1 

3 
I 


Mean 

N.  P.  Distance, 

1877.0. 


II 


0) 


00 


68  14  29.2 

121  17  18.1 
130  52  57.9 
130  52  39.5 
118  16  42.6 

123  37  5.5 

58  10  24.3 
109  52  23.6 
115  17  18.1 
115  20  22.9 

124  4  5.5 
32  59  51.7  I 

32  59  52.5  I 
42  15  12.7  i 

120  22  59.1 

74  23  16.2 

122  8  18.9 

94  )  5.3 
114    51.7  I 
114  ^  46.0  I 

i 

58  53  28.7  I 

94  37  3.0  \ 

105  34  14.9  ' 

122  17  13.1  - 

i 

75  28  8.1  ; 

i 

124  50  58.3  I 
87  20  19.6  I 
87  22  46.5  I 

52  57  54.3  j 

52  56  14.8 

I 

I 
73  35  49.4  I 

73  35  36.5  i 

73  35  38.2  1 

120  49  52.8  I 

67  54  55.4  , 

117  10  17.9 

117  7.8  .  . 

118  16  10.8  > 

"7  9  45.2  I 
no  47  20.2  ! 


c 


-+- 


n 


8.09 
8.06 
7.25 
7.24 
7.08 

7.06 
7.06 

6.88 

6.74 
6.71 

6.58 
6.61 
6.61 

6.57 
C.30 

6.21 

6. II 

5.88 
5.82 
5.82 

5.56 
5.44 
4.91 
4.77 
4.43 

4.29 

3-79 
3.78 

3.49 
3.46 

2.91 
2.91 
2.78 
2.63 
2.36 


-H  2.00 
1.99 

1.97 
1. 91 

1-73 


c 

0) 


.5  ' 

•si 

.4 

I 

•5 

.5' 

I 
I 

.0  ' 
.4 
.4  ' 

.6 

.5 

.5 
.5 
•5 
.5  < 

.5  I 

.6 

.6  i 

.5 1 

.5 

.5 1 

I 

« 

.5  , 
.5 

.5 ' 


(0 

o 


o 
2 


8.0  I 

.5  ,  I 

.5  3 

.4  I  2 


•5; 
•0  I 

.4  ' 

I 

•^\ 
.3  ; 

.5 
.1 
.1 
.6  1  2 

.5  '  3 


2 
2 
I 
I 
I 

I 
I 

4 

2 
I 

I 

3 

3 
I 

I 

2 
2 

4 

2 

I 
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Name  of  Star. 


506  XVII.  19 

507  I  ^  Draconis      . 

508  ;  V>*  Draconis,  S.  P. 


509 
510 

511 
512 

513 
514 
515 

516 

5>7 
518 

519 
520 

521 
522 

523 
524 
525 

526 

527 

528 

529 
530 

531 
532 

533 
534 
535 

536 
537 
538 

539 
540 

541 
542 

543 
544 

545 


B.  A.  C.  6072 
B.  A.  C.  6103 

B.  A.  C.  6117 
B.  A.  C.  6145 
B.  A.  C.  6166 
B.  A.  C.  6275 
B.  A.  C.  6285 


Anonymous 
B.  A.  C.  6298*  (N.) 
B.  A.  C.  6298*  (S.) 
B.  A.  C.  6305 
B.  A.  C.  6308 


B.  A.C.6317 
O.  Arg.  S.  18436 
Anonymous 
B.  A.  C.  6344 
B.  A,  C.  6487 


B.  A.  C.  6491 
B.  A.  C.  6520 
Durch.  2x',  3702 
B.  A.  C.6681 
B.  A.  C.  6690 


B.  A.  C.  6690  (Ref.) 
B.  A.C.6691     . 
Anonymous 
Mural  Zones  176,  77 
Anonymous 

Anonymous 
B.  A.  C.  6734     . 
B.  A.  C.  6734  (Ref.) 
B.  A.C.67631    . 
B.  A.  C.6763«    . 


B.A.C.  6905     . 
B.  A.  C.  6905  (Ref.) 
B.  A.  C.  6930     . 
Anonymous 
B.  A.  C.  6934     . 


•V 

2 

I 


8.5 
7.0 


6.0 


7.2 


6.5 


9.5 


5.8 


6.8 
3.0 


7.0 


10.2 


9.8 


6.2 
•  6.5 


6.0 
II. 5 


Mean  Right 

Ascension, 

1877.0. 


C1 

a 
c 
c 

< 


c 
o 

*53 

o 
u 


00 


h.  m.    s. 
17  43  22.79 

44     9- 70 

44     942 


s. 

+  4.056  ; 

—   I. 086 
--   1.086 


50  51.02      +  3.805 


56  33.28 

17  58     4.96 

18  2     9.71 

5  36.73 
21  57.13 

23  0.84 

18  24  19,85 

24  54.13 

24  54.17 

25  53.80 

26  I. 41 

18  27  23.08 
29  14.83 
29  33.86 
31  26.82 
54    2.40 

18  54  20.63 

57  57.65 

19  8  52.32 
23  33.26 
25  45.63 


19  26  47.75 

27  55.91 

28  20.09 

30  1.85 

19  30  52.72 
33  8.59 

•  •    • 

38  32.78 
38  35.56 

20  0.2  .  . 

•  •    ■ 

3  11.70 

4  49.17 
4  57.53 


4.040 

+  4.044 
3.867 

3.907 
3.940 
3.938 

4-  3.936 
4. 141 
4. 141 

3.939 
3.936 

+  3.933 
3.772 

3.759 
3.935 
2.726 

+  2.244 
1.695 

2.577 
1.090 

2.419  I 


+  2.420 
3.694 
3.690 
3.688 

4-  3.690 
1. 612 

•  • 

1. 612 

I.6T2 
+  0.648 

•  • 

0.765 
3.666 

3.096  I   7.1 


c 

• 

.0 
0 

0 

• 

0 

Mean 
N.  P.  Distance, 
1877.0. 

Annual 

Precession, 

1877. 

• 

«> 

B 

i 

No.  of  obs. 

0   /     n 

II 

7.5 

I 

126  25  50.1 

+  1.45 

7.5 

I 

7.5 

2 

17  46  58.4 

1.38 

7.5 

2 

7.5 

2 

342  13  i.o 

1.38 

7.5 

2 

7.5 

2 

118  44  36.9 

0.80 

7.5 

2 

7.5 

I 

125  54  9.5 

0.30 

7.5 

I 

7.5 

I 

126  I  37.5 

+  0.17 

7.5 

I 

7.5 

t 

120  44  44.8 

—  0.19 

7.5 

I 

7.5 

I 

121  59  46.1 

0.49 

7.5 

I 

7.6 

I 

123  7  31.6 

1.92 

7.6 

I 

7.6 

2 

123  4  7.0 

a. 01 

7.6 

2 

7.6 

2 

123  I  24.4 

—  2.12 

7.6 

a 

7.6 

I 

128  48  24.4 

2.17 

7.6 

I 

7.6 

I 

128  48  45.2 

2.17 

7.6 

I 

7.6 

I 

123  7  35.5 

2.26 

7.6 

I 

7.6 

I 

123  3  18.2 

a. 27 

7.6 

I 

7.5 

1 

122  59  5.3 

-  a. 39 

7.5 

I 

7.4 

I 

117  49  41^8 

2.55 

7.4 

I 

7.4 

2 

117  23  23.1 

2.58 

7.4 

a 

7.6 

2 

123  5  58.8 

2:74 

7.6 

a 

7.1 

I 

75  5  49.6 

4.68 

7.1 

I 

7.1 

I 

57  28  41.8 

-  4.71 

7.1 

I 

7.6 

I 

43  14  19.5 

5.02 

7.6 

I 

7.5 

I 

68  49  9.3 

5.94 

7.5 

I 

7.5 

I 

32  13  12.7 

7.15 

7.5 

I 

7.5 

4 

62  17  51.6 

7.33 

7.4 

6 

•  . 

• 

62  17  52.5 

-  7.33 

7.3 

2  I 

7.6 

I 

62  17  32.4 

7.33 

7.6 

• 
I 

7.5 

I 

116  39  57.8 

7.50 

7.5 

I 

7.5 

1 

116  34  6.8 

7.54 

7.5 

I 

7.6 

I 

116  31  12.5 

7.67 

7.^ 

I 

7.6 

I 

116  38  23.7 

-  7.75 

7.6 

I 

7.7 

3 

40  3  46.2 

7.92 

7.7 

3 

■  • 

• 

40  3  48.3 

7.92 

7.1 

I 

7.6 

2 

39  45  34.4 

8.36 

7.6 

a 

7.6 

2 

39  46  1.6 

8.36 

7.6 

a 

.  . 

• 

25  31  24.0 

—  10.04 

7.7 

•  • 

• 

25  31  24.4 

10.04 

7.7 

7.7 

I 

26  27  48.8 

10.27 

7.7 

7.6 

I 

117  25  33.5 

10.39 

7.6 

1 

7.1 

I 

91  II  4.1 

10.40 

7.1 
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546 

547 
548 

549 
550 

551 

552 
553 
554 
555 

556 
557 
558 

559 
560 

561 
563 
563 
564 

565 

566 

567 
568 

569 
570 

571 
57a 
573 
574 
575 

576 
577 
578 

579 
S8o 

581 
58a 
583 
584 
585 


Name  of  Star. 


O.  Arg.  S.  30345 
O.  Arg.  S.  30392 
O.  Arg.  S.  20407 
Lalande  39140  . 
Cygni     .     .     . 


Lalande  39310  . 
B.  A.  C.  7039     . 
B,A.C.7039(Ref.) 
Lalande  39347  . 
O.  Arg«S.  30541 


Lalande  39486 
B.  A.  C.  7077 
Anonymous 
Anonymous 
Lalande  39579 


Weisse  664  . 
Lalande  39671* 
Lalande  3967 1< 
B.  A.  C.  7149 
y^   Delphini 

y*  Delphini 
B.  A.  C.  7330 
B.  A.  C.  7330  (R 
R  A.  C.  7336 

61*  Cygni     .     . 


ef.) 


Mural  Zones  187,66 
O.  Arg.  S.  31337 
c     Capricorn  i   .     .     . 
B.  A.  C.  7504     .     . 
Weisse  (3)  1 136 

B.  A.  C,  7643     .     . 
B.  A.  C.  7643  (Rcf.) 
O,  Arg.  N.  33109    . 
B.  A,  C,  7679     .     . 
B.  A.  C,  7737     .     . 

Groombridge  3699 
B,  A.  C.  7743     .     . 
Weisse  (3)  175  .     . 
B.  A.  C.  7770     .     . 
Dnrch,33%46i4     . 
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6.5 

7.2 


8.5 


9.2 


Mean  Right 

Ascension. 

1877.0. 


h.  m.    s. 
30    8  28.19 

12    8.86 

12  57.82 

16  33.32 

17  48.92 

30  18  24.72 

19.0 .     . 

... 

19  10. II 

22    8.52 

20  25  2.03 
25  32.86 

25  49  07 

26  52.87 

27  21.03 

20  27  53.52 
29  24.48 
29  24.64 

33  55.51 
40  56.27 


42  47.18 

•  •  • 

59  15.82 

21  I  24.76 

21  6  58.30 

7  58.01 
15  23.80 
23  52.36 
47  50.14 

21  50.7  .  . 

•    •     • 

52  20.33 

57  41.39 

22  3  49.31 

22  5  41.05 
5  56  96 

8  25.90 

9  34.50 
13  16.47 


Annual 
Precession, 

1877. 

« 
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ti 

• 
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Mean 

N.  P.  Distance, 

1877.0. 
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Precession, 

1877. 
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4 
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7.1 
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7.8 
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7.8 
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7.5 
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• 
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7.7 

3 
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11.44 

7.7 
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7.8 

I 

105  27  59.3 

11.65 

7.8 
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7.7 

3 
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3.582 

7.5 

3 
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7.5 

3.582 
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I 
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I 
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3 
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7.8 

3 

2.818 

1 

I 
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589 
590 

59> 
592 
593 
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595 

596 

597 

598 
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601 
602 
603 
604 
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617 
618 
619 
620 

621 
622 
623 
624 
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Name  of  Star. 


Lalande  43567  . 
Lalande  43596  . 
Transit  Zones  205,40 
50  Aquarii  .... 
Transit  Zones  204, 17 


Weisse  (2)  467  . 
PiazziXXII.  108 

B.  A.  C.  7851 
B.  A.  C.  7851.  S,P 
a    Aquarii  . 

Weisse  (2)  698 
Weisse  (2)  710 
Weisse  (2)  715 
64  Aquarii  . 
Weisse  709  . 


B.  A.  C.  7923 
B.  A.  C.  7923 
B.  A.  C.  793i» 
B.  A.  C.;793i« 
70  Aquarii  . 

74  Aquarii  .     . 
Weisse  966  . 
Weisse  1047 
B.  A.  C.  8004 
B.  A.  C.  8013 


(Ref.) 


Weisse  11 56 
B.  A.  C.  8032 
B.  A.  C.  8032 
Weisse  1204 
hy  Aquarii  . 


Weisse  1232 
Weisse  1241 
Weisse  1249 
Weisse  1261 
Weisse  49    . 

Weisse  57*  . 
Weisse  57*  . 
Weisse  76  . 
Weisse  123  . 
Lalande  45504 
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8.0 
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8.0 
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7.0 
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Mean  Right 

Ascension, 

1877.0. 


h.  m.     s. 
22  13  53.08 

T4  56.86 

16  43.90 

17  51.77 
19  23.31 

22  22  3.15 
22  24.31 
22  48.40 

22  49.55 
24     8.31 

22  31  36.74 

31  57.12 

32  5.42 
32  47.72 
34  46.97 

22  37.2  .       . 

.       .       • 

38  32.01 

38   32.24 

42     I . 88 

22  47    0.13 

47  37.92 
51  39.66 

53     7.04 

55     7.19 

22  56     5.69 

57  46.90 

... 

58  3.06 
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22  59  27.98 
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+  3.180 

+  2.604 
2.603 
2.606 
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100  40  1.7 

76  5  49.6 

60  25  17.4 
60  25  17.5 

51  10  43.3 
51  10  43.8 

loi  12  16.7 

102  16  13.2 

102  50  34.7 
lOi  47  21.9 

103  43  47.0 
30  50  40.6 

loi  55  36.0 
62  35  3.6 
62  35  1.6 
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98  21  27.0 
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8.60 

8.62 
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632 
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637 
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639 
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642 

643 

[  644 
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6S5 

6s6 
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6sS 
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Name  of  Star. 


V^  Aquarii  .     . 
Weisse  185  . 

i^  Aquarii  .     . 
Durch.  62°,  2208 
Anonymous 


i^  Aquarii  .     . 

Weisse  228  . 

Weisse  265  . 
97  Aquarii  .     . 

Weisse  309  . 

Weisse  315  . 
Anonymous 
Weisse  377  . 
Weisse  394  . 
Weisse  402  . 


Weisse  427  . 
B.  A.  C.  8199 
Weisse  497  . 
a  A.  C.  8213 
B.A.C.8213,  S 

Weisse  571  . 
Weisse  586  . 
B.  A.  C.  8221 
Weisse  629  . 
B.  A.  C.  8229 
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B.  A.  C.  8245 
a  A.  C.  8266 
a  A.  C.  8268 
B.  A.  C.  8268  (Ref.) 
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a  A.  C.  8285 
O.  Arg.  N.  26144 
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METEOROLOGICAL   OBSERVATIONS 


MADE  AT  THE 


UNITED  STATES  NAVAL  OBSERVATORY 


DURING 


THE   YE^R    1877 


1 77  m 


INTRODUCTION. 


Tlie  meteorological  department,  during  1877,  was  under  tiie  charge  of  Professor 
J.  R.  Eastman,  U.  S.  N.,  who  made  a  daily  examination  of  all  the  records  and  a 
monthly  inspection  of  fill  the  instruments  in  use  Tlie  observations  were  made  at  o**, 
3^\  6^  g^,  i2\  15^  i8^  and  21^',  Wasliington  civil  time,  by  the  Observatory  watch- 
men, Messrs  T.  Hays,  D.  Horkigan,  and  N.  Cahill,  whohave acquired  such  a  degree 
of  skill  as  insures  a  reasonable  accuracy  in  their  w  ork. 

METEOROLOGICAL  INSTRUMENTS. 

Standard  Barometer, — The  barometer  was  made  by  James  Green,  of  New  York, 
'  and  is  used  only  as  a  standard  bj'  whicli  the  Newman  barometer  is  occasionally  tested 
Drawings  and  description  of  this  instrument  will  be  found  in  the  volume  of  AVash- 
ington  Observations  for  1862. 

Newman  Barometer. — This  barometer,  in  daily  use,  was  made  by  Nkwaian,  and  is 
mounted  against  the  northern  w^all  of  the  northwest  room  on  the  first  floor  of  the 
Observator}'.  The  barometer  is  mounted  with  the  usual  adjustments  at  the  top  and 
bottom,  and  is  attached  by  heavy  brackets  to  a  substantial  mahogany  board,  which  is 
firmly  secured  to  the  wall.  The  cistern  is  103  feet  above  the  mean  half-tide  of  the 
Potomac  River.  The  cistern  and  tube  are  of  glass ;  the  internal  diameter  of  the 
former  being  30  inches,  and  of  the  latter  0.532  inch. 

The  scale  is  attached  to  a  brass  rod  having  the  usual  adjustment  to  the  surface  of 
the  mercury  in  the  cistern.  It  is  silvered  and  divided  to  0.05  inch,  and  by  means  of 
a  vernier  may  be  read  to  0.002  inch.  The  temperature  of  the  mercury  in  the  cistern 
is  determined  by  9.  small  ivory-scale  thermometer,  the  bulb  of  which  is  constantly 
immersed  in  the  mercury.  The  observations  with  this  instrument  in  1877,  as  printed 
in  this  volume,  have  received  the  constant  correction  of  -f  0.005  inch,  determined  in 
1864,  and  have  also  been  reduced  to  32^.0  P^ahrenheit. 

Dry-hidh  Thermometer. — This  is  a  mercurial  thermometer  by  Green,  with  a  bulb 

1.5  inches  long  and  0.2  inch  in  diameter.     The  scale  is  of  glass,  12.0  inches  long,  0.8 

inch  wide,  and  o.i  inch  thick.     It  is  divided  to  half-degrees  from  —  30^  o  to  +  «  25^.0 

Fahrenheit.     Several   independent   tests,  in  the  spring  of    1868,  indicated  that  the 

freezing-point  had  changed  its  position  on  the  scale  since  1863. 

In  1 87 1,  the  dry -bulb,  the  maximum,  and  the  minimum  thermometers  were  com- 
pared with  the  Kew  standard  thermometer.  No.  462,  belonging  to  Professor  Kastman. 
No  appreciable  errors  were  detected  in  the  maximum  and  minimum  thermometers.     A 
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correction  of  —0^.9  was  deduced  for  the  dry-bulb  thermometer,'  and  in  1876  this 
correction  was  found  to  be  —  i  ^.o,  and  each  observation  published  in  this  volume  has 
been  connected  by  the  latter  quantity. 

Wet'bulb  Thermometer. — This  instrument  is  similar  to  the  preceding  in  materials, 
construction,  and  dimensions.  Its  scale  extends  from  — 35^.0  to  +  1 15^.0  Fahrenheit. 
The  bulb  is  covered  with  soft,  fine  linen,  kept  moist  by  the  capillary  action  of  a  bundle 
of  fine  linen  fibers  that  communicate  with  water  in  a  bird-glass  placed  close  beside  it. 
The  linen  on  the  bulb  is  changed  before  its  free  action  is  impaired  by  dust. 

Miaimmn  Thermometer. — This  is  a  mercurial  thermometer,  with  a  bulb  1.5  inches 
long  and  o  2  inch  in  diameter.  The  scale  is  of  glass,  1 2.0  inches  long,  0.8  inch  wide, 
and  o.  I  inch  thick,  and  is  graduated  to  half-degrees  from  —  50^.0  to  -f  1 20°.o  Fahren- 
heit. At  a  point  a  shoi-t  distance  above  the  bulb,  the  internal  diameter  of  the  tube  is 
so  reduced  that,  while  with  the  increase  of  temperature  the  mercury  passes  freely,  with 
the  least  decrease  of  temperature  the  column  of  mercury  is  broken  at  the  point  of  con- 
traction if  the  instrument  is  nearly  horizontal,  and  the  top  of  the  column  marks  the 
highest  temperature. 

The  top  of  the  scale  is  attached  by  a  metallic  clamp  to  a  pivot,  around  which  the 
thermometer  revolves  freely  in  a  vertical  plane.  This  pivot  is  secured  to  a  walnut 
board  fixed  to  a  post,  about  three  feet  above  the  ground ;  and  the  thermometer  is  placed 
nearly  horizontal  by  resting  the  scale  near  the  bulb  on  a  wooden  pin  in  the  board. 

After  each  observation,  the  instrument  is  adjusted  by  removing  the  pin  and 
allowing  the  thermometer  to  swing  freely  from  the  pivot  at  the  top  of  the  scale,  which 
motion  is  generally  sufficient  to  reunite  the  column  of  mercury.  In  1873,  it  was  found 
that  the  readings  from  this  thermometer  required  a  correction  of  +o^-5>  which  has 
been  applied  to  the  observations  of  1877 

Minimum  Thermometer. — This  is  a  trans])arent  spirit-thermometer,  with  a  spherical 
bulb  about  0.5  inch  in  diameter.  'I'he  scale  is  of  silvered  brass,  12  inches  long,  1.0 
inch  wide,  and  0.06  inch  thick,  and  is  graduated  to  degrees  from  — 67^.0  to  -\-  131 '^.o 
Fahrenheit.  The  registering  index  is  a  short,  fine  steel  wire,  inclosed  in  a  delicate 
blue-glass  cylinder,  with  a  small  knob  at  the  extremity  farthest  from  the  bulb  of  the 
thermometer. 

This  cylinder  is  drawn  toward  the  bulb  by  the  decrease  of  temperature;  but 
when  the  temperature  increases,  the  spirit  flows  through  and  around  the  cylinder, 
which  remains  at  rest  at  the  lowest  point  reached  by  the  liquid.  The  end  of  the  knob 
on  the  cylinder  indicates  the  lowest  point  reached  by  the  column  of  liquid.  After 
each  observation,  the  index  is  moved  to  the  top  of  the  column  by  means  of  a  small 
magnet. 

Solar  Thermometer. — This  thermometer  (No.  13583)  was  made  by  L.  Cabella,  of 
London,  and  consists  of  a  blackened  spherical  bulb  and  its  tube,  inclosed  within  a 
bulb  and  cylinder  of  glass  of  the  same  form  as  the  thermometer,  but  of  about  three 
times  the  diameter.  The  air  has  been  exhausted  from  the  inclosing  bulb  and  cylinder, 
and  the  thermometer  is  confined  in  the  center  of  the  cylinder  by  having  its  upper  end 
sealed  to  the  end  of  the  cylinder,  while  the  lower  end  is  fixed  in  a  cork  collar  just 
above  the  junction  of  the  bulb  and  cylinder.  The  scale  is  engraved  on  the  tliermom- 
eter-tube  to  degrees,  and  has  a  range  from  —  io°.o  to  -j-  215^.0  Fahrenheit. 
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At  about  20'^  from  the  top  of  the  column  of  mercury,  a  small  portion  of  air 
(covering  about  o°.5  on  the  scale)  is  introduced  into  the  column,  so  that  whenever  the 
temperature  diminishes,  the  column  of  mercury  above  the  air  remains  in  position, 
indicating  the  highest  temperature  subsequent  to  the  last  observation.  After  each 
observation,  the  instrument  is  adjusted  by  holding  it  in  a  vertical  position,  tapping  it 
gentlvr  if  necessary,  until  the  upper  portion  forces  the  air  down  to  the  main  column. 

This  thermometer  reste  in  a  horizontal  position,  in  metallic  crutches,  3  inches  high, 
which  are  attached  to  an  inch  board  16  inches  long  and  5  inches  wide.  The  board  is 
painted  gi-een,  and  placed  on  the  grass  about  three  yards  west  of  the  Jletoorological 
( >b8ervatory , 

MET-,01t<H.0<JICA  .    <»]!S  ■,l,VirOnY. 

In  1862,  a  small  building  for  the  special  protection  of  thermometers  was  erected 
about  four  yards  southwest  of  the  southwest  corner  of  the  south  wing  of  the  Obser- 
vatory.    It  is  constructed   of  wood,  and  painted  white  throughout. 

Its  form  is  octagonal,  each  side  being  2,4  feet  wide  and  6.3  feet  bigli  to  the  eaves. 
The  roof  is  of  tin,  unpainted  en  the  under  side.  The  ceiling  is  of  thick  boards,  tightly 
fitted  together,  and  between  it  and  the  roof  there  is  an  open  space  freely  commu- 
nicating with  the  open  air. 

On  the  north  side  is  the  door,  which,  as  well  as  the  sides,  is  of  double  louver- 
work,  with  a  space  of  three  inches  between  the  two  divisions.  The  sides  terminate 
one  foot  from  the  ground,  and,  as  the  building  is  situated  on  a  grass-plat,  under 
ordinary  circumstances  the  instrument  should  indicate  the  true  temperature.  This 
building  was  moved  on  April  9,  1874,  to  a  point  18.8  yards  west  of  the  south  wing  of 
the  main  building  and  17,3  yards  south  of  the  Transit  Circle  I'ooni. 

The  dry-,  wet-bulb,  maxiraxmi,  and  minimum  thermometers  are  in  the  Meteoro- 
logical Observator}',  and  are  all  supported  by  means  of  arms  and  brackets  to  an 
upright  metallic  shaft,  which  is  firmly  secured  to  the  ground  in  the  center  of  the 
building. 

The  bulb  of  the  minimum  thermometer  is  5.8  feet,  those  of  the  dry-  and  the  wet- 
bulb  thermometers  are  4.2  feet,  and  that  of  the  maximum  thermometer  is  3  2  feet  above 
the  ground. 

A  standard  thermometer  (Troughton  &  Simms,  No.  1)  is  suspended  between  the 
dry-  and  the  wet-bulb  thermometers,  and  is  frequently  used  as  a  check  on  the  other 
instrument's. 

From  frequent  comparisons,  it  has  been  ascertained  that  the  errors  of  the  mini- 
mum and  wet-bulb  thermometers  are  not  appreciable,  and  therefore  the  published 
observations  with  these  instruments  are  from  the  unmodified  copies  of  the  original 
records. 

The  maximum  and  minimum  thermometers  were  read  at  the  end  (midnight)  ot 
each  day.  • 

DIEECTIOH    AND    FOBCE    OF   THE    WIND. 

An  ordinary  wind-vane  revolves  freely  on  a  spindle  at  the 
staff,  and  the  direction  of  the  wind  is  estimated  from  the  known 
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of  the  main  building  of  the  Observatory.  The  velocity  of  the  wind  is  recorded  in 
numerals,  of  whicli  o  indicates  a  calm,  i  a  very  slight  breeze,  and  so  on  up  to  lo, 
which  would  indicate  a  violent  hurricane. 

These  recorded  numbers  are  only  estimates,  and  at  best  are  but  approximative. 

CLOUDS. 

In  the  description  of  the  prevailing  forms  of  clouds,  the  nomenclature  of  Howard 
is  used :  C ,  K.,  S.,  N.,  being  the  symbols  for  the  forms  designated  cirrus^  cumulus^ 
stratus,  nimhus ;  and  the  letters  C.  8.,  C.  K.,  etc.,  indicate  the  combination  cirrO'Strntus, 
chro-cumuIuSj  etc  l^he  })ortion  of  the  sky  obscured  is  determined  by  estimation  after 
a  careful  scrutiny  of  the  clouds  or  sky.  A  clear  sky  is  denoted  by  o,  and  a  total 
obscuration  by  lo. 

RAIN-GAUGE. 

This  instrument  is  placed  within  the  inclosure  for  the  protection  of  the  solar  ther- 
mometer. It  consists  of  a  cylinder  0.8  inch  long  and  4.1  inches  in  diameter,  soldered 
to  an  inverted  cone,  which  is  loaded  with  lead  on  the  outside  and  near  the  apex. 

The  cone  rests  in  an  aperture  in  the  horizontal  top  of  an  oblong  box,  and  this, 
aided  by  the  weight  of  the  lead,  prevents  any  disturbance,  even  during  high  winds. 
Tlie  top  of  the  gauge  is  20  feet  above  the  ground,  and  is  free  from  all  shelter,  even  in 
driving  rain-storms. 

At  the  apex  of  tlie  cone  is  a  small  aperture,  through  which  the  water  passes  to  a 
receiving-bottle  in  tlie  box. 

The  rain  is  measured  in  a  glass  cylinder,  with  an  internal  diameter  of  0.60  inch, 
so  graduated  that  the  depth  of  rain  can  be  determined  to  within  0.002  inch. 

The  gauge  is  examined  every  day,  and,  as  the  apex  of  the  cone  closes  the  mouth 
of  the  bottle  except  through  the  small  aperture,  there  is  little  or  no  loss  by  evaporation. 

Each  inch  of  snow  is  assumed  to  be  equal  to  o  1 1 1  inch  of  rain ;  but,  whenever 
practicable,  the  snow  has  been  melted,  and  measured  in  the  graduated  cylinder. 
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In  previous  years  all  of  the  meteorological  observations  have  been  published  in 
full.  It  has  been  deemed  unadvisable  to  continue  that  system  of  publication,  and  in 
this  volume  the  matter  published  is  confined  principally  to  the  results  deduced  from 
the  observations. 

EXPLANATION    OF   THE    TABLES. 

Table  I. — Contains  the  mean  of  the  eight  observations  on  each  day,  corrected  for 
temperature  and  for  eiTor  of  scale. 

Table  IL — Contains  the  maximum  and  minimum  corrected  readings  from  the 
daily  record  of  observations. 

Table  III. — Contains  the  mean  of  the  eight  observations  on  each  day,  coirected 
for  error  of  scale. 

Table  IV. — ^Contains  the  observations  with  the  maximum  and  minimum  ther- 
mometers, together  with  the  mean  results. 

Table  V. — The  quantities  in  this  table  are  collated  from  Table  IV. 

Table  VI. — Contains  the  mean  of  the  eight  observations  of  cloudiness  and  force 
of  wind  (see  page  6  of  this  Introduction),  together  with  the  amount  of  rain  or  snow, 
and  such  explanatory  remarks  as  were  entered  in  the  observing-book. 

Table  VII. — Contains  the  amount  of  rain  and  snow  for  each  month  and  for  the  year. 
The  depth  ot  snow  is  measured  only  when  the  snow  is  dry,  but  the  second  column 
contains  the  amount  of  melted  snow  measured  as  rain. 

Table  VIII. — Contains  the  monthly  and  annual  means  of  the  corrected  readings 
of  the  barometer,  and  the  dry,  wet,  and  sun  thermometers  at  the  hours  of  observation. 

Table  IX. — Is  a  condensed  monthly  and  annual  exhibit  of  the  direction  of  the 
wind  at  the  hours  of  observation. 

Table  X. — Is  a  condensed  monthly  and  annual  exhibit  of  the  kinds  of  clouds 
prevailing  at  the  hours  of  observation. 
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Tablk  I. — Daily  Mean  of  the  Corrected  Headings  of  the  Barometer  in  1877. 


Day. 

1 
January,  j 

1 
in. 

February, 
in. 

March. 

April, 
in. 

May. 

June. 

July, 
in. 

August, 
in. 

September. 

_ 

in. 

October.  * 

November, 
in. 

i  December. 

1 

in. 

in. 

in. 

1 
in. 

1 

in. 

1 

29.936    , 

30.077 

30.137 

30.158 

29.803 

30.065 

29.763 

30.003 

29.719 

30.105 

29.954 

30.074 

2 

29.782 

20.964 

29.663 

29.970     j 

29.833 

30.022 

29.872 

29.951 

29.719 

30.016 

29.555 

30.334 

3 

30. 109 

3^  ^5 

29.789 

30.122 

29.5=6 

29.S96 

29.830 

29    ?22 

29.851 

29. 900     1 

29.945 

30.371 

4 

30.113     , 

30.275 

29.806 

29.975 

29 . 766 

29  863 

29.910 

29.8.2 

29.986 

29.485 

30.248 

30.209 

5 

30.221     ' 

30.059 

30.123 

29.754 

29.841 

29.742 

29.923 

29.92b 

30.022 

29.815 

29.994 

29.801 

6 

30.052 

29.99S 

3^.153     1 

29. 80S 

29.S65 

29.542 

29 . 805 

29.646 

30 . 029 

30  228 

30.100 

29.800 

7 

29.505 

29.927 

30  053     1 

29  93* 

29.814 

29.699 

29.970 

29.723 

29.924 

.     30.352 

30.406 

30.214 

8 

29.710 

30.027 

29 . 800 

29.848 

29 . 660 

29.b86 

29  965 

29.675 

29.985 

30.078 

30.014 

30.107 

9 

30.200    1 

30.071 

29.423 

29.719 

29-713 

29.S29 

29.761 

29.612 

30.033 

30.036 

29.6S0 

30.291 

lu 

3'.iS5 

30.119 

30.235 

29.821 

29.SS9 

29-774 

29.685 

29.717 

2   .993 

30.017 

30.069 

30.167 

II 

3   .134     1 

30  209     , 

30  43t» 

29.869 

30.143 

30.001 

29.799 

29.951 

29.979 

29.933 

30.192 

1      30.050 

12 

3     157 

30.101 

30. '65 

29.919 

30.269 

3-^-1^5 

29.953 

29.915 

30.049 

'     30.039 

30.165 

30.195 

13 

V9  960 

30.4IQ 

29.962     1 

30.050 

30.262 

30.137 

29.927 

29.799 

30.019 

30.158 

30.207 

29.901 

M 

29  968 

30 . 466 

29.893     1 

29.918 

30.243 

3^  095 

29.937 

29.753 

29 . 966 

30.191 

30.301 

30.254 

»5 

29.901 

30.315 

29.849 

29.9S6 

3'. 157 

30.053 

29.918 

29.720 

;       29 . 9 1 2 

'     30.186 

30.173 

30.152 

16 

29. 80S 

30.018 

29.873 

29.944 

29.991 

29.907 

29.838 

29.735 

29.949 

30.049 

30.053 

30.084 

17 

30.427 

29.900 

29.92Q 

29.873 

29-955 

29945 

29. 8 10 

29.813 

29 . 830 

30.062 

29.989 

30.107 

18 

30.415 

29.984 

30.059 

29.819 

29.964 

29  990 

29.819 

29.906 

29.927 

29.969 

30.042 

30.360 

19 

30.153 

29.659 

30.036 

29.593 

29.S91 

29.879 

29.660 

29.939 

30.035 

29.924 

1       30.203 

30.342 

20 

29.666 

29.955 

30.157 

29.449 

29.768 

29.999 

29.726 

29.913 

29.945 

29.811 

30.424 

30.233 

21 

30.109 

29.835 

29.851 

29.883 

29.632 

29.817 

29.890 

.       29.931 

29.920 

29.607 

30.399 

30.449 

22 

30.222 

29.837 

29.864 

30.161 

29.527 

29.760 

30.041 

29.952 

30.185 

,     29.651 

30.180 

30.425 

23 

30.256 

29.676 

29.797     ' 

30.155 

29.687 

30.044 

30.146 

29.942 

30.218 

[     30.030 

30.069 

30.405 

24 

30.049 

29.467     ■ 

29.927 

29.897 

29.822 

29.871 

30.086 

29.9TI 

30.165 

!     -^0.031 

29.743 

30.263 

25 

30.264 

29.765 

29.995 

29.924 

29.913 

29.799 

29.923 

.       29.933 

30.133 

1     29. 886 

29.715 

30.023 

26 

i     30.240 

30.077 

29  526 

30 . 020 

29.9S3 

29.791 

29.861 

.      29.998 

30 . 080 

,     29.768 

29. 575 

29.862 

27 

1     30.038 

30.188 

29355     , 

29.948 

30.090 

29.b36 

29.911 

30.103 

30.043 

29.8S5 

29.783 

29.843 

s8 

1     30.250 

30.107 

29. 5U 

29.744 

30.201 

29.949 

29.921 

30. 102 

30.016 

30.075 

29.954 

30.003 

29 

30.164 

•           • 

.  29.718 

29.695 

30. i6r 

30  •U 

29.787 

29.974 

29.963 

30.031 

29  753 

29.902 

30 

1     30.346 

.      . 

30.097     , 

29755 

30.036 

29.941 

29.763 

29.920 

30.079 

'     29.965 

29.890 

29.358 

31 

30.338 

30.088 

1 

•           • 

30.294 
29.918     1 

•           • 

29.888 

29.983 
29.931 

•            • 

29.909 

29.899 
29.874 

,      29.896 
29.879 

•           ■ 

29.989 

29.801 
29.970 

•            • 

30.029 

29.532 

Mean  . 

30.021 

30.100 

in. 
Mean  barometric  pressure  for  the  year  .      .      .      .      .     29.966 

Maximum  mean  daily  prcssuie 30.471 

Minimum  mean  daily  pressure 29.360 

Range  during  the  year i.tii 


Table  II. —ilfoa/wMm  and  Mhnmuni  Corrected  Readings  of  the  Barometer  at  the  hours  of  observation  for  each 

month  in  1877. 


Maximum. 


Minimum. 


Month. 


January    . 
February 
March 
April  . 
May    .      . 
June  . 
July    .     . 
August 
September 
October   . 
November 
December 


Day  and  hour. 


17. 
14. 
11. 

23. 

13. 

13. 

23. 

27» 

23. 

7. 
21. 

21. 


3  p.  m. 
9  a.  m. 
9  a.  m. 
9  a.  m. 


9  a 
9  a 
9a 
9  a 
9  a 
9  a 
o 
9  a.  m. 


m. 
m. 
m. 
m. 
m. 
m. 


Reading. 


in. 
30.510 
30.520 

30.524 
30.239 
30.29S 
30.184 
30. i63 
30.150 
30.262 

30.413 
30.471 

30. 502 


Day  and  hour. 


7. 
24. 

9. 
20, 

22, 

6. 

19. 
9. 
1. 
4. 
2, 

30. 


6  a.  m. 
3  a.  m. 
6  a.  m. 
3  a.  m. 
3  p.m. 
3  p.  m. 
3  p.m. 
6  p.  m. 
3  p.m. 
3  p.  m. 
Noon 
3  p.  m. 


Reading. 


in. 

Maximum  for  the  year 30.524 

Minimum  for  the  year 29.084 

Range  for  the  year 1.440 

Mean  monthly  range 0.967 


;n. 
29.263 

29.338 
29.0S4 
29.361 
29.404 

29.505 
29.636 
29.611 
29.661 
29.199 
29.312 
29.266 


Range. 


in. 

1.247 
1. 182 

1.440 
0.878 
0.894 
0.679 
0.532 

0.539 
0.601 

1. 214 

1.159 
1.236 


.77  m 


lO 


/ 
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Table  III. — Mean  Daily  Temperature  from  the  Dry-BtUb  Tliermometer  in  1877, 


Day, 


I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 
24 

25 

26 


January. 


17.0 
18. 1 

7.8 

8.0 
II. I 
22.2 
36.0 
30.2 

15. S 

16.7 

23-5 
33-6 

33.9 
29.4 

32.0 

39.8    • 

32.8 

31.6 

33.9 
41.2 

32.2 

28. 6 

26.8 

27.0 

23.7 

26.2 


27 

33.5 

28 

34.6 

29 

36.2 

30 

36.8 

31 

37.7 

Mean 

27.7 

February. 


47.7 
47.3 
43.6 

38.3 
36.3 

39.4 
40.7 

37.1 
34.8 
33.8 
40.0 
43/2 
28. -6 
29.2 
32.8 

40.5 
34.8 

33.9 
34.9 
30.4 
40.5 
42.9 

41.5 
37.1 
39-7 
35.4 
37.6 
38.2 

•  ■ 


37.9 


March, 


April. 


Mav. 


39-4 
43.8 
47.0 

45.5 
33-2 
33-5 
41.3 
5'. 7 

45.5 
26.2 

32.0 

43.6 
46.4 

41.4 

35.5 

36.9 
28.6 

24.0 

23.7 
27.1 

39-9 
43-4 
50.4 
52.9 
51.7 
47.6 

42.7 
40.0 

40.3 
43.4 
40.2 

39-9 


S2.4 

53.1 

4X.3 
42.1 

41.5 

48.5 
50.8 

42.7 
42.8 

47.4 
50.8 

52.1 
41.2 
45.0 
48.2 
53.6 
56.8 
56.4 

55.7 
58.3 
51. 1 
56.8 
60.0 

64.5 
62.7 

54-4 
50.3 
53.0 
59.2 
58.6 

•  • 

51.7 


46.9 

45.4 
47.4 
54.1 
52.7 
49.6 

5»-4 
48.1 

48.7 
50.8 
52.8 

■55.5 

54.4 
61.3 

65.3 
70.6 

74.3 

77.4 
78.2 

77.3 
75.6 
69.4 
64.7 

52.4 
54.5 
58.7 
f.1.7 

^>3.3 
65.6 
66.9 

f7.7 


I  I  I 

June.  July,      l  Auguit.   {September. 


October. 


60.1 


70.7 
73.6 
73.0 

71.7 
70.5 

68.4 
68.0 

72.4 

7*7 
69.3 

63.7 
64.9 
72.1 

75.6 

75.7 
74.4 
76.8 

77.2 
80.0 

76.4 

75.? 
69.9 

64.7 
69.2 

76.8 

79-6 
76.1 

66.2 

69.1 

74.7 

.      . 

72.4 


81.2 
77.6 

71.9 
73.8 
72.6 

72.9 
72.8 

75.1 

78.5 
78.4 
73.7 
73-0 
72.3 
71.8 

76.9 

79.5 
79.4 
78.1 

75.4 
73.1 
75-4 

76.3 
76.2 

79.3 
81.3 

83.  ^ 
82.7 

79.6 

77.9 
80.8 

78.3 


76.7 


73.9 
71. 1 
75.6 
73-8 
70.1 

72.3 
75. t 
76.5 
74-5 

74.9 
72.8 

76.2 

73.0 

75.2 

73.0 
72.0 

72.1 

72.8 

74.0 

72.7 
74.6 
75.2 

73.5 
77.0 

75.7 
74.8 

76.3 
79.2 
80.8 

79-7 
79-3 


74.8 


77.4 
69.1 

63.4 
66.2 

68.1 

65.8 

62.9 

59  7 
63.2 

65.1 

67.9 

70.1 

70.2 

73.1 
74.8 

74-4 
73.2 
63.8 
60.0 
61.3 
62.5 
57.8 
59-2 

^3-3 
66.3 

68.6 

69.3 

70.6 

70.6 

66.8 


66.8 


64.2 
66.2 
67.1 

67.5 
55.2 

519 
52.0 

56.4 

58.1 

57.1 

55.3 
51.2 

51. o 

56.6 

61.6 

64.1 

64.0 

60.6 

65.1 

68.0 

60.5 

51.5 
51.2 

55.7 

56.3 

55-9 

49-3 

55.3 
6r.6 

54.9 
52.3 

58.0 


November.  December. 


48.0 

55.8 
46. S 
42  3 
46.8 
40.5 
3^.8 
46.9 

59-2 
43.1 
37.8 

40.7 
42.3 

44.7 
54.1 

57.3 
51.0 

45-8 
38.0 

37. « 

36.7 
45.6 

53.5 
57.6 

54.6 

53.0 

46.9 

45.6 
38.9 
25.9 


45.8 


28.8 

31.3 
31.1 
35.6 

48.8 
40.7 

36.3 
36.9 
33.2 
'34.8 
42.1 

43.4 

46.7 

39-9 
38.0 

49.8 

47.a 
44.2 

41.6 
48.1 
45.2 
44.2 
46.5 

43.9 
44.6 

42.6 

45.2 

42.6 

39.4 
36.8 

34.4 


40.  S 


54*.5 


Mean  temperature  for  the  year  by  dry-bulb  thermometer. 

Maximum  mean  daily  temperature 83''.i 

Minimum  mean  daily  tcrrperature 7".8 

Range 75  .3 
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Tabli:  IV. — Temperature  from  the  Maximum  and  Minimum  Tfiermometers  in  1877. 


Dir. 

Jan 

uary. 

Februarv. 

• 

March. 

1 

April.            May.             June.      \      July.      | 

1                     ' 

- 
August. 

1 
September.    October.     November.'  Dece 

mber. 
Min. 

e 

Max. 

Min. 

Max.  Min. 

1 

1 
Max.'  Min 

Max.  Min.  M.ix.,  Min.  Max. 

1 

1           '           ' 
Min.  Max.  Min.- 

1 

Max.  Min. 

1 

0    1      0 

Max.' Min.   Max. 

1 

Min. 

Max. 

Min.' 

1 

0 

1 
Max. 

• 

• 

! 

•          0 

e 

0 

1 

0              0               e                0      j        0 

1 
000 

1 
0    1      0 

0 

0 

0 

0 

I  -21.0 

II. 2 

65.0'  36.0 

56.5 

24.6 

67.5     41.0     54.5  1  37.0     87.0 

54.2 '92.0   70.8   81.0I67.6    90.7   66.5 

80.5    50.0 

61.0 

35.0    41.0    17.2 

2     26.0 

+  6.5 

54.1    39.0 

50. 5 

37.0 

59.7     36.2     55. I      36.0     89.7 

58.088.1    69.0,78.5*65.5    81.7    56.0 

78.0 ,54.5!  68.0 

41.0    41.024.0 

3    25.7 

-  5.5 

55.0   31.0    57.0139.0 

54.0   29.0    57.5'37.o   91.5 

630,84.0   63. 0   86.2 '66.0, 77.0   53.0    76.7156.0,60.0 

35.0.47.51  19.5 

4  ■  20.0 

-  8.5 

52.5    28.0    57.5  1  31.0 

46.5    38.5    68.5  "39  5    80.0 

65.0,84.7   64.6   85. 0   64.5,83.0   50.0    71.0   52.5    58.7 

29.2  ,46.4,25.0 

5     -•7. 5 

-  9-5 

42.0   3'-5 '43.5  1  26.0    49. >    35-2    f)4.oi46.5    83.1 

63.0   86.5    61.0   34.0    58.0    79.7,56.0   65.4 1 42.4' 57.0 

38.0    58.5,38.5 

6     36.5 

-h   7-0 

51. 0    31.0 

44.7   23.0 

64.0   34.5  ,  56.5  1  42.0   81.0 

60.0   83.5    64.0   88.0' 58.0' 68.0  63.0   67.0   40.0' 53.0 

28.0;  53.0' 34.5 

7     •53 

28. 5 

59.0   25.5 

54.5130.0 

66.0.35.0   66.5,37.0   78.7 

58.8'85.o   60. 2'87. 3165. 0166. 5    57.0^67.0   37.5    52.9 

24.0  ;47o',  28.9 

8    38.5 

18.0 

49.4    27.2 

66  ^  i  39.5 

49.0   36.2    51.0    43.5  1  86.0 

57.8  I  88.0   62.0I  S7.5  j66.o   64.1    52.8    66.8   49.5164.5 

32.0,53.5,27.0 

9  129  0 
10  ♦26.1 

t.5 

49.3    24.5 

00.3  ,  2i.O 

49.0   40.0' 57.5    40.0,86.0 

66.OJ90.5    65.0I80.8    67.0    76.5    49.0  i 71. 1 '46.5 , 70.0 

47.0   53.0  25.0 

7.0 

48.0  2r.5 

38.3    I7'^ 

62.0   37.0' 65.5  '  39.5    74.5 

57.5    86.7    69.0187.9   63.0    79.0I 52.0    73.5 143.5; 51.3 

32.6  '  50.9'  21.2 

11 

38.0 

10. X) 

60.5  1  24.0 

46.5    19.5 

67.0   34.5  1  65.8  '  40.0   73.0 

55.5  1  85.0   6'j. 5  187.0 '60.0    72.1    62.6  ,66.3  1  45.2  1  51. 1 

f  31.0  '  62.1 '  29.5 

12 

38.0 

29.0 

66.1  j26.8 

59.01  32.0 '67.0    35.0   67.5    45-2    76.5 

56.5,83.7    61.2 1 89.7 '62.0' 77.0  66.0   66.5    41.0158.0 

27.0   60.5'  30.5 

13 

41.0 

28.5 

40.0 

21.0 

52.5540.5    47.5    35.0,65.5    43. 084. 7 

61. 0186. 7   60.0   85.0168.0    75.0  66.5    67.0,39.5,62.7    27.2  1  61.01  35.5 

14 

38.1 

19.2 

43.7 

17.0 

47.5I37.0    58.5    34.0. 75.0. 47.6    86.1 

65.4184.5    59. 0187. 0167. 0!  84.1    64.3    73.5    42.2    62.5    28.0  .49.5  '  28.5 

»5 

35.5 

29.0 

48.0 

20.5 

44.5  ;  25.2  167.0    30.0   Si.i    48.086.0 

65.0:90.0   63.5183.8    64.5    85.0   67.0    77.5=42.6   68.5 

40.0   56.5  I  25.0 

16  '52.7 

32.0 

52.5 

29.9 

47.0,26.0   68.5    39.0   88.0    56.0   78.5 

68.6   92.2    67.2    84. 5    61.0,85.0   66.5    80.5,50.0   69.1 

41.0   65.1  ,36.2 

17    38.5 

29.5 

43.5 

25.0 

36.5:21.0166.0   47.5    88.5.58.0   86.7 

66.0   90.5    71.0   85.0.60.0    87.1    63.5    70.0   50.5 166. 5  j  39.0    61.5    33.8 

18    35.7 

27.6 

48.0 

32.0 

36.0' II. 2 165.0   47.5    92.9   61.5    87.5,67.0   885    C8.0   S6.7   6i.O;74.5    54.0    76.048.5 . 53.5 I34.5    49.5    37.0 

19  I37.0 

31.5 

40.5 

28.0 

28.5 1 17.0   65.5    48.0   91.5    64. 5*94. 5167.0   81.1    70.489.5    59.071.5    52.0    80.0. 55.0   49.7 

27.8    53.1    32.5 

20    590 

32.4 

43.5 

20.0 

42. 0>  14.0,69.7    448    90.7    66.0   87.0   67.2,78.5    67.8  l89.0;6i.o:  69.1    51.5    78.7160.5    53.0 

28.0   67.7   34.8 

11    43.0 

28.0 

61.9 

25.5 

50.0130.0,60.0    39.0   89.1,64.5    89.5 

65.0   86.0   67.0 '89.7   61.0 176.5   49.0   63.5    55.0   48.5 

28.0   50.0  39.5 

«    32.9 

20.6 

64.0 1  25.0 

50.5 '35.5 

73.0   41.0   84.5    62.0   75.5 

57.5    87.1    63. 5188. 563. 0,72.5    43.5    59. 5; 40.0 '52.4 

39.0   48.7   39.0 

«3 

3^.7 

18.0 

47.0,35.0 

70.0  !  35.0;  78.0    41.6     74.0    51.0    76.0 

49.0   83.5    70.0, 85.0 '65.0  j  77.0   43.0    70.0    35.9    58.5 

47.5    52.0,3^.0 

^ 

36.2 

17.0 

46.5.32.0 

72.5  1  35.5 

83.5    45.0   62.5    43.0   81.5,56.0189.0   71.5  1 86. 7  169. 3    80.0  48.2    74.5    40.8   62.0 

53.0   52.5   40.0 

25    35.0 

13.5 

49.»    31.5 

62.5  141. 0 

72.5    49.5    ()9. 5  '  40.0   90.0   68.0,92.7    71.5    86. O166.0    82.5    53.5  ,  74.0   43.0    58.5 

47.6   47.7   40.3 

26 

42.1 

II. 0 

41.5*30  5 

56.0  43.0 

62.0   44.5    73.9'45.8   94.5   66.0,96.5    70.0   89.0. 63. 5    82.7    55.0,63.0   47.5    62.5 

45.5  '45."7    38.6 

«7 

53.5 

19.5 

46.1  i28.5 

46.5  I  42.0 

53.0   47.0    74.0   49.O188.5    66.5    98.2    72.0   91.0,68.2    82.0   58.0    58.5    45.0   55.5 

39.0 '50.5    38.0 

«8  1435 

24.5 

51.5126.5 

49.5  31.0 

58.5    5''.o   79.5  149.0,70.5    59.0I95.3    71.7 

94.0  1 66.0, 78.0  64.5    60.5 ' 49.0 ' 55.5 

34.0    56.0    31.2 

*9    53.5 

24.0 

1 
.    .      .    . 

51.5  31.0 

66.5    520   80.8    50.0   80.0 

59.5    91.0    71.5 

96.0,67.0181.9   62.2    77.1    49.5,55.0 

26.0  1  49.5  '  28.8 

30    55.0 

24.0 

•    .      *   . 

58.5    3t.o 

67.5    52.01  82.3' 50.5  ,87.5 

60.0   92.5  '  72.5 

91. 1  1  69.0    79.5  1  56.0    59.5    48.5  1  55.0 

19.0 

45.5    35.0 

31 

54.0 

25.0 

a         * 

•        • 

27.6 

50.0 

51.2 

1 

40 

39.0 

.    .    84.5 ' 51.01    .    . 

1           '           1 

.    .    88.1 169.0 

1           1 

90.6   69.0 

.    .  1    .   .  ' 60.0140.0 

'          1 

•       • 

158.5 

■       • 

34.8 

42.1 
52.2 

25.5 

Mmh. 

38.5 

18.7 

50.7 

29.9 
.5 

1 

62.8    40.6    72.8 

1 

1 
47-9    83.7 

1           1 
6t.6;88.i    67.2 

1 

1 
87.2,64.2 

1 

i          1 

'  78.0   56.7 

'       67.4 

70.1 

46.5 

31.6 

femn* 

2i 

L6 

39.2 

51.7              60 

1 

.3               72 

.7       1       77.6 

75.7 

1 

58.3              4fi 

1 

►  .6 

4i 

.9 

o 

Mean  temperature  for  the  year  from  the  maximum  and  minimum  thermometers    .     55.1 

Maximum  temperature  during  the  year 98.2 

Minimum  temperature  during  the  year —  9.5 

Range  during  the  year 107.7 


Table  V. — Maximum  and  Minimum  Temperatures  for  each  month  in  1877. 


^Month. 


Maximum. 


Day. 


r 


20 
12 

24 
24 

iS 

26 
27 

29 
I 

16 

9 
20 


Reading. 


59.0 
66.1 

72.5 

83.5 
92.9 

94.5 
98.2 

96.0 

90.7 

80.5 

70.0 

67.7 


Minimum. 


Day. 


Reading. 


5 

14 
18 

3 
2 

23 

14 

5.6 

23 
23 

30 
I 


-  9-5 
+  17.0 
II. 2 
29.0 
36.0 
49.0 

59.0 
58.0 

43.0 

35.9 
19.0 

17.2 


Range. 

0 

68.5 

49.1 

61.3 

54.5 

56.9 

45.5 

39.2 

38.0 

47.7 

44.0 

51.0 

50.5 

12 
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Table  VI. — Clouds,  Wind,  and  Weather  in  1877. 


w 

1 

0 

•0 

3 

0  en 

Date. 

7j  ^ 

W    0) 

,9.  c 

c  c 

c  Be 

rt 

CS 

v 

0 

S 

S 

1877. 

Jan.        I 

8.8 

1.2 

2 

3.1 

,      2.2 

3 

4.4 

I.I 

4 

2.4 

I.I 

5 

4.4 

I.O 

6 

9.9 

I.l 

7 

5.1 

1.6 

8 

5.6 

1.9 

9 

2.9 

1.4 

10 

6.0 

1.0 

II 

7.8 

I.I 

12 

10. 0 

1.0 

13 

8.1 

1.4 

14 

7.0 

I.I 

15 

10.0 

1.0 

16 

9.1 

1.0 

n 

10. 0 

1.5 

1 

iS 

10.0 

•               1 

1.0 

19 

10. 0 

1.0 

20 

9.7 

1.5 

21 

10. 0 

r.4 

22 

9.8 

1.0 

23 

9.2 

1.0  1 

24 

6.6 

•  2.0 

25 

1.4 

1.2 

26 

0.0 

1.0 

27 

2.0 

1.0 

28 

1.3 

1.0 

29 

2.2 

r.ol 

30 

2.3 

1.0    1 

31 

6.2 

1.0    1 

Feb.      I 

8.1 

1 
1.0 

2 

6.0 

1.0 

3 

6.2 

1.0 

4 

5.4 

1.0  ; 

5 

7.4 

1.0  i 

6 

0.2 

1.2  i 

7 

2.4 

I.I 

8 

1.2 

1.0 

9 

1.4 

1.0 

10 

I.I 

1.0 

11 

0.0 

1.0  ' 

12 

5.6 

1.9 

13 

0.6 

2.0 

14 

3.1 

1.0 

»5 

2.5 

1.0 

16 

6.6 

1.0 

17 

3'* 

2.8 

iS 

3.0 

1.8  ■ 

19 

7.6 

I.I 

20 

1.5 

2.0 

21 

1.5 

1.2 

22 

5.5 

1.0 

23 

10. 0 

1.4 

24 

10. 0 

2.1 

25 

8.0 

1.9 

26 

8.6 

1.6 

27 

9.5 

1.0 

28 

4.6 

1.4 

Mar,      I 

2.5 

1.0 

2 

10. 0 

I.I 

3 

6.5 

1.6  , 

4 

4.9 

2.1 

5 

7.5 

1.2 

6 

2.6 

2.2 

7 

6.4 

I.I 

8 

8.6 

2.1 

Remarks. 


Began  10  snow  at  noon;  continued   13  liours  ; 
depth  of  snow,  12.5  inches. 


Rain  and  sleet  from*3''  p.  m.  till  .ifter  midnight ; 
amount,  1..100  inch. 


Light  rain  in  the  evening ;  amount,  0.044  inch. 


Snow  and  rain  during  the  day  ;  amount,  0.294  inch. 

Rain  and  snow  in  the  afternoon;  depth  of  snow, 
0.5  inch|;  amount  of  rain^and.snow,  0.1 50  inch. 


Rain  during  the  day  ;  amount,  o.soojnch. 

Rain    and   snow;   depth  of   snow,    3.0  inches; 
melted  snow  and  rain,  0.748  inch. 


Date. 


Rain  in  the  evening  ;  amount,  0.090  inch. 


1877. 

Mar.      9 

10 

II 

12 

13 
14 

!«; 
It) 

17 
18 

»9 

20 
21 
22 

23 
24 

25 
26 

27 
28 
29 
30 
31 


April 


Slight  rain  in  the  afternoon. 


Rain  at  3''  p.m.;  continued  16  hours;  amount, 
0.955  inch. 

Light  rain  at  i'*  a.  m.;  amount,  0.106  inch. 


Rain  from  7**  a.  m.  to  3  p.  m.;  amount,  0.810  inch. 


Light  rain  in  the  morning  ;  amount, 0.024  inch. 


May 


I 

2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
14 

15 

16 

17 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 


I 
2 

3 
4 

5 
6 

7 
S 

9 
10 

II 

12 

13 

14 

15 
16 


3 
O 


c 
a 

?5 


c 


30       8.6 


8.0 
5.6 

7.2 

4.1 

7.3 

7-9 

5.7 

10. o 

9.0 

4.3 

3.5 
6.6 

6.9 
4.4 

2.5 
6.2 


o 

o 
u     • 

o 


Remarks, 


7.2 

0.4 

1.8 

10. o 

9.4 
10. o 

1.0 

6.8  I 
10. o 

5.0 

S.5 

3.0 
10. o  I 

9.9 

6.1 

4.8 
10. o  ' 
10.0 

9.9 

5.S  : 

7.0  i 

0.4 
6.6 

8.1  , 

9.5     : 

5.1 
9.2 

8.8 
5.0 
2.1 
10. o 
9.8 

5-1 
0.6 

0.4 

7.0 

7.0 

0.3 

4.9 

8.8 

8.5 
10.0 

8.1 

4.1 
0.0 
1.2 

2.4 

4.5 

8.5 
10. o 

10. o 

9.9 


3.6 

2.4 
I.I 
1.0 

14 
1.0 
2.5  I 
1.0  I 

'•5 
2.0  , 

1.2 

1.4 
1.0 
1.9 
1.0 
1.0 
1.8 

2.«^ 
3.6 
1.0 

3.6 
2.4 
i.O 

1.4 

1.2 
I.O 
I.O 

1.6 

I.O 

1.5 

3-4 
2.4 

I.I 

I.O 

1.9 

1.8 

1.0 

1 .0 

I.I 

1.0 

1.0  ' 

1.6 

2.0 

2.0 

2.1 

1.5 
1.8 
1.0 
1.0 
1.0 
1.0 

I.I 

1.9  i 
2.4 

2.2 
I.O 
I.I 
1.2 
I.O 
1.2 
I.I 
1.8 
1.2 
I.I 
I.O 
I.O 
I.O 
I.O 


Rain  in  the  morning;  amount,  0.410  inch. 

Began  to  rain^at  6^*  p.  m.;  amount,  0.190  incl 
Light  rain  in  the  evening  ;  amount,  0.056  ins 
Light  rain^and  hail  at  s^  p.  m. 


Snow  in  thejafternoon  ;  dcptb>,  i.o  inch;  vt 
melted,  0.266  inch. 

Rain  in  the  morning;  amount.  0.142  inch. 


Lunar  halo  at  ii^^  p.  m. 

Rain  during  the  day;  amount.  0970  inch. 
Rain  during  the  day  ;  amount,  0.221^  inch. 
Light  snow  after  9**  p.  m. 


Rain  during  the  day  ;  amount,  0.376  inch. 


Light  sleet  at  o^  45"*  a,  m. 


Light  rain  at  noon  ;  amount,  o.ioo  inch. 

Heavy  rain  during  the  day  :  .imount.  i.S7oin 
Rain  in  the  morning;  amount,  0.3S6  inch. 


Light  rain  at  6i>  p.  m. 

Rain  during  the  day  ;  amount,  0.620  inch. 
Rain  during  the  day  ;  amount,  0.404  inch. 
Rain,  with  lightning  and  thunder,  at  5^  15"*^ 

amount,  0.432  inch. 
Rain  at  9^  p.  m.;  amount,  0.032  inch. 


Bright  display  of  the  aurora    borealis   du 
the  evening. 


Rain  during  the  morning;  amount. 0.104  ir 

Rain  during  the  day;  amount, 0.864  inch. 
Rain  during  the  morniDg  ;  amount,  0.116  ii 
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)ate. 


[877. 
ly    17 

18 

19 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 

30 

31 


ne 


I 

2 

3 

4 

5 

6 

7 

8 

9 
10 

II 

12 

13 

14 

15 
16 

17 

18 

19 
20 

21 

22 
23 

24 
2& 
26 

27 
28 
29 
30 

I 
2 

3 

4 

5 

6 

7 
8 

9 
10 

II 

13 

13 
14 

15 
16 

18 
19 


21 
22 

23 


•a 
a 

9j 


u     . 

-si 


3.1 
2.9 

0.7 
8.1 

6.9 
3.8 
2.8  I 

5.4 
3.1 
5.5 

5.7  , 
1.4 
0.1 
0.2 

4.0  ' 

2.0 
2.6 
6.1 

6.4 

8.4 
8.5 

7.8 

6.4 
9.8 

91 

7.5 
9.2 

7.9 

8.1  ' 
9.1 
5.0 

7.5 
3-6  . 
5.1 
7.4 

6.2 
0.1  , 

3.8' 
2.0  ■ 

3.8  ' 
7.6  I 
8.6  , 

6.4, 
3.9, 

5.5  ' 

5.9  I 

8.9     ; 


6.6 

2.4 
1.9 
6.1 

8.0 

7.0 
1.6 
2.0 

3.7 
2.4 
3.4 
8.1 
8.0 
9.9 

9.5 
9.1 

8.6 

9.6 


I 


.0 
.1 
.2 

.1 
.1 
.1 

.5 
.1 

.6  . 

.1  , 

.5  I 
.0  I 

.5  I 
.0 

.2  ' 

.1  ' 

.0  I 

.4 
.4 

.5  I 
.8 

.1  • 

.5 
.9 
.2  , 

.4 
.1 

.4  ' 
.0 

.2  I 

I 

.9 
.2  , 

.6 

.8 
.1 

.5 
.1 

.1 
.4 

.2 

.1 

.2 

.2 

.1 

.2   ' 

.0 

.2   > 

.4 

.6 

.3  ' 
.1  I 
.0 


Remarks. 


.0 
.1 
.1 

•'      Heavyshowerat  7**35"'  p.  m.;  amount,  0.436  inch. 

•2      Rain  at  6^  p.  m. ;  amount,  0.230  inch. 
.  8 

.2 

.8 
.8 

•^  '  Light  shower  in  the  evening;  amount,  0.036  inch. 
.0  ' 

• '      A  fine  display  of  the  aurora  borcalis  after  9*^  p.  m. 
.0  ' 

.0  . 

.0    : 


Sharp  shower  of  rain  at  2^  45"*  p.  m. ;  amount, 

o.2i6  inch. 
Rain  at  7^  a.  m. ;  amount,  0.034  inch. 
Rain  at  s**  3 1°'  a.  m. ;  amount,  0.764  inch. 
Heav}'  showers  in  the  morning  and  evening; 

amount,  1.464  inch. 


Rain  during  the  day;  amount, 0.146  inch. 
Light  rain  at  9^  35™  p.  m.  ;*amount,  0.012  inch. 


Heavy  shower  at  7*"  40™  p.  m. ;  amount,  1.774 
inch. 


Heavy  shower  at  9**  p.  m  ;  amount.  0.140  inch. 
Shower  at  6**  p.  m. ;  amount,  0.072  inch. 
Rain  at  7**  a.  m. ;  amount,  0.224  inch. 


Rain   in   the  morning  and   evening;  .imount, 
1.044  inch. 


Rain  at  3^  a.  m. ;  amount,  0,352  inch. 

Shower  at  8^  10™  p.  m. ;  amount,  0.040  inch. 
Rain  at  7^  35™  a.  m. ;  amount,  0.650  inch. 


Rain  at  6**  a.  m. ;  amount,  0.182  inch. 


Light  rain  at  2^  50°^  p.  m. 

Light  rain  at  9^  a.  m. ;  amount,  0.070  inch. 


Date. 


o 


'    c 


1877. 

July    24 

25 
26 

27 
28 
29 
30 
31 

Aug.      I 


Sept. 


I/} 

c 


8.5 

5.4 
4.8 

6.8 

7.9 
7-9 
^•5 
3.5 


I.I 
I.I 

I.O 
1.2 

1.0 
1.0 
1.6 
1.4 


9.1  I     1.6 


2 

10. 0 

1.9  , 

3 

6.9 

1.0  1 

4  ' 

2.0 

'•5 ; 

5 

0.5 

I.I ' 

6 

4.6 

i.> 

7 

8.1 

I.I 

8  ■ 

8.0 

1.0 

9 

8.6 

1.0 

10 

3.2 

1.5 

II 

1.9 

1.0 

12 

3.4 

1.5 

13 

8.4 

1.0 

14 

9.0 

I.I 

T5 

8.5 

1.0 

16 

3.4 

1.0 

17 

2.1 

I.I 

18  , 

1.6 

i.i 

19 

2.5 

I.I 

20  1 

4.3 

1.0  > 

21 

2.6 

1.0 ' 

22 

3.2 

I.I ' 

23 

8.0 

1.5 

24 

7.6 

1.2 

25  ■ 

8.2 

1.0 

26 

3.8 

1.0 

27 

3.5 

1.0 

28 

0.5 

1.0 

29 

1.2 

1.0 

30 

5.2 

1.5 

31  , 

1 

4.9 

1.0 

1 
I  ' 

8.3 

1.2 

2 

4.1 

2.0 

3 

2.1 

2.0 

4  , 

0.2 

I.I 

5  , 

7.2 

1.0 

6 

ig.o 

1.2 

7 

10. 0 

2.0 

8 

9.8 

1.6 

y 

3-5 

1.0 

10 

6.8 

1.2 

II 

10. 0 

1.0 

12 

9.2 

I.I 

13 

9.5 

1.0 

14 

9.2 

1.0 

15 

6.4 

I.I 

16 

6.5 

1.0 

17 

6.4 

I.I 

18  ■ 

8.0 

1.9 

19 

9.6 

1.0 

20 

9.1 

1.0 

21 

1.3 

1.4 

22 

0.0 

I.I 

23 

0.5 

1.2 

24 

0.8 

1.0 

25 

1.0 

1.0 

26 

3.9 

1.0 

27 

7.9 

1.0 

28 

9.5 

I.I  I 

29 

8.1 

1.4 

30 

0.7 

I.I 

Remarks. 


Rain  in  the  evening;  amount, 0.440  inch. 
Heavy  shower  at  b^  p.  m. ;  amount,  1.214  inch. 
Heavy  shower  at  3*'  p.  m. ;  amount,  2.:o8  inches. 


Rain  from  6'*  p.  m.  to  midnight;  amount,  0.400 
inch. 


I 


Heavy  shower  at  8'' 30"' p.  m. ;  amount,  0.730  inch.  ' 


Showers^uring  the  day;  amount, 0.906  inch. 


Light  shower  atV*  55™  P-  m- ;  amount,  0.085  inch,  i 


Rain  at  6'*  p.  m. ;  amount,  0.380  inch. 


Heavy  rain  from  9''  a.  m.  to  3*'  a.  m.  on  Septem- 
ber 8  ;  amount,  2.304  inches. 


lit'gan  to  rain  at  noon  ;  amount,  0.788  inch.  1 

Rain  at  7*^  a.  m. ;  amount,  0.60S  inch.  | 

Rain  at  9'*  a.  m. ;  amount,  0.370  inch. 

Light  rain  in  the  morning;  amount,  0.036  inch. 

Rain  during  the  afternoon  ;  amount,  o  464  inch. 


\ 
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Table  VI. — Clouds,  Wind,  and  Weather— Continued. 


Date. 


o    • 

o 
C  c 


CO 

^i^ 

06, 

1877. 

Oct.   I 

0.9 

2 

4.1 

3 

7.1 

4 

9.6 

5 

0.5 

6 

I.O 

7 

2.4 

8 

9.6 

9 

3.8 

10 

5.8 

II 

5.9 

12 

'X.2 

13 

2.6 

14 

1.2 

15 

1.3 

16 

2.7 

17 

6.2 

18 

3.2 

19 

5.8 

20 

8.6 

21 

10. 0 

22 

6.1 

23 

0.2 

24 

1.2 

25 

7.1 

26 

9.9 

27 

10. 0 

28 

7.6 

29 

5.2 

30 

10. 0 

31 

8.1 

Nov.   I 

4.8 

2 

8.4 

3 

I.I 

4 

2.1 

5 

8.7 

6 

3.8 

7 

1.0 

8 

8.1 

9 

8.2 

10 

9.8 

II 

6.1 

12 

0.1 

13 

0.1 

14 

5.8 

15 

8.4 

Remarks. 


Heavy  rain  during  the  day;  amount,  3.770  inches. 

Rain  during  the  afternoon  ;  amount,  1.502  inches. 
Rain  in  the  evening;  amount,  0,200  inch. 


.0 

.0 

.2 
2.9 
2.8 

.1 

.2 

.5 
.1 
.2 
.8 
.S 
.0 
.0 
.0 
.2 
.1 
.0 
.2 

.4 

.1 

.2 

.0 

.0 

.1 

.4 

.5 
.0 

.1 

.0 

.4 

.1 
2.2 

•9 
.1 

.0     Rain  at  3^  p.  m.;  amount,  0.614  inch. 

.0  ' 

•  4      Heavy  rain  in  theafternoon  ;  amount.  1.772  inches 

.*      Light  rain  in  the  evening;  amount,  0.050  inch 
2.1 
2.1 

.1 

.0 

.0 

.5 


Rain   at   intervals  during  the   20th   and   21st; 
amount,  0.5S0  inch. 

Light  rain  in  the  morning;  amount, 0,028  inch. 
White  frost  this  morning. 


Rain  at  9*^  p.  m, ;  amount,  0,098  inch. 


Rain  at  2''  a.  m. ;  amount,  0.076  inch. 


Rain  at  1 1^  45'"  p,  m. ;  amount,  o  850  inch. 


1877. 
Nov.    16 

17 

18 

19 
20 

21 

22 

23 

24 

25 

26 

27 
28 

29 
30 


Dec. 


I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
16 

17 
18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 
30 
31 


6.0 

3.1 
0.0 

1.8 

2.5 
6.9 

10. o 

10. 0  I 

9.9 

9.0 
8.8 
4.6 
6.6 
6.1 

2.4 


3.0 

4.4 
I.I 

6.2 

10. o 

6.1 

3.0 

1.8 

0.6 

3.7 

6.5 
1.4 

2.9 

0.2 

1.9 

3.1 
6.1 

5.4 

7.2 

4.1 

9.8 

10. o 

10. o 

10. o 

10. o 

10. o 

10. o 

4.4 
5.2 
9.8 

3.9 


1.0 
1.0 
2.0 

1.4 

I.O 

1.5 

1.6 
2.1 
3.0 
I.I 

1.4 
1.2 
I.I 
1.6 
2.9 


1.5 
1.4 

I.I 

1.0 

1.4 

2.5 
1.6 

I.O 

1.9 

1.2 
I.O 
I.I 

1.6 

2.0 
I.O 
1.2 
I.O 
1.2 
I.O 
I.O 
1.4 
I.O 
I.O 
I.O 
I.O 
I.O 
I.O 
I.O 
1.2 
3.0 
3.2 


Remarks. 


Light  rain  at  3^  a.  m. ;  amount,  0.034  inch. 


Rain  at  9^  a.  m. ;  amount,  0.370  inch. 
Heavy  rain  during  the  day ;  amount.  2.340  ind 

Shower  at  7^  20"*  a.  m. ;  amount,  0.390  inch. 


Heavy  rain;  amount,  1.020  inches. 


Heavy  rain  during  the  day ;  amount,  1.590  in' 


Table  VII. — Rain  and  Snow  in  1877. 


January 

February 

March   . 

April     . 

May 

June 

July       . 

August 

Scptcml)cr 

October 

November 

December 


Total 


Date. 


1877. 


Rain  and  melted 
snow. 


in. 
4.524 

1. 151 
3.096 
4.220 
1.786 
5.146 
6.100 
2.501 
4.570 
6.252 
6.320 
2.610 

48.276 


Depth  of  snow. : 


m. 
16.0 

•  • 

I.O 


17.0 
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Table  VIII. 


1 

1                                        Monthly  Means  of  Batometric  Pressure. 

1 

1 

Monthly  Means  of 

DO'  Th 

6b.    1    9I 

1 

ermometer. 

Month. 

ot». 

3^ 
in. 

6K        q\ 

Noon. 

3^ 

1 

1 
1 

Month 

I.                  o*'. 

1 

^\  ' 

^     Noon.'   3b.      6b. 

1 

9". 

1 

1877. 

in. 

in.         in. 

in. 

in. 

"T    :   1 

in.         in. 

1          1 

1877.           °     ° 

0      !          0                 0                 0               0               e 

January     .... 

30.084 

30.082 

30. 083  30. 1 29' 10. 0921 30. 063  30. 08 1 '30  09T 

January  .                 .      24.7    23.4 

22.2    24.1      33-4    34.71  3'. I    27.8 

rcbruary  . 

.     .  '30.027 

30.017 

30.02430.05,  30.02929.955  30.00430.023' 

February 

■                 •                 • 

34.0,  31.6 
36.6    34.9 

30.3!  34.2     45.3   48.5    42.5    36.7 

March  .     . 

■     .  I29.9M 

29.909 

29.932  29.956''29.937  29.884 

29.891:29.919     March 

33.8    38.4      44-9   47.8,  43.4    39-6 

1    April    .     . 

.    29.906 

29.896 

29.91429.92429.89729.852  29.849,29.883 

April . 

•         t 

,  46.7,  44.7 

43.7    51-6      57-6,  60.8    57.4    50.9 

May      .     . 

.     .    29.923 

29.920 

29.94629.95629.935129.89^29.90129933     May    . 

54.0    50.9 

51.0   62.4     69.1    70.7    64.9;  57.9 

June     .     . 

July     .    . 

29.912 

29.906 

29. 926 29. 939 29. 92729. 886 29. 872 29. 904'   June  . 

66.8    64  9 

655    74.3      79-6   81.0    76.6    70.1 

29,872 

29.867  29.89029.900129.888  29.855129.84529.876  1  July    . 

'  71.7'  69.5; 

69.7    78.3      83.9'  85.1    81.0    74.4 

August 

.     .    29.884 

29.881 

29.89629.90929.89029.853 

29.845*9.8731    August 

69-4,  67.3 

66.3,  76.1      83.3,  85.2    78.4    72.1 

September 

.    29.984 

29.983 

30.ooo30.02i'3n.oo2  29.960129. 968  29.992     September 

62.31  60,6 

59.8    68.0      74.9    75.6    69.01  64.4 

October 

29.974 

29.970 

29.984  30. C07129. 975  J9.931 

2'.j.947  29.971  1  (Jciobcr   . 

53.9    5'. 9, 

51.8    57.4      66.4    67.2    59.7    59.7 

November 

30.029 

30. 024  30. 033  30. C7C  30. 028  29. 999  30. oiS  30. 034  1  November     . 

42.7    41.2 

40.7    44.1      53.3    52.5    47.6    43-9 

December . 

30.105 

30.107 

30.11530.140 

30.089 

29.974 

1 

30.05830.08730 

1 

.102 

1 
.967 

December     .     .     .      38.0 

Annual  means  .     .      50. 1 

1 

36.3 

1 

35.0,  3: 

1 

47.5    52 

1 

r.6    47.3  48.3,  43.5  40.2 

1          '                  1 

Annual  means     .     . 

29.968 

29.964 

1 
29.97930.001 

29.935I29.94229 

1             1 

48.1' 

1 

'         1 

1-9     61.6,  63. ij  57.9    53.1 

1 
Monthly  Means  of  Wet  Thermometer,                                    ' 

Monthly  Means  of  Sun  Thermometer, 



Month. 

oh. 

3^.        6\ 

9". 

Noon. 

3^ 

6^ 

9"-    , 

Month. 

0^ 

'     0 

3»». 

6b. 

1 

9". 

0 

1 
Noon.      3b.        6b. 

1 

9^ 

1877. 

0 

0     1       0 

0 

0 

0 

1 

0        0 

1 

1877. 

Q 

0 

1 

0                      0              ^       0          1 

0 

January    .     .     . 

27.5 

26.1  ,  24.9 

27.1 

33.1 

34.4 

3'. 7 

28.9 

January  .      .      .      24.0 

22.3 

20.2    ' 

32.6        75.7       73.1       41.3       27.5 

February 

33.5 

31.4     30.5 

33.3 

40.8 

43.2 

39-9 

35.2     1 

February 

32.3 

29.4 

27.8    1 

4'<.I    ,    91.3      77.5  1   54.9      36.0 

March 

35.5 

34.1      33.0 

35-9 

40.7 

42.8 

40.1  ;  37.9  I 

March      .     .     . 

35.3 

33.7 

32.3 

66.0      88.5  ,  88.4     63.5      39.2 

April  .     .     . 

45-3 

43.9  '  43-3 

47.5 

51.5 

54.9 

52.1  1  47.9 

April .... 

43.9 

42.2 

42.4    ' 

84.9  1    95.5      94.1  1  57.0     47.0 

May    .      .     . 

52.4 

50.2  1  50.5 

58.0 

61.2 

62.3 

59-»  1  54.8 

May   .      .      . 

51.3 

48.7 

54.2 

108.6      124.8    |12I.I       94.9       61.5 

June   .     .     . 

65.8 

64.3      64.8 

70.2 

73.4 

74.3 

72.5     68.1 

June  .... 

i  63.3 

61.8 

72.7    , 

112.0    125.3    "9.9  1  79-7  1  66.7 

July    .     .     . 

70.8 

69.1      69.4 

74.7  i  77.8 

78.3 

76.4      72.9 

July    .... 

:  68.3 

66.7 

72.5 

115. 2     131.6  ,121.1      92.7  .  70.7 

Aug^ust 

69.1 

67.2      66.5 

72.8 

76.4 

78.0 

74.9     71. I 

August    .      .     . 

'  66.3 

64.5 

66.5 

114. 1     131. 1    131.2    109.6  1  68.3 

September 

61.9 

60.5      59.2 

65.4 

69.3 

69.8 

66.6  '  63.7 

September    . 

58.8 

57.9 

«;8.2 

101.6    116.5  1I06.3  ,  67.4      60.6 

October   . 

53.9 

52.1      51.5 

56.2     62.3 

62.9 

58.4     55.4 

October  . 

50.7 

48.5 

48.9 

89.7     104.9      81.8  ,  54.6  1  51.8 

November 

42. 8 

41.3  1  40.8 

43.6      50.2 

49.8 

47.0     44.4  1 

November    . 

39.3 

33.0 

37.7 

68.4      90.8  1  61.2      45.1      40.7 

December 

38.1 
49-7 

37-0     35.9 

37.1      44.1 

44.9 

41.9     39-4 

December     . 

35.1 

33.5 

45.6 

32.0 

1 

47.1 

1 

60.7 

1 
83.0 

1 

82.2     55.2     40.5  , 

i            1 

37.0 

Annual  means    . 

48.1     47.5 

1 

51.8 

56.7 

58.0 

55.0     51.6 

i 
Annual  means  .      47.4 

1 

104.8  1  94.3     66.7 

1            1 
;            1 

50.6 

Tabl: 

B  i: 

X. 

Shmoing  the  number  of  times  that  the  wind  blew  from  the  NORTH  at  the  hours  of 

1 

Showing  the  number  of  times  that  the  ijind  blew  from  the  northeast  at 

observation.  • 

the  houi 

rs  of  obseri'ation. 

Month. 

0  . 

'  3^ 

t\ 

9^ 

1 

Noon. 

:  3^ 

6. 

9^ 

Month. 

0^ 

1 
3". 

tK 

^    9b.      Noon.     3b.    '    6^, 

1 

1            ''        1          "■ 

9^ 

1877. 

1 

1 

■ 

1 

1877. 

January    . 

4     !       3 

3   ;     6 

9           8     1       5           5 

January    . 

4           3 

6 

3           2           3           4.6 

February  . 

0    1       I 

I     ,       I 

5           6     1       5           2 

February  . 

212,1 

3     ,       0     ,      0     1       1 

I 

March.     .     . 

2              2 

2 

3 

3           2           4     '      4 

March. 

2           I           3 

2:2              2              2 

2 

April   .     .     . 

3           6 

5     '       5 

6476 

April   . 

9     ,       6            8 

1       6           5           5     '       4     1      5 

May     .     .      . 

2 

3 

6 

5 

5           4           3           2 

May     . 

0     '       2 

4 

I       0       I   ;    I 

I 

June    .     .      . 

r 

I 

3 

2 

I            1     1       0           I         June    . 

2               2 

2 

1    2       0  1    0  1    0 

0 

July    .     .     . 

4 

3 

6 

4 

4     1       4 

5     '       3 

July    .     .     . 

\        ^      \        ^ 

2 

3 

224 

5 

August     .     . 

3 

2 

3 

4 

7           0 

6 

3 

August     «     . 

X           3 

2 

2 

2     13           I 

3 

September 

2 

4 

5 

6 

5           2 

2 

3 

September 

6           5 

6 

6     1       3            2           4 

6 

October    .     . 

3 

I           4 

4 

2           I 

3 

2 

October    .     . 

4     1       2 

4 

212,3              2 

3 

November 

I 

I 

0 

4 

3   :     2 

I           I     i 

November 

3           3 

3 

1        ^ 
3223 

3 

December 

o- 

0 

I 

5 

49  - 

4 

3 

4 

2     1    December 

3           5 

4 
45 

4           0           3     1       4 

1                          1 

4 
39 

Total     .     . 

. 

25 

27 

39 

54 

37 

1 

45 

1 

34 

I 

Total     .     . 

• 

38 

1 
38 

1 

1 

20     1     26           30 

1               1 
<               1 

i6 


RESULTS  OF  OBSERVATIONS  IN  1877. 


Table  IX — Continued. 


S/iowing  the  number  of  times  that  the^wind  bleiv  from  the  east  at  the  hours  of     Showing  the  number  of  times  that  the  wind  blew  from  the  southeast  at  the 

observation,  hours  of  observation. 


Month. 


1877 
[aniiary 
February 
March. 
April  . 
May 
June  . 
July  . 
August 
September 
October  . 
November 
December 

Total     . 


oh. 


3^ 


6^ 


o 
I 
2 

3 

3 
2 

I 

4 
I 

3 
4 
I 

25 


2 
o 

4 

3 
1 

I 

I 

2 

2 

4 

3 
o 

23 


2 

3 

3 
1 

I 

I 

o 

I 

4 
I 

5 

I 

23 


2 
I 

4 
6 

5 

3 

3 
I 

5 
4 
4 
3 

41 


Noon. 


6 

2 

3 
11 

I 

3 
4 
o 
6 
6 

4 
9 

55 


2 
2 
2 
8 
o 
2 

3 

2 

8 
I 

5 
4 

39 


6b. 


7 
4 
3 
4 

2 

5 

5 
6 

2 
50 


2 

3 
I 

8 

3 
4 

2 

2 

2 

3 

3 

2 

35 


Month. 


1877. 
January  . 
February  . 
March 
April 
May 
June 
July 
August 
September 
October  . 
November 
December 

Total     . 


oh. 


3^ 


6h. 


5 
4 
o 

2 

2 

8 

I 

o 

4 

3 
o 

3 
32 


2 

3 
o 

I 

I 

6 
o 
o 

2 
2 
I 

3 
21 


2 
2 
2 
I 
I 

3 
o 

I 

I 

] 

o 
I 

15 


9"- 

1 
Noon. 

I 

2 

I 

3 

2 

4 

I 

3 

I 

5 

6 

7 

I 

3 

2 

7 

5 

4 

2 

5 

I 

2 

4 

4     1 

27 

49 

3^ 


6\ 


2 
2 
2 

3 
5 
3 
4 
6 
6 
8 
o 

4 
45 


3 

2 

2 
4 
5 
5 
4 
5 
4 
5 
3 
4 


3 

2 

4 

2 
2 

3 

3 

2 


e 
.^ 

3 

3 


46        35 


Shaiving  the  number  of  times  that  the  wind  ble^vfrom  the  SOUTH  at  the  hours  of     Showing  the  number  of  times  that  the  wind  blew  from  the  southwest  at  the 

observation,  hours  of  observation. 


Month. 

oh. 

3". 

6h. 

9". 

Noon. 

3^ 

6h, 

9h. 

Month. 

1 

oh. 

3^ 

6h. 

9h. 

Noon. 

3^ 

t\ 

t 

9  • 

1 

1877. 

1877. 

January    ...          3 

3 

2 

I 

4 

6 

5 

4 

1   January    .     .     .   |       i 

0 

3 

1 

I 

I 

I 

X 

February 

t 

I 

2 

2 

2 

2 

2 

2 

2 

February  . 

'       I 

2 

f 

0 

I 

X 

I 

<     I 

March. 

•           1 

7 

6 

6 

5 

6 

9 

9 

6 

March. 

I 

0 

0 

I 

0 

3 

I 

2   : 

April   . 

-  3 

3 

3 

3 

I 

2 

I 

2 

April   .     . 

0 

0 

0 

2 

I 

0 

I 

1   0 

May     . 

5 

2 

0 

« 

3 

7 

5 

6 

May     .      .      . 

'  ;     3 

3 

2 

3 

3 

I 

3 

■    5   ■ 

June    . 

3 

5 

8 

7 

9 

15 

9 

7 

'   June    . 

,  July   .    •    . 

3 

4 

4 

5 

3 

3 

5 

4 

July     .     . 

6 

4 

7 

7 

4 

3 

5 

5 

5 

5 

2 

I 

2 

5 

5 

,     3    1 

August 

4 

3 

2 

4 

4 

6 

6 

3 

August     . 

5 

3 

2 

2 

0 

0 

0 

6 

September 

I 

I 

1 

I 

8 

5 

8 

2 

1    September 

I 

I 

2 

2 

0 

0 

0 

4 

October    . 

4 

4 

3 

5 

5 

6 

7 

6 

1   October    . 

I 

2 

I 

I 

I 

2 

2 

s 

November 

5 

3 

5 

6 

8 

8 

5 

4 

'  November 

3 

4 

X 

0 

0 

2 

2 

4 

December 

4 

5 

7 

4 

6 

4 

4 

4 

December 

.   '      4 

1 

3 

2 

1 

0 

5 

2 

3 

1 

Total 

1           •           • 

46 

41 

46 

46 

60 

73 

66 

51 

1      Total     . 

1 

■ 

1 

28 

27 

20 

19 

12 

23 

23 

35 

Showin-  the  number  of  tivtcs  that  the  wind  blew  from  the  WEST  at  the  hours      Shoiving  the  number  of  times  that  the  wind  blew  from  the  NORTHW-est  at  the  \ 

of  observation.  1  hours  of  observation,  \ 


Month. 

oh. 

3^ 

6h. 

9^ 

Noon. 

3^ 

6h. 

9h.     1 

Month. 

1 

oh. 

1 

3^ 

6^ 

9^ 

Noon. 

3". 

6h. 

>^ 

1877. 

1877. 

January    . 

4 

4 

4 

5 

4 

5 

4 

4 

January    .      .      .   '       7 

14 

8 

10 

3 

4 

5 

5 

February  . 

5 

I 

2 

2 

4 

3 

2 

3     1 

February 

X2 

15 

14 

14 

9 

10 

7 

12 

March . 

I 

I 

0 

I 

2 

2 

0 

3 

March. 

x6 

17 

16 

13 

II 

9 

10 

i    ID 

April    . 

I 

I 

I 

X 

0 

2 

3 

2     1 

April   . 

9 

xo 

10 

6 

4 

6 

2 

May     . 

2 

6 

3 

4 

3 

7 

2 

3 

May     . 

14 

13 

14 

II 

II 

6 

7 

10 

Tune    . 

5 

3 

2 

2 

2 

I 

3 

4 

June    . 

.   '       7 

8 

7 

3 

5 

5 

5 

July     .     .     , 

4 

3 

2 

r 

6 

2 

I 

3 

July     . 

. ;   7 

II 

12 

II 

6 

8 

4 

August      . 

4 

3 

4 

6 

12 

7 

2 

August 

.    '       IX 

13 

17 

12 

5 

3 

4 

1         Q 

September 

2 

I 

2 

X 

X 

2 

2      1 

Septembe 

1   14 

14 

9 

5 

3 

6 

5 

1          ^ 

October    .     , 

2 

3 

3 

5 

2 

X 

0 

October 

'      IX 

15 

14 

9 

5 

8 

6 

10 

November 

I 

I 

3 

3 

0 

0 

I      1 

November 

13 

14 

15 

9 

8 

11 

10 

•  II 

December 

0 
31 

28 

0 
22 

I 
29 

X 

37 

2 

39 

2 
27 

2 

1 

December 

15 

14 

15 

9 

6 

6 

9 

II 

1 

Total     .     . 

I 

29 

Total 

•          1 

1           1 

.    136 

158 

151 

112 

76 

82 

1     74 

lai 

RESULTS  OF    OBSERVATIONS  IN  1877. 


^7 


Table  IX — Continued. 


Sfunoing  the  number  of  times  that  it  was  CALM  at  the  hours  of  observation. 


Month. 

o»». 

3^ 

6>.. 

9". 

1 

1  Noon. 

3". 

6»>. 

9^  1 

1 

1877. 

1 

1 

1 

January    .     .     . 

0 

0 

0 

0 

0 

0 

0 

0  ii 

February 

0 

0 

0 

0 

0 

0 

0 

0 

March.     , 

0 

0 

0 

0 

0 

0 

0 

0  ji 

April   . 

0 

0 

0 

0 

0 

0 

0 

0  '1 

May     . 

0 

0 

0 

0 

0 

0 

0 

0 

June    .     . 
July     .     . 

0 

0 

0 

0 

0 

0 

0 

0  1 

0 

0 

0 

0 

0 

0 

0 

0 

August 

0 

0 

0 

0 

0 

0 

0 

0 

September 

0 

0 

0 

0 

0 

0 

0 

0   1 

October    .     . 

0 

0 

0 

0 

0 

0 

0 

0 

November 

0 

0 

0 

0 

0 

0 

0 

0 

December 

0 

0 

0 

0 

0 

0 

0 
0 

0  1 

Total     .     .     . 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

Table  X. 


Shewing  the  number  'of  times  that  it  was  CLEAR  at  the  hours  of  obsen*ation. 


Showing  the  number  of  times  that  CIRRUS  clouds  pret*ailed  at  the  hours  of 

obsen>ation. 


Month. 


1877 
January 
February 
March . 
April  . 
May  . 
June  . 
July  . 
August 
September 
October  . 
November 
December 


o««. 


Total 


10 
10 

7 

7 

9 
6 

8 

8 

9 
12 

7 
9 

102 


3^ 


9 

TI 

8 
8 

9 
4 

7 
12 

6 

II 

7 
12 

104 


6b. 

9^ 

Noon. 

3^ 

6b. 

10 

3 

2 

3 

3 

7 

5 

3 

2 

3 

5 

5 

4 

2 

I 

7 

7 

2 

3 

4 

7 

5 

0 

2 

4 

I 

I 

2 

5 

3 

I 

I 

4 

5    . 

0 

0 

4 

6 

3 

4 

I 

4 

4 

6 

3 

3 

5 

6 

8 

9 

10 

3 

2 

3 

6 

67 

52 

28 

35 

38 

Month. 


9 

13 

5 

5 
8 

4 
9 
4 

9 
10 

12 

10 


98 


1877 
January 

February 

March 

April 

May 

June 

July 

August 

September 

October    . 

November 

December 

Total'    . 


o\ 


o 
o 
o 
o 

3 
o 

o 

I 

o 

o 

o 

I 


3^ 


t\ 


I 

2 
o 
o 

3 
o 

3 
I 

o 

o 

2 

o 

12 


O 
O 
O 
I 
I 
O 
I 
I 
O 

o 
I 

2 


I 

o 

2 
I 
I 

2 
I 

4 
o 

I 

I 

2 


16 


Noon. 

3^ 

1 

I 

2 

I 

6 

3 

2 

I 

I 

0 

3 

2 

I 

I 

0 

I 

I 

I 

0 

I 

I 

I 

0 

0 

3 

I 

0 

0 

2 

0 

I 

4 

I 

0 

I 

I 

2 

22 

12 

12 

I 
I 

I 
o 

2 
I 

3 

3 
I 

o 

I 

I 


15 


ShoTdfing  the  number  of  times  /^/ciRRO-cUMULUS  clouds  pTr<'ailedat  tht  hours 

of  obsen*ation. 


Month. 


oh. 


1877. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


To  tal     .     •     . 


5 

13 
12 

II 

12 

17 
21 

17 

13 

7 
10 

12 


3b.     ,    6^.         gh.      Noon.     ^^. 


8 
10 

9 

8 

II 
21 

14 
12 
II 
10 
10 
10 

134 


6 
14 

13 
12 

16 

20 

19 
22 

II 

12 

13 
6 


164 


13 
18 

II 

15 

18 

23 
22 

16 

10 

15 

15 
18 


18 

13 

13 
16 

25 
26 

27 
30 

19 
18 

12 
20 


15 

15 

18 

18 

25 

25 

25 

27 

17 
18 

14 
17 


6»>. 


13 

15 

>9 
16 

23 

23 
26 

21 

18 

13 
II 

12 


194     '  237       234       210 

I  I 


7 
8 

7 
10 

10 

14 

15 
16 

10 

8 

6 

7 
118 


Shini'ing  the  number  of  times  Mfi/ CIRRO-STRATUS  clouds  prei^ai led  at  the  hours 

of  obseriHttion, 


1 

Month.            '    o*". 

3". 

!    6b. 

1 

9". 

Noo 

1877. 

January    .     .     . 

0 

0 

1         2      ' 

0 

I 

February  , 

I 

I 

t         I 

I 

1 

March . 

1      0 

0 

1        ^ 

0 

3 

April   . 

0 

I 

'        0 

0 

0 

May     . 

1       1 

3 

I 

0 

0 

June    . 
July     . 

0 

2 

0 

I 

1      0 

0 

I 

0 

I 

August 

1       * 

2 

i        I 

0 

0 

September 

0 

0 

0 

I 

0 

October     . 

0 

0 

^ 

I 

November 

2 

0 

I 

I 

December 

* 

8 

I 

— 

Total     .     .     . 

8 

1 

o 

3 
I 
o 
o 


6b. 


3 

2 

I 
I 
o 
o 


o 
I 
o 
o 
o 

2 

o 
I 
I 
t 
o 
I 


.77  m 


i8 


RESULTS  OF  OBSERVATIONS  IN  1877. 


Table  X — ^Continued. 


Shmoing  the  number  of  times  that  CUMULUS  clouds  preiHiiled  at  the  hours  of 

1 
Showing  the  number  of  times  that  CUMULO- STRATUS  clouds  prevailed  at  tk 

obseri'ation. 

1 

hours  of  observation. 

Month. 

o^ 

3^ 

6b. 

9^ 

1 
1 

Noon.     3^ 

1 

t\ 

9^ 

1           Month.           1    o»>, 

1                                 1 

Z^,        6«».        9»». 

1 

Noon. 

3^ 

6»».     9* 

1877. 

1S77.             j 

January    , 

8 

6 

6 

23              2              2 

6 

,  January    ...         0 

0    1      0 

0 

0     1       0 

0      0 

February  , 

I 

2 

II           200 

2 

February  . 

0 

0          0 

0 

0            0 

0    '   0 

March 

3 

5 

3           4           I     1      2     '      5 

7 

1  March 

.    !        0 

0          0 

0 

0     1       0 

0      0 

April  . 

5 

6 

4 

214           5     '      4 

4 

,  April  . 

0 

0    ,      0 

0 

0          0 

0      0 

May     .     . 

I 

I 

0 

I  1    I       II 

5 

May     . 

0 

0 

0 

0 

0     1       0 

0      0 

June    . 

3 

3 

2 

I          0          II 

4 

'  June    . 

0 

0 

0 

0 

0     ,       0 

0    '   0 

July     .     . 

2 

5 

3 

01           1     :      I     j      2 

July     .     , 

0 

0    !      0 

0    j      0 

0 

0    '   0 

August     . 

2 

4 

2 

3          0          0,1,2 

August 

■    1        ° 

0 

0 

0    ■      0 

0 

0       0 

September 

5 

6 

7           6           5 

4           3 

5 

September 

0 

0 

0 

0 

0 

0 

Q    ,    0 

October    .     . 

5 

4 

5           5     ;      3           3     '      3 

4 

October    .     , 

1      0 

0    1      0 

0          0 

0 

0        0 

November 

4 

5 

5           I     1      2     1       I     ,      3 

6 

November 

•  1     0 

0    ,      0 

0    '      0 

0 

0    ,    0 

December 

4 

43 

3 
50 

5 
43 

3 

^ 

4 

■> 

6 
53 

,  December 

1 

. 

0 

0    !      0 

0          0 

0 
0 

0     1    0 

1 

0         0 

Total .     .     . 

29 

26 

.4 

31 

Total .     .     . 

i 

0 

0         0 

0          0 

• 

1 

Showing  the  number  of  times  that  stratus  clouds  prevailed  at  the  hours  of 

Showing  the  number  of  times  that  NIMBUS  clouds  prevailed  at  the  horns  *f 

observation. 

observation. 

Month.           '    0^,        3^        6*».    !    9**. 

1 

Noon.,    3»', 

1 

t\ 

9^ 

Month. 

o^ 

3^ 

6»». 

1 
9^.     Noon. 

t\ 

9*. 

1877.             1 

1 

1877. 

January    . 

,'       0}       I,        I|       oi       o|       0 

I 

0 

January    ...   1      6 

s 

4 

4           4 

7 

6 

6 

February  , 

.  1      0    1      I     1      3          0,0 

I 

2 

0 

February  , 

2 

I 

I 

1     1       I 

3 

3 

3 

Marcli 

.  1      0    ,      I     i      3    |o    '      0 

0 

0 

1 

March 

5 

4 

4 

4           5 

4 

I 

5 

April  . 

0 

00000 

0 

0 

April  . 

.    '       4 

3 

4 

4           4 

3 

3 

6 

May    .     . 

.  1      0          I 

0           0     1      0     1      0 

0 

I 

May     .     . 

'   1       3 

2 

2 

2              2 

1 

3       t 

June    . 

0    1      I 

0           00 

0 

0 

0 

^  une    . 
]  uly     .     . 

.   '       3 

0 

2 

3           2 

2 

July     .      . 

0          0 

000 

0 

0 

0 

,   1       0 

I 

2 

3           0 

3 

} 

August 

0          0 

000 

0 

0 

0 

August 

•   1       2 

0 

0 

2     j       I 

2 

2 

September 

.  1      0 

0 

0           00 

0 

0 

0 

September 

.    '        2 

4 

2 

4         •    2 

5 

October    .     . 

I 

0 

2      1        0      '        0 

0 

3 

0 

October    . 

'   '      3 

3 

2 

I            4 

3 

November 

.   ,      I 

0 

2,010 

0 

I 

0 

November 

4 

4 

3 

5     ■       4 

6 

December      .     .         0 

Total  .     .     .   '      2 

1 

0 

1,0             0 

0 

0 
7 

0 

2 

December 

4 

5 

5 

31 

5 

3 

2 

36 

4 

43 

5 

12              0      1        0              I 

1 

Total .     .     . 

38 

34 

38 

32 

41 

Shoiving  the  number  of  times  that  HAZE  prevailed  at  the  hours  of  observa- 

—. — _ 

• 

tion. 

1 

Month.                0^. 

1 

3^        61*. 

1 

9^    1  Noon. 

Z^,    \    6»>. 

9^ 

1877. 

January    .     .     .   ;      2 

I      1        2 

7           3 

I           0 

6 

February  . 

I     '      0          I     i      4          4 

2          0 

2 

March 

2 

2      1        I 

3     1      3 

2     1       3           5 

April  . 

2 

2      '         T 

I           I 

216 

May     . 

.  '      I 

I       '         I 

2     ,      0 

1           0 

I 

June    . 

.  1      0 

I                I 

0           0 

0           I 

3 

July    . 

0 

3           0 

0           I 

0           2 

3 

August 

0 

0           0 

r 

I                 I 

I     '       2 

2 

September 

2 

0 

2 

3           0 

0     I       2 

2 

1 

October    . 

I 

0 

2 

1 
5              0 

0           I 

5 

1 

November 

2 

2 

2      •        2              0 

0     1       I 

4 

December 

I 

I 
13 

• 

2 

^      1        ° 

I 

1 
I 

14 

1 

4 

Total 

■ 

■ 

» 

14 

15 

29           13 

1 

lO 

43 

• 

METEORS 


1 


77 
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METEORS    OBSERVED    IN    1877. 


No  systematic  observations  were  made  during  the  year. 
Clouds  prevented  observations  of  the  August  meteors. 

On  November  13,  from  1 1^  o"*  to  17^  15™,  Mr.  Cahill  counted  47  meteors,  nearly 
all  small.     Radiant  in  Leo. 

The  following  sporadic  meteors  were  observed. 


Day. 

W.  M.  T. 

Observer. 

Magnitude. 

Color. 

9 

c 
0 

^^ 

k. 
3 

Q 

s. 
0.8 

Appearance 

and  Duration 

of  Train. 

0 

4^ 

Course  of  meteor  among  the  stars.  \ 

1877. 
Feb.   21 

h.  m. 
II  20 

Todd. 

■ 

• 

• 

• 

i 

1 

From  TT  Herculis,  along  parallel  of 

<5,  W.    It  was  3d  magnitude  when  ^ 

* 

it  appeared,  but  three  times  as 
bright  as  Sirius  at  disappearance. 

April  21 

9  56 

Todd. 

2 

Yellow. 

I 

No  train. 

15"  ,  First  seen  near  y  Cephei.    Disap- 
peared  midway  between  V  Cas- 

siopes  and  y  Cassiopeae. 

May    12 

8  32 

Eastman. 

I 

Orange. 

3 

Light  train. 

1 

30*    From  zenith   directly  toward  a 
Aurigac. 

July      3 

II  10 

H  OLDEN. 

Much  brighter 
than  Jupiter. 

White. 

• 

Red  train. 

From  a   Ursae  Majoris  vertically 
downwards. 

Nov.     2 

8  49 

Skinner. 

I 

• 

• 

• 
1 

1 

From  near  ^  Ceti  to  a  point  5°  SE. 
of  a  Piscis  Australis.     Probably 

1 

1 

heard  the  explosion. 
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INVESTIGATION  OF  THE  OBJECTIVE  AND  MICROMETERS  OF  THE  TWENTY- 

SIX  INCH  EQUATORIAL. 


In  April,  1876,  the  objective  was  removed  from  its  cell  by  the  Messrs.  Clark  for 
the  purpose  of  repolishing,  etc.,  and  advantage  was  taken  of  this  to  study  the  figure 
of  .the  lenses  by  means  of  an  admirable  spherometer,  made  by  Gritnow  of  New  York, 
and  kindly  lent  to  me  by  Professor  P.  S.  Michif,  Professor  of  Astronomy  at  the  United 
States  Military  Academy,  West  Point.  It  is  much  to  be  regretted  that  when  the 
glass  was  originally  figured  the  precaution  was  not  taken  by  the  makers  to  provide  a 
small  prism  of  the  glass  of  each  lens.  This  could  easily  have  been  done  at  the  time, 
but  in  1876,  when  these  were  wanted,  no  fragments  of  this  objective  remained. 

Dimensions  of  the  ohjective. — With  a  thin  paper  scale  laid  flat  on  the  surface  of 
the  crown  glass  (out  of  its  cell)  I  found  the  extreme  distance  from  edge  to  edge  27^.2. 
The  extreme  diameter  of  the  flint  glass  is  2  7*°.  17.  The  clear  aperture  is  26*°.oo.  The 
cell  therefore  covers  a  zone  of  the  objective  0*^.585  in  width.  This  wide  bearing 
(about  —  of  the  diameter)  is  probably  greater  than  is  necessary,  but  was  adopted  by 

the  Messrs.  Clark  for  security.  The  objective  constructed  by  the  same  makers  for 
R  J;  McCoRMicK,  esq.,  is  of  the  same  outside  dimensions,  but  has  an  aperture  of  26.25 
inches. 

With  a  pair  of  calipers  the  following  measures  of  thickness  were  made.  They 
are  quite  exact : 


in. 


Thickness  of  crown  glass  at  center,  1.884 

flint  glass         "  0.958 

objective  (in  its  cell)  at  center,  2.871 


From  this  it  follows  that  *the  distance  between  the  crown  and  flint  in  the  cell  at 
center  is  o*".029.  The  glasses  are  separated  at  their  edges  by  three  pieces  of  tin  foil. 
These  were  measured  as  they  came  out  from  between  the  glasses  where  they  had  been 
for  twenty-nine  months,  and  their  thickness  was  found  to  be  o*".oi6.  It  would  appear' 
from  this  that  the  radius  of  surface  III  was  longer  than  that  of  surface  II;  but  as  these 
tin  foils  are  ordinarily  subjected  to  considerable  pressure,  ihe  conclusion  is  not  of 
much  value.  The  weights  of  the  crown  and  flint  glasses  are,  respectively  (according 
to  the  Messrs.  Clark)  70  and  no  pounds  (approximately). 

Splierometer-Comtants, — The  spherometer  was  of  the  ordinary  construction:  a 
brass  tripod,  with  steel  legs,  carrying  a  massive  steel  screw.  The  distance  from  the 
center  of  the  screw  to  each  leg  was  0^.090  zz  3*^.543.  The  value  of  i  revolution  of 
the  screw  is  0*^.019664  db  o*°.ooooo2. 

S 
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The  observations  upon  which  this  depends  consist  in  measures  of  the  height  of 
two  brass  cylinders  with  plane  ends,  the  property  of  Professor  Harkness,  U.  S.  N. 
The  height  of  these  is  known  by  measures  by  Professor  Harkness  with  the  same 
measuring  engine  with  which  I  investigated  the  micrometers,  and  it  is  checked  by  a 
measure  of  one  of  them  kindly  made  for  me  by  Dr.  J.  E.  Hiloard,  United  States  Coast 
Survey,  Chief  of  the  Bureau  of  Weights  and  Measures  of  the  United  States. 


Date. 


L 


'  1876,  Mar.  20 

I  Nov.    r 

I 

2 

9 
!  10 

'  1877,  Jan.  13 

i  »5 

I  15 

I 

!  15 

15 

i.  15 


Observer. 

Height  of 
large  cylinder. 

Wt. 

1 

r 

HOLDEN  . 
MiCHIE 
MiCHIE    , 

Mich  IK 

MiCHIE 

Bass  .     . 
Bass  .     . 
Bass  .     . 
Bass  . 
Bass  . 
Bass  .     , 
Bass  . 

r. 
25 . 3700 

.3817 
.3582 

.3643 

.3641 

.3614 
.3692 

.3629 

.3617 
.3586 

.3596 
25.3624 

2 
I 

«   1 

2 
2 
2 
2 
2 

2 
2 
2      * 

Means 

25.3643 

22 

Height  of 
small  cylinder. 


r. 

•  •  • 

13.2169 
.2111 

.2133 
13.2231 


13.2x68 


Wt. 


I 
I 

2 

2 


'    The  logarithms  of  the  heights  of  the  two  cylinders  in  inches,  according  to  Pro- 
fessor Harkness,  are  9*".4i486  and  9*^.69787,  from  which  follow 

I  rev.  from  measures  of  small  cylinder  -     -     -     0^.019667,  wt    6 
I  rev.  from  measures  of  large  cylinder  -     -     -     0^.019663,  wt.  22 

The  final  value  is  0*^.019664.  I  shall  omit  the  last  decimal.  The  agreement  of  the 
two  absolutely  independent  values  is  exact  to  the  fifth  decimal;  that  is  as  far  as  it  was 
used  No  term  dependent  on  temperature  was  introduced,  but,  considering  the  pre- 
cautions taken  at  the  time  of  the  measures,  no  such  term  will  materially  alter  tlie  results 
given. 

In  all  of  the  measures  which  follow,  *the  zero  reading  of  the  spherometer  was 
obtained  by  placing  it  upon  a  plane  glass  heliostat  mirror,  the  property  of  the  United 
States  Transit  of  Venus  Commission.  The  mirror  used  was  marked  "Cro^e<,"  and 
had  a  radius  of  curvature  of  over  one  mile.  In  making  the  measures  of  the  objective, 
a  zero  was  first  obtained,  then  a  reading  was  made  on  one  of  the  lenses,  then  another 
zero  followed  by  another  reading,  and  so  on  continuously.  The  zero  was  found  to  be 
practically  constant  during  the  time  of  the  measures. 

During  the  measures  of  the  crown  glass,  it  was  laid  upon  two  feather  pillows 
which  supported  all  of  the  glass  except  two  very  small  segments  on  the  extreme  edges, 
I  therefore  think  there  was  no  appreciable  flexure  of  this  lens  during  the  measures. 
The  measures  were,  taken  at  three  points  on  the  lens;  at  its  center,  and  at  points 
equally  distant  from  the  center  and  the  edges.  The  readings  were  the  same  for  these 
three  points  (as  was  to  be  expected),  and  they  are  not  discriminated  in  the  summary 


MICROMETERS  OF  THE  TWENTY-SIX  INCH  EQUATORIAL. 


which  follows.  The  same  process  was  followed  in  measures  of  the  III  surface  (the 
concave  surface  of  the  flint). 

During  the  measures  of  the  flint  glass  it  was  supported  on  two  parallel  sticks  of 
soft  pine  wood  about  1 2  inches  apart,  each  1 2  inches  long.  There  is  more  probability 
of  flexure  in  this  lens  than  in  the  crown. 

Badii  of  Curvature  of  the  Four  Surfaces  of  the  Objective. — The  results  of  the  meas- 
ures are  summarized  below.  The  quantity  measured  is,  of  course,  the  distance  by 
which  the  glass  surface  was  above  (+)  or  below  (— )  the  plane  of  the  three  feet  of  the 
splierometer.  The  column  "I  No."  gives  the  number  of  single  measures  on  surface  1, 
and  the  column  "Plane  No."  the  number  of  measures  on  the  plane  surface. 

I,  II,  III,  and  IV  denote  the  various  surfaces  of  the  objective,  counted  in  order, 
beginning  at  the  end  farthest  from  the  principal  focus.  The  means  are  of  the  dailv 
results  which  I  have  assumed  to  be  of  equal  weight. 


Surfaces  on  which  measures  were  made. 


Date. 

T 

I 

Plane 

1 

I. 

No. 

No. 

1876. 

rev. 

•Apr.  20 

-h 

1.9789 

50 

26 

21 

-h 

1.Q772 

15 

20 

24 
Sums  . 

- 

•  • 

•  • 

• 

• 

65 

46 

Means. 

+ 

I. 9781 

• 

. 

II. 


II 

No. 


rev. 
I. 9791 
I . 9780 


51 
16 


67 


1.9785 


Plane 
No. 


46 
15 


51 


III. 


Ill 
No. 


rev. 

•  • 

1.9700 
1.9700 


17 
15 


32 


—     X.9700 


'  Plane 
1    No. 

IV. 

\                m 

'     IS 

'   15 

rev. 
-f-    0.0167 

+    0.0160 

30 

• 

+     0.0164 

IV 
No. 


20 

18 


38 


Plane 
No. 


10 
15 


25 


The  measured  values  in  English  inches  are  0.03890  (I  and  II),  0.03873  (III),  and 
0.00032  (IV)  inches,  respectively.  Surfaces  I  and  II  were  worked  by  the  makers  on 
the  same  tool,  and  the  glass  was  constantly  turned  over,  thus  working  first  one  surface 
and  then  the  other.  It  is  probable  from  this  fact  alone  that  the  radii  of  I  and  II  are 
the  same,  and  I  assume  +  i*"  9783  as  the  reading  to  determine  this.  It  appears  that 
IV  is  convex  slightly,  and  also  that  III  is  of  longer  radius  than  I  and  II.  It  is  pos- 
sible though  not  at  all  probable  that  the  flexure  of  surface  III  might  be  as  much  as 
0.0083,  which  would  make  I,  II,  and  III  of  the  same  radius. 

If  r  =  radius  of  circle  passing  through  the  3  feet  of  the  spherometer  [=  3*^.543], 
It  =  radius  of  curvature  of  glass  surface, 
h  z=  reading  of  spherometer-screw  in  inches, 
then 

2h-      2 
The  concluded  values  of  the  radii  are,  then, 


in. 


in. 


Bi  =+  161.39  dh  0.03, 
JBn  =  +  161.39  ±  0.03, 
i?in=  —  162,07  it  0.03, 
jBiv  =  +  1 9466.       ±  4000, 

where  a  pltis  sign  indicates  a  convex  surface. 
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From  the  equation  above,  supposing  r  constant, 

dB  =.  —^ —  .  d  h. 
h 

For  the  first  three  surfaces  R  is  about  i6i  inches  and  h  about  0*^.04;  therefore 
(d  R)  =.  4000  d  h  approximately.  The  accidental  error  of  the  adopted  spherom- 
eter  measures  for  the  first  three  surfaces  is  hardly  above  0^0004  zz  o*^oooo7,  or 
dR  =  o*°.028.     For  IV,  dR=  66,4cx),ooo  d h. 

The  goodness  of  the  spherometer  measures  themselves  can  be  judged  of  by  the 
discordance  of  the  measures  of  the  surfaces  I  and  II.  These  we  know  d  priori  to  be 
of  the  same  curvature.  The  measures  of  the  versed  sine  on  the  two  surfaces  I  and  II 
differ  by  0^0004  zz  o*°.ocxk)7.  Assuming  that  each  concluded  and  final  value  of  this 
versed  sine  is  erroneous  by  the  whole  discordance  between  these  two  measures 
(o'.cxx)4),  the  radii  of  curvature  of  the  first  three  surfaces  are  deteiTnined  with  a  prob- 
able error  of  o*°.028  when  we  assume  certain  indices  of  refraction.  These  could  not 
be  determined  a  posteriori,  as  no  prisms  of  the  glass  were  at  hand.  They  are  not  far 
erroneous,  as  the  difference  between  the  principal  focal  length  computed  from  them 

and  directly  measured  is  only  0*°.  i  or  rr^th  part. 

Constants  of  the  Objective. — The  position  of  the  "second  principal  point"  (Haupt^ 
punkt)  has  been  computed  by  the  following  modification  of  Gauss'  formulae  (  Werke, 
vol.  v),  used  by  Professor  Newcomb  in  the  discussion  of  the  photographic  objectives 
of  the  Transit  of  Venus  photoheliographs.     It  relates  to  a  small  central  pencil  of  rays : 

Let 

<i,  <2j  ^  b©  the  thickness  of  the  glasses  divided  by  their  respective  indices  of 

refraction,  w,  i,  and  n' ; 
ti-T-n^,  thickness  of  crown ;  ^  =  air ;   ^  -r-  w'  zz  flint ; 
^1)  ^2>  ^3»  U  the  radii  of  curvature ;  ri  aAd  rg  for  the  crown,  r^  and  r^  for  the 

flint; 
r  is  positive  when  the  center  of  curvature  lies  on  the  same  side  of  the  sm 

face  as  the  radiant  point 


crown ; 


(  n—  1  ,        I  —n  ) 

A  =  <i  +  <2  +  <3 ;      k  =  U -\- u' +  u"  +  u'"  ; 
l-l=u'  t,  +  u"  (t,  +  t,)  +  u'"  {t,  +  t,+  Q; 

f=.—g-r-k-=.  distance  of  principal  forms  from  the  back  surface  of  th< 

glass; 
8"=  {I—  \)f-^hz=.  distance  of  second  principal  point  from  the  back  s 

of  the  flint,  measured  toward  the  crown ; 
F  ■=/  +  5  =  principal  focal  distance.     Clieck :  l-\-  g  —  2-=zkh. 
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From  the  above  formula,  assuming  nzz:  1.5 1 72,  nf  =,  1.6280,  values  near  the  truth, 
I  obtain  s  =  2.202  Fzz  389.56.  The  mean  of  direct  measures  gives  Fz=  389.66.  The 
agreement  of  these  shows  the  data  to  be  very  near  the  truth.  The  objective  being 
2.871  inches  thick,  the  distance  of  the  second  principal  point  from  the  first  surface  is 
0.669.  I  shall  assume  it  as  0.67.  Dr.  Hastings,  Professor  of  Physics  in  the  Johns 
Hopkins  University,  has  kindly  computed  this  independently  and  comes  to  the  same 
result. 

The  elements  of  this  objective  are,  then : 
Aperture  z=  26.00  English  inches. 
Principal  focal  length  -=  389.66  ±  0.05  at  32°  F.     [This  depends  on  direct 

measures.] 
Distance  of  second  principal  point  from  IV  surface  z=  2.202  inches.* 
Thickness  of  objective  =,  2.871  inches. 

The  crown  glass  is  equi-convex : 

Radii  of  curvature,  Rj  z=  Rn   -     -     -     =161.39      i  0.03  inches. 

Thickness  --- =      1.884    db  0.00 1     *' 

Index  of  refraction z=       i.5i72dh' 

The  flint  glass  is  concavo-convex : 

Rm =  162.07      db  0.03  inches. 

Riv  -- =  19466.       db  4000     " 

Thickness =      0.958^  0.00 1    ". 

Index  of  refraction z=      i.628oit' 

The  magnitude  of  the  smallest  star  (on  Arqelandbr's  scale  extended)  to  be  seen 
with  this  objective  is  i6.3.t 

The  separating  power  is,  according  to  Dawes'  formula,!  o''.i8.  While  the  object- 
ive was  still  in  the  workshop  of  the  Messrs.  Clark,  artificial  stars  (monochromatic 
light),  o''.3  apart,  were  seen  divided.  The  closest  double  stars  seen  divided  have  been 
B.  A.  C.  586,  which  was  observed  1874,  November  27,  by  Professor  Newcomb,  with  a 
distance  o''.23,  and  B.  A.  C.  4559,  observed  1878,  June  19,  by  Professor  Hall,  with  a 
distance  o''.24. 

Meiisures  of  the  Focal  Length  of  the  Objective. — Measures  to  determine  the  distance 

between  the  optical  center  of  the  objective  and  the  plane  of  the  micrometer  threads 

have  been  made  at  various  times.     The  distance  actually  measured  has  been  that 

between  a  tangent  plane  to  the  first  or  fourth  surface  of  the  objective  and  the  middle 

f  the  micrometer  box.     Small  corrections  to  the  measured  distance  gave  the  true  focal 

istance  required.     These  corrections  were  known  to  less  than  0^.005  in  all  cases, 

id  the  uncertainty  lies  in  the  measure  of  the  32  feet  between  the  objective  and  eye- 

•  The  other  Hauptpunkt  is  beyond  the  objective,  about  o*".35. 
tSee  PoosoN,  Mon.  Not,  R.  A.  S.,  vol.  xxi,  p.  34. 
t  Memoirs  B.  A.  S.,  vol.  xxxv,  p.  159. 
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end  of  the  telescope.     These  measures  were  in  all  cases  made  with  steel  tapes  or  rules, 
which  have  been  compared  directly  or  indirectly  with  Coast  Survey  standards. 

On  January  17,  19,  and  24,  1876,  the  focal  distance  was  measured  by  means  of 
a  steel  tape-line.  These  measures  were  intended  only  td  obtain  the  focal  length 
approximately  for  computation  of  the  magnifying  powers,  and  they  necessarily  will 
give  this  length  a  little  too  great  on  account  of  the  unknown  stretch  of  the  tape-line, 
which  was  vertical,  and  which  had  a  weight  at  its  lower  end.  The  measures  gave  the 
focal  distance  January   17,   F.  ziz  ^Sg^.Sy ;   January  19,  F.  1=389.95;  January  24, 

389.95- 

On  June  15,  1877,  the  telescope  was  placed  horizontal  and  in  the  meridian,  and 

wire  plumb-lines  were  suspended  near  the  ends  of  the  telescope  tube  and  their  distance 

apart  measured  by  steel  rules  laid  on  boards  supported  on  trestles.     The  focal  distance 

was  found  to  be  by  two  independent  measures  389*^.620,  389*^.620. 

On  June  18,  1877,  the  above  measures  were  repeated  by  a  slightly  different  and 
(as  it  afterwards  appeared)  less  satisfactory  process.  The  separate  results  for  the  focal 
length  were  389.814,  389.876,  and  389.781  inches. 

A  measure  was  made  1877,  December  10,  in  the  same  way  as  the  first  measures 
of  1876.     The  result  was  389.790  inches. 

If  Ft  is  the  distance  from  the  optical  center  of  the  objective  to  the  focal  plane  at 
a  temperature  t^  Fahr.,  Fq  this  distance  at  32°  Fahr.,  and  k  the  coefficient  of  expan- 
sion of  the  steel  tube,  then 

F*  =  i^(i-f  )t.  O 

It  will  be  seen  from  what  follows  that  the  lengths  of  one  revolution  of  the  steel 
micrometer  screws  in  English  inches  at  32°  are 

s'  =  (for  Screw   I)  0.018775  ±  0.000002  inches, 
s''=  (for  Screw  II)  0.018763  ±  0.00000 1      " 

assuming  the  coefficient  of  expansion  for  i  °  F.  for  the  screws  to  be  0.00000680.  I 
assume  this  coefficient  (k)  for  the  telescope  tube  to  be  0.00000600.  Each  of  these 
factors  may  be  slightly  erroneous. 

If  B  be  the  value  of  i  rev.  of  the  screw  in  arc  (required) ;  s'  or  5"  the  length  of 
I  rev.  in  inches ;  Fq  the  principal  focal  length  in  inches ;  then 

M'zz  -_=j — i J-,  and  E''zz  -= — -. 77. 

Fn  sm  1"  Fn  sm  i" 
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I  have  collected  the  various  measures  in  the  following  table : 


Serie«. 

Date. 

Ft 

/ 

Wt. 

Observers. 

Fo 

(Mic.  I.) 

(Mic.  II.) 

1876,  Jan.     17 

389.87 

e 

44 

I 

Hn.;  G. 

in. 

II 

II 

19 

.95 

58 

I 

Hn.;  G. 

I. 

24 

.95 

37 

I 
(3) 

Hn.;  G. 

•     .     • 

389.890 

9.933 

9.924 

(1876,  January) 

(389.923) 

(46) 

i877»  June  15 

389.620 

84.5 

4 

Hn.;   D. 

II. 

15 

.620 

84.5 

4 
(8) 

Hn.;   D. 

•     .     • 

389.497 

9-943 

9.934 

(1877.  June  15) 

(389.620) 

(84.5) 

1877,  June  18 

389.814 

84.0 

3 

Hn.;   D. 

18 

.876 

84.0 

3 

Hn.;   D. 

III. 

18 

.781 

84.0 

3 
(9) 

Hn. ;  D. 

•     •     . 

389.702 

9.938 

9.929 

(1877.  June  18) 

(389.824) 

(84.0) 

IV. 

1877,  Dec.   10 

389.79 

44.4 

2 

N.;  T. 

389.761 

9.936 

9.928 

Whence 


I  rev.  Micrometer  I 
I  rev.  Micrometer  II 

Fo 


=  9  -939  ±  o'\ooi 
=  9"-930  dh  o".ooi 
=  389.66  ±  0.05  inches. 


The  uncertainty  in  the  value  of  Fq  is  about  one  part  in  7800. 

The  values  of  B'  and  It'\  as  found  by  observations  of  transits  of  stars,  are 
9".947  and  9''.92  7,  respectively.     Assuming  these  to  be  correct,  the  values  from  direct 

measures  are  en'oneous  by th  and ^th  part  respectively,  the  value  for  R'  bein^r 

•^  1240  3310     ^  '  -^  ^ 

in  defect,  and  that  for  JB"  being  in  excess. 

It  was  at  first  thought  that  a  possible  explanation  of  this  discrepancy  might  be 
that  the  focal  distance  for  the  whole  objective  was  not  the  same  as  that  for  its  central 
regions.  To  test  this  the  following  observations  were  made  of  the  difference  of  dec- 
lination of  Eledra  and  Merope  Pleiadumj  first,  with  an  aperture  of  26  inches ;  second, 
with  that  aperture  reduced  to  4  inches ;  and,  third,  with  the  central  portions  stopped 
out  by  a  disc  20  inches  in  diameter,  leaving  a  zone  3  inches  in  width.  Micrometer  I 
was  used  throughout. 
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I.  Aperture,  26  inches. 

Date. 

Hour-angle. 

Measured 

E)'e-piece. 

Image. 

I  rev.= 

1877. 

h.    m. 

r. 

#» 

Dec.      7 

4-  0    22 

58.436 

600  A 

3 

9-942(5) 

II 

-   I     56 

58.441 

400  A 

2 

9.941  (5) 

II.  Aperture,  4  inches. 

Dec.      7 

+  0    53 

58.432 

600  A 

4 

9.942  (5) 

II 

-   1     39 

58.451 

400  A 

2 

9.939(5) 

III.  Annular  aperture,  3  inches. 

Dec.    31 

+  0    53 

58. 418 

400  A 

2 

9.945  (5) 

1878. 

Jan.       2 

H-  I     16 

58.476 

400  A 

3 

9.935  (5) 

3 

+  0    35 

58.442 

400  A 

3 

9.941  (5) 

3 

+  0    57 

58.434 

600  A 

3 

9.942(5) 

The  true  JS  of  Electra  and  Merope  is,  according  to  the  unpublished  results  of 
Professor  Newcomb,  sSi^'.ii  for  1877.0;  for  December  7  and  11  this  requires  a  cor- 
rection of  +  o''.02,  and  for  the  other  dates  one  of  +  o''.03  to  reduce  to  the  dates ;  and 
the  differential  refraction  is  o''.i8,  except  for  the  last  observation  of  December  11, 
when  it  is  o^'-iq. 

The  observations  are  to  be  regarded  as  equally  accurate,  having  been  made  under 
about  the  same  circumstances,  except  for  those  of  January  2,  when  bright  wires  in  a 
dark  field  were  used,  the  other  observations  having  been  made  with  a  bright  field  and 
dark  wires.  It  appears  from  the  separate  results  that  the  focus  is  the  same  for  the 
whole  objective,  its  central  four  inc^hes,  and  an  external  zone  three  inches  in  width.* 
Thus  transit  observations  (in  which  pencils  of  rays  inclined  to  the  axis  are  used)  and 
direct  measures  ought  to  give  the  same  values  for  the  micrometer  revolution. 

It  will  be  necessary  to  measure  accurately  the  indices  of  refraction  of  the  crown 
and  flint  lenses  in  order  to  make  a  complete  discussion  of  this  objective.  I  have  com- 
puted the  course  of  inclined  pencils  of  rays  tln'ough  the  objective  by  Hakskn's  rigor- 
ous formulae,  but  find  (as  was  to  be  expected)  the  data  as  to  the  nature  of  the  glass 
much  too  uncertain  for  the  results  to  be  definitive. 

Investigation  of  tJie  Inequalities  of  the  Screw  of  Micrometer  L — The  periodic  errors 
of  this  screw  were  investigated  by  means  of  the  **  Ruled  Glass  Scale  Micrometer,"  the 
property  of  the  Observatory,  devised  by  Professor  Harkness,  U.  S.  N.,  for  the  meas- 
urement of  the  photographs  of  Solar  Eclipses,  Transits  of  Venus,  and  the  like.  This 
instrument  is  to  be  described  in  the  forthcoming  publications  of  the  United  States 
Transit  of  Venus  Commission. 


J' 


*  CoDsideriiig  these  measures  as  equally  accurate,  they  give  for  the  value  of  one  revolution  of  Mio.  I,  9".9409  ^ 
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I  assume  from  that  discussion  the  logarithm  of  i  division  of  the  glass  scale  in 
English  inches,  at  t^  F.,  as  follows :  log  i  2)  =  8.2985670  +  0.000002 103  {t^  —  32°  F.), 
or  1  2),  at  72°  F.,  =zo'^OI 989071  db  o*°.ooooooo7. 

It  is  only  necessary  for  the  present  purpose  to  know  that  this  engine  consists 
essentially  in  a  finely  divided  glass  scale  whose  divisions  '* D"  are  each  about  o*".02  ; 
parallel  to  this  scale  a  slid^-rest,  bearing  a  micrometer  eye-piece  (**  Micrometer  A") 
moves.  The  value  of  i  revolution  of  Micrometer  A  ("22  "J  in  scale  divisions  varies 
with  the  focal  adjustment  but  6.6  B=i  D  approximately.  One  revolution  of  Microm- 
eter I  ("r")  is  equal  to  9''.95  approximately,  and  the  relation  observed  between  2) 
and  r,  or  B  and  r,  enables  us  to  express  the  residuals  in  arc ;  this  I  have  done  in  each 
table  in  order  to  exhibit  these  in  a  familiar  unit. 

The  method  of  observation  was  as  follows :  Micrometer  I  was  placed  so  that  its 
screw  was  exactly  parallel  to  the  glass  scale ;  Micrometer  A  was  focused  on  the  threads 
of  Micrometer  I.  Micrometer  I  was  then  set  at  a  given  revolution ;  the  scale  of  the 
engine  was  read ;  usually  it  gave  an  integer  division,  which  is  given  here  plus  the  divi- 
sion corrections  determined  by  Professor  Harkness.  Four  settings  of  the  movable 
wire  of  Micrometer  A  were  then  made  on  the  wire  of  Micrometer  I,  two  on  each  side. 
These  were  made  by  moving  the  screw  of  Micrometer  A  only,  the  final  bisection  being 
made  against  the  springs.  The  mean  of  these  four  is  alone  set  down  in  the  following 
pages. 

When  this  measure  was  completed  the  movable  wire  of  Micrometer  I  was  moved 
1'  or  0^.25  according  to  the  series  in  hand,  and  its  wire  was  again  observed  with  the 
wire  of  Micrometer  A  without  moving  Micrometer  A  itself  in  relation  to  the  divided 
glass  scale.  This  continued  until  the  screw  of  Micrometer  A  was  nearly  run  out 
Then  Micrometer  A  was  moved  back  about  lo''  or  is"";  a  new  setting  on  the  scale  was 
observed,  and  thus  for  each  revolution  of  Micrometer  I,  where  the  scale  setting  was 
changed,  we  have  two  independent  readings  of  the  Micrometer  A  and  of  the  scale. 
The  mean  of  these  is  assumed  to  be'correct,  but  both  are  here  set  down,  as  their  differ- 
ences give  a  test  of  the  accidental  errors  of  setting,  and  of  the  constancy  of  position 

of  Micrometer  I  relative  to  the  scale. 

The  readings  of  Micrometer  A  in  revolutions  can  be  transformed  into  scale  divi- 
sions by  data  derived  fi-om  the  observations  themselves,  and  these  scale  readings  again 
can  be  transformed  into  arc,  as  above  explained.     The  object  of  the  measures  was : 

First.  To  determine  the  length  of  the  mean  revolution  of  Micrometer  I  in  inches. 

Second.  To  determine  the  inequalities  of  the  several  whole  revolutions  from  40''  to 
90'  (the  part  of  the  screw  most  used)  a  space  of  over  497''. 

Third.  To  detennine  the  periodic  errors  of  this  screw  over  the  central  parts  58''  to 
y(f  (i  19'').     The  observations  made  for  these  purposes  follow  in  chronological  order. 
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1874,  January  20.     Observer^  Newcomb. 
Micrometer  I.    <  =  about  70°  F. 


Microm.  I. 

Scale  of 

engine 

(corrected). 

1  rev.  = 

V 

in  divisions. 

V 

in  arc. 

r. 

D. 

55000 

166.225 

D. 

D. 

1 

56. 

5.285 

0.940 

+ 

0.004 

+ 

0.042 

57. 

4.337 

48 

— 

.004 

— 

.042 

58. 

3.392 

45 

— 

.OOI 

— 

.011 

59. 

2.448 

44 

.000 

.000 

60. 

1.508 

40 

+ 

.004 

+ 

.042 

61. 

160.571 

37 

+ 

.007 

+ 

.074 

62. 

159.624 

47 

— 

.003 

— 

.032 

63. 

8.678 

46 

— 

.002 

— 

.021 

64. 

7.733 

45 

— 

.001 

— 

.on 

65. 

6.790 

43 

+ 

.001 

+ 

.011 

66. 

5.845 

45 

— 

.001 

— 

.011 

67. 

4.897 

48 

— 

.004 

— 

.042 

68. 

3.949 

48 

— 

.004 

— 

.042 

69. 

3.009 

40 

+ 

.004 

+ 

.042 

70. 

2.066 

43 

+ 

.opi 

+ 

.011 

71. 

1.123 

43 

+ 

.001 

+ 

.011 

72. 

150.184 

39 

+ 

.oiii5 

+ 

.053 

73. 

149.233 

5< 

— 

.007 

— 

.074 

74. 

8.289 

44 

.000 

.000 

75. 

7.341 

48 

— 

.094 

— 

.042 

76. 

6.396 

45 

— 

.001 

— 

.011 

77.000 

145.451 
Mean    . 

0.945 

O.OOI 

O.OII 

0.9443 

On  the  same  day  the  Micrometer  I  was  set  at  each  quarter  revolution  from  and 
including  62.00  to  and  including  66.25,  ^^is  being  the  portion  of  the  screw  most  fre- 
quently used.  On  each  position  of  the  screw  of  Micrometer  I  four  bisections  were 
made  by  means  of  the  eye-piece  micrometer  of  the  engine  ("A").  In  the  following 
table  ^^  is  the  value  of  each  quarter  revolution  of  I  in  revolutions  of  "  A''  in  the  first 
set  of  measures  (each  J^  depending  on  two  bisections).  Micrometer  "  A  "  was  then 
moved  forward  on  the  engine  0^50,  and  a  second  set  of  measures  made  in  the  new 
position  of  "  A,''  each  J^  being  the  mean  of  two  measures. 
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1874,  January  20.    Newcomb. 


Micrometer  I. 

Microm.  A. 

A» 

Microm.  A. 

A« 

R. 

a'  +  A« 

2 

V 

in  rev. 

1 
V             ' 

in  arc. 

V 

from  obs.  of 
1876. 

II 

r.             r. 

R. 

R. 

R. 

1 
II 

62.00  —  62.25 

1.5745 

I. 5515 

1.563 

0.000 

0.000 

4-  0.032 

.25-      .50 

.5685 

.5605 

.565 

.002 

— 

.003 

.000 

.50-      .75 

.5615 

.554 

.55? 

.005 

+ 

.008 

.000 

.75  —  63.00 

.557 

.559 

.558 

.005 

+ 

.008 

.000 

63.00—      .25 

.561 

.586 

.574 

.011 

^ 

.018 

.000 

.25-      .50 

.5845 

.540 

.562 

.001 

+ 

.002 

-4-     .016 

.50-      .75 

.537 

.585 

.561 

.002 

+ 

.003 

—     .016 

.75  —  64.00 

.581 

.5545 

.568 

.005 

— 

.008 

—     .032 

64.00—      .25 

.557 

.5745 

.566 

.003 

— 

.008 

.000 

.25-      .50 

.573 

.567 

.570 

.007 

— 

.oil 

+     .016 

.50-      .75 

.5595 

.549 

.554 

.009 

+ 

.014 

+     .016 

.75  —  65.00 

.5665 

.577 

.572 

.009 

— 

.014 

-    [."2] 

65.00—      .25 

.5705 

.554 

.562 

.001 

+ 

.002 

—     .016 

.25  -      .50 

.5575 

.570 

.564 

.001 

— 

.002 

—    .048 

.50-      .75 

.568 

.5525 

.560 

.003 

4- 

.005 

H-     .064 

.75  —  66.00 

.553 

.569 

.561 

.002 

+ 

.003 

+     .032 

66,00—      .25 

[1.525]* 

*  Rejected. 

1.5605 

1. 561 

0.002 

+ 

0.002 

+  0.032 

1.563 

From  these  measures  it  follows  that  ir.  [  =z  9''.95]  =  6^.25,  and  the  residuals  v 
[coiTections],  can  be  thus  expressed  in  arc. 

We  may  collect  these  in  four  groups :  I.  Comprising  the  residuals  belonging  to 
the  first  quarter-revolution  '.00  to  .25.     II.  .25  to  .50.     III.  .50  to  .75.     IV.  .75  to  .00. 


// 


The  mean  correction  for     I.  is  —  0.005  5  from  5  measures. 

II.  is  —  0.0035  4 

III.  is  +  0.0075  4 

IV.  is  —  0.0028  4 


ii 
ii 


The  last  column  of  the  table  gives  the  separate  results  from  a  series  made  1876, 
May  I.     From  the  measures  of  1876  it  follows  that 


// 


The  mean  corrections  are  for      I.  +  0.0096  from  5  measures. 

II.  —  0.0040  4 

III.  +0.0160  4 

IV.  0.0000  3 


u 


a 
a 
it 


it 
it 
u 
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1876,  April  29.     HoLDEN.     t  =  67°.8  F. 


Mic.  I. 

1 

Scale  of 

engine 

(corrected). 

Mic.  A. 
revolutions. 

R. 

i      Mic.  A. 
in  scale 
i    divisions. 

Scale 

i          + 
j      Mic.  A. 

A 
I  rev.  = 

V 

in  rev. 

V 

in  arc. 

r. 

D. 

T\ 

D. 

D. 

D. 

II 

90.000 

170.019 

16.46 

2.488 

172.507 

0.943 

+   . 

001 

+ 

O.OII 

89. 

22.70 

3.431 

173.450 

.946 

— 

2 

* 

.021 

88. 

28.96 

4.377 

174.396 

.945 

— 

I 

— 

.011 

87. 

■ 

35.22 

5.32a 

175.341 

.944 

0 

.000 

86. 

41.46 

6.266 

176.285 

.937 

:  + 

7 

+ 

[.074] 

85.000J 

170.019 
175.019 

47.67 
14.57 

7.204 
2.202 

177.223  I 
177.221  J 

.954 

• 

10 

— 

[.105] 

84. 

20. 88 

3.157 

178.176 

.942 

H- 

3 

4- 

.021 

83'. 

27.11 

4.099 

179.118 

.943 

+ 

I 

+ 

.oil 

83. 

33.36 

5.042 

180.061 

.946 

~ 

2 

— 

.021 

81. 

39.62 

5.988 

181.007 

.942 

+ 

2 

+ 

.021 

80.000- 

175.019 
180.020 

45.84 
12.76 

6.929 
1.929 

181.948  ) 

181.949  f 

.938 

+ 

6 

+ 

.063 

79. 

18.97 

2.867 

182.887 

.947 

— 

3 

— 

.032 

78. 

25.23 

3.814 

183.834 

.943 

+ 

I 

+ 

.011 

77. 

31.48 

4.757 

184.777 

.948 

— 

4 

— 

.042 

76. 

37.74 

5.705 

185.725 

.940 

+ 

4 

+ 

.042 

75.ooo| 

180.020 
185.020 

43.98 
10.87 

6.648 
1.642 

186.668  ) 
186.662  f 

.939 

H- 

5 

+ 

.053 

74. 

17.10 

2.584 

187.604 

.946 

— 

a 

— 

.021 

73. 

23.35 

3.530, 

188.550 

.943 

+ 

I 

4- 

.oil 

72. 

29.59 

4.473 

189.493 

.946 

2 

— 

.021 

71. 

35.85 

5.419 

190.439 

0.940 

+ 

4 

+ 

.04a 

70.000  J 

185.020 
189.020 

42.11 
15.56 

6.365 
2.352 

191.385  I 
191.372  f 

Mean    .     . 

0.9436 
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1876,  May  I.     HoLDEN.     tzz.  59°.o  F. 


6 

0 

u 
0 

Scale  of  engine 
(corrected). 

1 

Micrometer  A 
(revolution). 

A 

fori  revolutions. 

^     1      (corrected). 

1 

i^ 

1 
Micrometer  I. 

Scale  of  engine 
(corrected). 

Micrometer  A 
(revolution). 

A 

fori  revolutions. 

(correction). 

t^ 

r. 

D. 

R. 

II 

r. 

D, 

R. 

R. 

// 

n 

70. 

189.02c 

>      15.58 

1.57 

— O.OI 

—0.016    1 

64.75 

•          I 

21.56 

1.57 

—  .01 

—    .016 

.75 

17.15 

1.56 

.00 

.000 

.50 

23.13 

1.55 

4-   .01 

4-   .016 

.50 

18.71 

1.57 

—   .01 

^ 

.oi6 

.25 

24.68 

1.56 

.00 

.000 

.25 

20.28 

1.54 

+  .02 

4- 

.032 

63. 

26.24 

1.56 

.00 

.000 

69. 

21.82 

1.57 

—   .01 

— 

.016 

.75 

27.80 

1.56 

.00 

.000 

.75 

23.39 

1.58 

—  .02 

.032 

.50 

29.36 

1.56 

.00 

.000 

.50 

24.97 

1.58 

—  .02 

.032 

.25 

30.92 

1.54 

4-    .02 

4-   .032 

25 

26.55 

1.55 

-h  .01 

+ 

.016 

62. 

32.46 

1.58 

—   .02 

—  .032 

68. 

28.10 

1.56 

.00 

.000 

.75 

34.04 

1.55 

4-   .01 

4-   .016 

.75 

29.66 

1.55 

4-   .01 

+ 

.016 

.50 

35.59 

1.57 

—   .01 

—   .016 

.50 

31.21 

1.56 

.00 

.000 

.25 

37.16 

1.56 

.00 

.000 

.25 

32.77 

1.55 

+   .01 

4- 

.0x6 

6r. 

38.72 

1.56 

.00 

.000 

67. 

34.32 

1.57 

—   .01 

— 

.016 

.75 

40.28 

1.56 

.00 

.000 

.75 

35.89 

1.56 

.00 

.000 

.50 

42.84 

1.56 

.00 

.000 

.50 

37.45 

1.56 

.00 

.000 

.25 

43.40 

1.56 

.00 

.000 

.25 

39.01 

1.54 

+   .02 

+ 

.032 

60. 

44.96 

■     • 

•    • 

.     • 

66. 

40.55 

1.54 

+    .02 

4- 

.032 

60. 

199 

.021 

2       11.90 

1.58 

—    .02 

—   .032 

.75 

42.09 

T.52 

-H    .04 

4- 

.064 

.75 

13.48 

1.57 

—    .01 

—   .016 

.50 

43.61 

1.59 

-    .03 

— 

.048 

.50 

15.05 

1.54 

4-   .02 

4-   .032 

.25 

45.20 

1.57 

—    .01 

— 

.016 

.25 

16.59 

1.50 

4-   .06 

+    .096 

65. 

189. 

.03( 

>      46.77 

•          • 

•      • 

•          • 

59. 

18.09 

1.58 

—  .02 

—   .032 

65. 

194 

.021 

[      13.69 

1.63 

-[.07»] 

L- 

.112] 

.75 

19.67 

1.57 

—  .01 

—   .016 

.75 

1      4 

15.32 

1.55 

4-    .01 

+ 

.016 

.50 

21.24 

1.55 

4-   .01 

4-   .016 

.50 

1       < 

16.87 

1.55 

+    .01 

+ 

.016 

.25 

22.79 

1.57 

—   .01 

—0.016 

.25 

64. 

>       1 

18.42 
19.98 

1.56 

1.58 

.00 

—    .02 
*Rej. 

__ 

.000 
.032 

58. 

199 

.021 

I       24.36 
Mean 

1      1 

1. 561 

From  the  above  it  follows  that  i  rev.  [  —  g^.gs]  =  6.24B,  or  i  -B.  z=  1^.59  in  arc 
of  the  XXVI-inch  Equatorial. 

3 77  App.  I 
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Collecting  the  various  results  for  quarter  revolutions,  we  have  the  following 

Table. 


I. 

II. 

1 

III. 

IV. 

r. 

.00  to  .25 

n 

.25  to  .50 

/• 

.50  to  .75 

II 

.75  to  .00 

r. 

II 

58 

H-  0.096    . 

+  0.016 

—  0.0x6 

—  0.032 

59 

59 

+  0.096 

+    .032 

—     .016 

—     .032 

60 

60 

.000 

.000 

.000 

.000 

61 

61 

.000 

—     .016 

4-     .016 

—     .032 

62 

62 

-f      .032 

.000 

.000 

.000 

63 

63 

.000 

-h     .016 

—     .016 

—     .032 

64 

64 

.000 

+     .016 

+     .016 

•          • 

65 

65 

—      .016 

-    .048 

4-     .064 

+     .032 

66 

66 

+      .032 

.000 

.000 

—     .016 

67 

67 

+      .016 

.000 

-f-     .016 

.000 

68 

68 

-h      .016 

—    .032 

—     .032 

—     .016 

69 

69 

+  0.032 
-f  0.192 

—  0.016 

—  0.032 

0.000 
+  0.032 

—  0.016 

70 

2 

-  0.154 

No. 

12  obs.      ^ 

12  obs. 

12  obs. 

II  obs. 

1 

Mean 

-h  0.0160 

—  0.0027 

• 

H-  0.0027 

'     —  0.0140 

Therefore  for  the  revolutions  58  to  70,  inclusive,  we  have : 

The  mean  correction  for      I.  is  +  0.0160  from  12  measures 

II.  is  — 0.0027     "     12 

III.  is  +  0.0027     "     12 

IV.  is  — 0.0140    "     II 


a 


(( 


a 


<< 


n 


a 


(c 


(( 


2  +  0.0020 

It  will  be  of  interest  to  compare  the  results  from  the  revolutions  62-66  with  those 
previously  obtained  in  1874,  and,  accordingly,  I  have  written  in  the  last  column  of 
a  previous  Table  the  results  from  the  measures  above. 

Since  these  mean  corrections  are  much  below  the  accidental  errors  of  the  measures 
which  will  be  made  with  this  screw,  I  consider  it  unnecessary  to  examine  the  question 
of  periodic  errors  in  this  screw  any  further. 

We  may  note,  however,  that  in  the  previous  Table,  (1874,  January  20),  the 
numbers  in  the  two  last  columns  are  not  strictly  comparable,  as  the  series  of  1874 
depends  ui)on  two  series  with  different  initial  positions  of  the  Micrometer  "A*^  to 
eliminate  errors  of  its  screw,  while  the  later  series  depends  upon  fewer  measures,  all 
taken  from  one  initial  position  of  this  screw. 

We  may  regard  the  sifpis  of  the  periodic  inequalities  (corrections)  of  Screw  I  as 
well  determined ;  if  it  were  desirable  to  fix  the  absolute  values  of  the  corrections 
further  observations  would  h^  recpiired.     We  may  then  say: 

The  periodic  inequxdities  of  Sereir  T,  from  58^  to  70^,  are  far  kss  than  the  accidental 
errors  of  the  measures  which  will  he  made  with  it,  and  they  need  not  he  further  considered. 

The  complete  series  of  May  i  will  also  serve  to  fix  the  values  of  the  whole  revo- 
lutions from  40^^  to  70^     I  extract  from  the  last  table  what  is  necessary  for  this  purpose. 
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1876,  May  I.     t=  59^.5  F. 


Scale  of 

Mic.  A 
(revolutions). 

R. 

Mic.  A 

'   Scale 

Mic.  I. 

engine 
(corrected). 

D. 

(scale  divis- 
ions). 

1 

D. 

Mic.  A. 

1  _  _  _ 

1     *^- 

A  r  - 

V  in  rev. 

D. 

V  in  arc. 

1 
. 1 

n 

r. 

I>. 

70.000 

189.020 

15-58 

2.354 

191.374 

1 

0.944 

4-  0.001 

4- 

0.011 

69. 

•    1 

• 

21.82 

3.298 

1   192.318 

1 

.949 

—  .004 

^,^ 

.042 

68. 

•    « 

• 

28.10 

4.247 

193.267 

.941 

+  .004 

+ 

.042 

67. 

•    « 

• 

34.32 

5.188 

194.208 

.942 

+  .003 

+ 

.032 

66. 

• 

• 

40.55 

6.130 

195.150 

•939 

+  .006 

+ 

.063 

65. 

189. 

020 

46.77 

7.068 

196. 0S8) 
196.090) 

65. 

194. 

021 

13.69 

2.069 

.953 

—  .008 

— 

.084 

64. 

•    % 

• 

19.98 

3.021 

197.042 

.946 

—  .001 

_ 

.011 

63. 

•      i 

• 

26.24 

3.967 

197.988 

.940 

4-   .005 

+ 

.053 

62. 

•      ■ 

• 

32.46 

4.907 

198.928 

.945 

.000 

.000 

61. 

•      • 

• 

38.72 

5.852 

199.873 

.946 

—   .001 

_ 

.011 

60. 

194. 

021 

44.96 

6.795 

200.816J 

60. 

199. 

022 

11.90 

1.799 

200.821 ) 

.937 

+   .008 

+ 

.084 

59. 

• 

18.09 

2.734 

201.756 

.948 

—   .003 

^^ 

.032 

58. 

24.36 

3.682 

202.704 

.942 

H-   .003 

4- 

.032 

57. 

30.59 

4.624 

203.646 

.947 

—   .002 

wa^ 

.021 

56. 

36.86 

5.571 

204.593 

.943 

+   .002 

4- 

.021 

55. 

43.10 

6.514 

205.536 

.941 

+   .004 

4- 

.042 

54. 

199. 

022 

49.30 

7.450 

206.472) 

54. 

204. 

022 

16.27 

2.459 

206.481  ) 

.949 

—   .004 

.042 

53. 

•     i 

• 

22.52 

3.404 

207.426 

.947 

—   .002 

„ 

.021 

52. 

■     • 

• 

28.79 

4.351 

208.373 

.946 

—  .001 

_,  ,^ 

.011 

51. 

•     ■ 

• 

35.04 

5.297 

209.319 

.941 

+  .004 

4- 

.042 

50. 

•     • 

• 

41.27 

6.238 

210.260 

•949 

—  .004 

^^^ 

.042 

49. 

204. 

022 

47.52 

7.183 

211.2051 
211.212) 

49. 

209. 

023 

14.48 

2.189 

1 

.948   —  .003 

— 

.032 

48. 

•     « 

• 

20.74 

3.^34 

212.157 

.945 

.000 

.000 

47. 

•     « 

• 

26.98 

4.079 

213.102 

« 

.942 

+  .003 

4- 

.032 

46. 

•     i 

• 

33-22 

5.021 

214.044 

.944 

+  .001 

4- 

.Oil 

45. 

•     < 

• 

39  46 

5.965 

214. 98S 

.940 

-f-  .005 

4- 

.053 

44. 

209. 

023 

45.67 

6.902 

215.925) 
215.9305 

44. 

213. 

023 

19.23 

2.907 

.945 

.000 

.000 

43. 

•     i 

• 

25.47 

3.850 

216.873 

•946 

—  .001 

_ 

.Oil 

42. 

•     i 

• 

31.73 

4.796 

i   217.819 

1 

!   .951  1  —  .006 

— 

.063 

41. 

• 

•     • 

37.96 

5.747 

218.770 

;  0.944 

-t-  O.OOI 

4- 

O.OIl 

40.000 

213 

.023 

44.27 

6.691 

219.714 

1 

1 

Mean  .  . 

0.9447 
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On  November  12,  1878,  Professor  Harkness  made  a  set  of  measures  on  this 
screw  to  determine  the  value  of  the  mean  revolution.  These  are  given  below.  The 
last  three  columns  of  the  table  contain  the  values  in  scale  divisions  of  the  same  lengths 
of  lo'',  as  previously  determined  by  Professor  Newcomb  and  myself. 

Micrometer  I.     1878,  November  12.     Observer,  Harkness. 


Mic,  I. 

Scale  on 
Fixed  Wire. 

Scale  on 
Movable 

HIT* 

A 

1878. 

Nov.  12. 

1874. 
Jan.  20. 

1876, 
April  29. 

1876. 
May  I. 

Wire. 

lor.  = 

lor.  = 

lor.  = 

lor.  = 

r. 

D. 

D. 

D. 

100.00 

197.750 

X63.855 

— 

33.895 

D. 

9.441 

D 

*          • 

D. 

•           • 

•          • 

90. 

.750 

173.296 

~ 

24.454 

9-437 

• 

9.442 

•          • 

8u. 

.749 

182.732 

— 

15.017 

9.438 

• 

9.436 

•          • 

70. 

.753 

192.174 

•^ 

5.579 

9.450 

9 

442 

•          • 

9.445 

60. 

.748 

201.619 

+ 

3.871 

9.442 

»           • 

•           • 

9.441 

50. 

.741 

211.054 

+ 

13.313 

9.437 

»          • 

•           • 

9.454 

40. 

.741 

220.491 

+ 

22.750 

9-447 

»          • 

■          • 

.     . 

30.00 

197.  737 

229.934 

+ 

32.197 

Length  of  the  Mean  Revolution  of  Micrometer  I  (^40  to  90  rev.)  in  inches  at  2^2^  F. — 
The  preceding  observations  will  serve  to  determine  the  length  of  one  revolution  of 
the  screw  I  at  32°  F.  in  inches.  The  numbers  which  are  necessary  for  this  purpose 
I  extract  from  the  preceding  detailed  observations. 

The  coefficient  of  expansion  of  the  steel  screw  for  i  °  F.  I  assume  as  o.(XXXX>68o, 
so  that  the  length  of  one  revolution  of  the  screw  at  t^  F.  is  (assuming  its  length  at 
32°  F.  as  unity), 

I  +  0.00000680  (i°-32°),  or 

I  +  [4.832509]  (<°-32^). 

The  means  of  reducing  the  readings  of  the  glass  scale  have  already  been  given. 


Date. 

1874,  Jan.     20 

1876,  Apr.    29 

May      I 

1878,  Nov,    12 

Temp. 

Observer. 

Limiting 

Revolution 

Mic.  I. 

No.  of  Rev. 
Mic.  I 

No.  of 

Scale 

Divisions. 

D. 

20.774 
18.878 
28.340 
66.079 

No.  of  Rev. 

Mic.  I 

at  32'  F. 

No.  of 

inches  at 

32' F. 

I  Rev.  at 
32°  F. 

70**  F. 
67.8 

59.5 
62 

Newcomb. 

H OLDEN. 

Harkness. 

r.      r. 
55  -  77 
70-90 
40-  70 

30—  100 

r. 
22  — 

20  — 

30  = 

70  - 

r. 
22.005685 

20.004896 

30.005610 

70.014280 

in. 
0.413206 

0.37549X 
0.563670 
0.314293 

in. 
0.018777 

0.018770 

0.018785 

0.018772 

1 142.030471 

2.666660 
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Or,  142.0305  revolutions,  at  32^  F.  =  2.666660  inches;  and  i.oooo  revolutions, 
at  32^  F.  1=0.0187753  inches;  (log.  8.273587). 


I 


The  probable  error  of  this  value  is  about  0.000002  inches,  or  — ^th  part. 

Inequality  of  Integer  Bevolutions. — Some  light  will  be  thrown  on  the  question  as 
to  the  inequality  of  the  various  whole  revolutions  by  collecting  into  one  ta,ble  the 
measures  of  18741  Januaiy  20,  and  of  1876,  April  29  and  May  i,  which  give  the  resid- 
ual corrections  required  to  reduce  each  whole  revolution  to  the  mean  of  all  the  whole 
revolutions  from  40"^  to  90^  The  measures  were  taken  at  temperatures  varying  from 
70°  to  59^.5,  but  as  the  effect  of  10^.5  change  of  temperature  will  only  change  the 
value  of  one  revolution  by  about  0^.0007,  the  residual  connections  may  be  considered 
as  comparable. 

The  data  of  each  day  show  that  the  probable  error  of  a  single  measure,  is : 

1874,  Jan.   20,         0^0023  =  o''.024 

1876,  April  29,  0.0026  =    0.027 

May     I,  0.0023  z=    0.023 

We  may  then  assume  this  probable  eiTor  when  it  depends  on  only  one  measure 
as  o".025,  when  on  two  aso".oi8.  The  collection  of  the  individual  connections  is 
made  in  the  following 

Table  shawifig  (lie  Corrections  required  to  Reduce  tlie  Observed  Value  of  each  Bevolution  to 

the  Meayi  of  all. 


.  A 

£^ 

A 

A 

A 

A 

A 

A 

Revolution 
r. 

J 

Ni 

1874, 

an.  20. 

EWCOMB. 

1876, 
Apr.  29. 

HOLDEN. 

1876, 
May  I. 

H OLDEN. 

Mean 
Correction. 

Revc 

>lution 
r. 

1874. 
Jan.  20. 

Newcom 

1876. 

Apr.  29. 

B.    H()LDE.N. 

1876. 

May  I. 

HOLDEN 

Mean 

Correction. 

1 

II 

' 

n 

II 

If 

It 

II 

II 

40^  1 

to  41' 

1 

.      .      .    !      .      . 

• 

+    O.OII 

+    O.OII 

65-^ 

to  66"^ 

— 

O.OII 

... 

4-  o.o6j 

J       4-  0.026 

41     1 

to  42 

1     .     .        1 

—     .063 

—  0.063 

66 

to  67 

— 

.045 

>                    1 

•            • 

4-     . 

035 

X       —  0.005 

4a 

to  43 

4 

—     .oil 

—    O.OII 

67 

to  68 

— 

.045 

•            • 

4-     . 

.045 

\           0.000 

43 

to  44 

*     *     %       • 

.000 

0.000 

68 

to  69 

4 

.045 

t                 1 

1            •            • 

— 

oas 

I           0.000 

44    1 

to  45 

1     .     «        I 

+    .053 

H-  0.053 

69 

to  70 

4- 

.on 

i 

%             •              m 

4-  0. 

on 

[        H-  O.OII 

45 

to  46 

I     .     «        < 

+     .oil 

-h    O.OII 

70 

to  71 

4 

.oil 

\      4-  0.042 

•          1 

4-  0.027 

46    1 

10  47 

H-     .032 

■f  0.032 

71 

to  72 

4- 

•    .05: 

J     —     .021 

4-  0.016 

47    ^ 

to  48 

.000 

0.000 

72 

to  73 

— 

■    .07  J 

\     4-     .oil 

—  0.032 

48 

to  49 

—     .032 

—  0.032 

73 

to  74 

.00( 

)     —     .021 

—   O.OII 

49    ' 

to  50 

—     .042 

—  0.042 

74 

to  75 

— 

.045 

8    +    .053 

4-  0.006 

50    1 

to  51 

+     .042 

4-  0.042 

75 

to  76 

— 

.OI] 

t      4-      .042 

4-  0.0x6 

51     1 

to  52 

—     .011 

—    O.OII 

76 

to  77 

•   O.OI] 

[     —    .042 

—  0.027 

5« 

to  53 

—     .021 

—  0.021 

77 

to  78 

4-     .011 

4-  O.OII 

53    ' 

to  54 

—     .042 

—  0.042 

78 

to  79 

—     .032 

—  0.032 

54    1 

to  55 

.     .     . 

1 

+     .042 

-H  0.042 

79 

to  80 

4-     .063 

4-  0.063 

55 

to  s6 

-h  0.042  i      . 

4-     .021 

"h  0.032 

80 

to  81 

4-     .021 

+  0.021 

56 

to  57 

—      .042  I 

—     .021 

—  0.032 

81 

to  82 

—     .021 

—  0.021 

57 

to  58 

—      .0x1   1 

-f     .032 

4-  O.OII 

82 

to  83 

4-     .oil 

4-  O.OII 

58    1 

to  59 

.000  1      . 

—     .032 

—  0.016 

83 

to  84 

4-     .021 

4-  0.021 

59 

to  60 

+    .042 

+     .084 

4-  0.063 

84 

to  85 

... 

•                    •          •          • 

60 

to  61 

+    .074 

—     .011 

+  0.037 

85 

to  86 

... 

1                               •                V                « 

6r 

to  62 

—    .032 

.000 

—  0.016 

86 

to  87 

.000 

0.000 

62    1 

to  63 

—    .021 

+     .053 

-1-  0.016 

87 

to  88 

—     .011 

—   O.OII 

63    1 

to  64 

—    .oil 

—     .011 

—    O.OII 

88 

to  89 

—       .02X 

—  0.021 

64 

to  65 

+    .oil 

—     .084 

-  0.037 

89 

to  90 

4-  O.OII 

1 

4-  O.OII 
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In  the  above  table  there  are  70  single  determinations  of  the  length  of  one  revo- 
lution, and  the  probable  error  of  such  a  determination  from  the  measures  of  one  day 
is  o".02  5  approximately.  If  the  residuals  are  purely  accidental  then  they  should  be 
arranged  according  to  the  law  of  facility  of  error. 


Errors. 

Theory. 

I 

Fact. 

Above  o".o84 

2 

o".o84  10  o".074 

2 

1 
2       1 

.074  to      .063 

2 

3 

.163  to      .053 

4 

4 

.053  to      .042 

7 

16 

.042  to     .032 

10 

7 

.032  to      .021 

13 

10 

.021  to      .011 

14 

20 

o.oii  to    0.000 

17 

6 

The  second  column  of  this  table  shows  the  number  of  eiTors  which  should  exist 
between  the  limits  set  down  in  the  first  column,  if  we  regard  these  errors  as  purely 
accidental  and  subject  to  the  usual  law  of  facility  of  error.  The  third  column  sUows 
the  actual  number  found. 

The  agreement  between  the  numbers  in  columns  2  and  3  is  not  very  close  below 
the  limit  o".053,  and  the  number  of  observations  is  too  small  to  allow  a  very  definite 
inference  to  be  made  from  this  table.  We  may  examine  the  question  in  another  way. 
Each  of  the  revolutions  may  be  affected  by  a  constant  error,  s\  s^\  .  .  .  ^{2s'  zzo)j 
and  by  purely  accidental  errors,  r',  r",  r"'.  .  .  .  The  measures  of  one  day  on  any 
revolution  give  5'+^'/  on  a  second  day  we  have  6*'+  >'"•  The  mean  correction  set 
down  in  the  table  is  s'  +  i  ('*'  +  ^")-  ^^  ^^  *^^^  *^^^  ^^^^^  difference  of  the  results  of 
two  days  instead  of  their  half  sum,  we  should  have  J  (r'—  r").  If  we  form  -S  ^(r'-j-  r^^) 
and  2  ^  (/—  /'),  these,  in  a  sufticiently  large  number  of  cases,  should  be  zero,  and  in 
a  limited  number  of  cases  they  will  approach  equality  with  each  other.  For  Screw  I 
2  J(r'+  r")  zz  +  o".037  and  2  ^  (/—  /')  zz  -  o''.i38  from  22  cases. 

The  difference,  o".i,  is  four  times  the  probable  error  of  a  single  determination. 
It  expresses  the  error  of  the  hypothesis  -S'^'zzo  for  the  22  revolutions  considered, 
jjhis  the  error  of  supposing  the  44  residuals  to  be  distributed  as  they  would  be  in  an 
infinite  number  of  cases. 

Again,  there  are  19  cases  between  55^  and  yy''  where  both  the  corrections  deduced 
have  values  different  from  zero.  It  is  not  probable  that  the  signs  of  these  corrections 
have  changed  between  1874  and  1876  Out  of  these  19  cases  the  signs  ayree  in  7 
instances  and  differ  in  1 2.  This  also  seems  to  show  that  these  corrections  are  acci- 
dental, since  we  should  expect  as  many  as  5  agreements  of  sign  if  the  residuals  are 
purely  due  to  accident.  Even  allowing  them  to  be  real,  it  is  plain  that  their  effect 
upon  observations  will  be  far  below  that  of  the  accidental  errors  of  each  night. 

From  the  foregoing  I  conclude  that  the  screw  of  Micrometer  I  is  practically  lycrfect 
and  requires  no  correction  for  inequalities  in  the  ivhole  revolutions^  or  for  periodic  errors. 
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Investigation  of  the  Ifiequalities  of  the  Screw  of  Micrometer  II. — The  following  obser- 
vations were  made  on  essentially  the  same  plan  as  those  heretofore  described. 

The  various  colmnns  have  the  meanings  given  below. 

Column  I.  Reading  of  Telescope  Micrometer  z=  Micrometer  II. 

Column  2.  Glass  scale  of  engine,  corrected. 

Column  3.  Micrometer  (A)  of  the  engine. 

During  this  series  the  relation  i  2>  zz  6.592  7i  was  constantly  true.  All  the  bisec- 
tions with  Micrometer  A  were  made  by  turning  its  screw  in  an  increasing  direction. 
Each  reading  of  Micrometer  A  here  set  down  is,  as  with  Micrometer  I,  the  mean  of  4 
separate  and  independent  bisections. 

t  is  the  reading  of  a  thermometer  laid  in  the  shade  under  the  engine ;  tf  is  the 
reading  of  a  thermometer,  wliich  is  inserted  in  the  metal  work  of  the  box  of  the 
Micrometer  II,  and  which  forms  a  part  of  it.  This  was  (unavoidal)ly)  exposed  to  the 
direct  rays  of  the  sun  for  very  short  periods  of  time,  and  I  liave  therefore  taken  t  as 
the  true  temperature  of  the  screw.  This  is  probably  true,  as  t  and  if  never  differed  by 
as  much  as  5^  F. 

Immediately  following  I  give  the  result  of  a  comparison  between  the  thermometer 
if)  on  the  box  and  the  standard  thermometer  of  the  Observatory.  To  reduce  the 
readings  of  the  latter  to  the  Kew  standard,  the  correction  —  0^.9  Fahr.  is  required 
The  observers  were  the  watchmen  and  meteorological  observers  of  \\\e  Observatory. 

The  thermometer  on  the  box  of  Micrometer  II  was  exposed  for  several  days  in 
the  thermometer-house,  and  readings  of  it  biken  at  same  time  as  those  of  the  standard 
dry-bulb  thermometer. 


Date. 


(Civil) 
Hour. 


I  Observer.  |    Mic.  II. 


1876. 

h. 

0 

March  24 

3 

!  Caiiill  . 

43.5 

6 

'  Hays  .  . 

1 

40.5 

9 

1  Hays  .  . 

37.0 

«5 

0 

HORIGAN 

38.0 

3 

1    HORIGAN 

43.0 

6 

1    H  ORIGAN 

44.0 

7 

';    H ORIGAN 

44.5 

9 

Caiiill  . 

1 

50.5 

12 

:  Cahill  . 

52.0 

•     3 

Caiiill  . 

48.0 

6 

HORIGAN 

45.5 

9 

1    HORIGAN 

42.8 

26 

0 

Hays  .  . 

41.7 

3 

1  Hays  .  . 

38.5 

6 

'  Hays  .  . 

3^'.  5 

9 

HORIGAN 

40.5 

12 

HORIGAN 

1 

45.3 

3 

1    HORIGAN 

1 

47.2 

. 

-y-Bulb 

hcrm. 

Date. 

/ 

0 

1876 

• 

43.6 

March  26 

41.0 

37.0 

27 

38.6 

1 

43.5 

44.5 

45.0 

51.0 

49.5 

• 

48.5 

i 

45.8 

28 

43. 

1 

41.8 

37.5 

1 

3^).  2 

1 

42.5 

1 

46.4 

48.7 

(Civil) 
Hour. 

Observer. 

1 

Therm. of 

Midi. 

/' 

0 

Dry-Bulb 
Therm. 

h. 

c 

6 

Caiiill  . 

1 

43.0 

42.5 

9 

Caiiill  , 

41.0 

41.0 

0 

Hays  .  . 

41.0 

41.5 

3 

Hays  .  . 

36.5 

35.6 

f) 

Hays  .  . 

35.5 

35.3 

9 

Horigan 

1 

43.5 

45.5 

12 

1 

IloRIGAN  1 

49.2 

50.5 

3 

Horigan  ; 

56.8 

57.7 

6 

Caiiill  .  1 

54.0 

53.0 

9 

Caiiill  . 

44.0 

42.5 

0 

Hays  .  . 

41.0 

40.5 

3 

Hays  .  . 

36.6 

37.0 

6 

Hays  .  . 

37.0 

36.8 

9 

Horigan 

38.7 

39-4 

12 

Horigan 

42.7 

43-4 

3 

Horigan 

44.8 

45.9 

6 

Caiiill  . 

57.0 

57.4 

9 

Caiiill  . 

42.0 

41.0 
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The  reticle  of  this  micrometer  consists  of  five  movable  wires  and  one  fixed  wire 
parallel  to  these.  During  the  observations  given  below,  the  coincidences  of  the  various 
wires  with  the  fixed  wire  were  as  in  the  2d  column : 


Wire  I 

r. 

85 

r. 
1 0.0 

2 

5 

30.0 

3 

25 

50.0 

4 

45 

70.0 

5 

65 

90.0 

that  is,  the  middle  movable  wire  of  the  reticle  coincided  with  the  middle  fixed  wire  at 
25'.  During  December,  1876,  the  reading  of  the  head  of  the  screw  was  altered,  so 
that  when  thread  3  was  in  this  position  the  reading  was  so*",  and  it  will  remain  in  this 
position.     {See  3d  column.) 

All  the  following  measures  were  made  On  wire  2  instead  of  wire  3,  as  it  was  more 
convenient  to  do  this. 

In  the  following  tables  I  have  given  the  reading  of  Micrometer  II,  not  as  it  was 
recorded  at  the  time,  but  increased  by  25'';  that  is,  the  readings  here  set  down  corre- 
spond to  the  present  state  of  this  micrometer. 


Table. 

-1876 

Corr'n 
vin  rev. 

»,  April  1 1.     Mi 

cronh 

Scale 
rrecte< 

eter  11. 

Mic.  II. 

Scale 
corrected. 

Mic.  A. 
rev. 

R. 

^  rev.  = 

Corr*n 
V  in  arc. 

Midi.    ^^ 

CO 

1 

1 

Mic.  A. 
i.       rev. 

i  rev.  = 

Corr'n 
V  in  rev. 

Corr'n 
V  in  arc. 

r. 

D. 

n. 

D, 

ti 

1 

R. 

D. 

R. 

D. 

D. 

It 

81.00 

149.010 

40.28 

1.53 

+0.03 

+0.05 

75.                  ] 

153. oiJ 

2       29.39 

1.55 

4-0.01 

4-0.02 

.75 

• 

38.75 

.53 

+   .03 

4-   .05 

.75 

27.84 

.56 

.00 

.00 

.50 

37.22 

.55 

-h   .01 

+   .02 

.50 

26.28 

.55 

4-  .01 

4-  .02  ; 

.25 

35.^7 

.58 

—   .02 

-   .03 

.25 

24.73 

.56 

.00 

.00 

80. 

34.09 

.55 

+   .01 

+   .02 

74. 

23.17 

.55 

4-   .01 

4-  .02 

.75 

32.54 

.52 

-f   .04 

-f   .06 

.75 

21.62 

.54 

4-   .02 

4-  .03 

.50 

31.02 

.56 

.00 

.00 

.50^  '      1 
.505         ] 

f53. 

.OIJ 

2    ',      20.08 

1 

1 

.25 

29.46 

.60 

-   .04 

—   .06 

[56. 

01: 

J         39.86 

1.58 

—   .02 

-  .03 

79. 

27.86 

.51 

+   .05 

+   .08 

•25 

38.28 

.58 

—   .02 

-  .03 

.75 

26.35 

.56 

.00 

.00 

73.     . 

36.70 

.51 

4-   .05 

4-  .08 

.50 

24.79 

.58 

—   .02 

-   .03 

.75 

35.19 

.52 

4-   .04 

4-  .06 

.25 

23.21 

.57 

—   .01 

—    .02 

.50 

33.67 

.64: 

-   .08: 

-  .13 

78. 

21.64 

.54 

+   .02 

+    .03 

.25 

32.03 

.58 

—   .02 

-  .03 

.75 

20.10 

.56 

.00 

.00 

72.            i 

1 

30.45 

.51 

4-    .05 

4-    .08  ; 

.50^ 
.50) 

149 

.010 

18.54 

.75 

28.94 

.56 

.00 

.00 

153 

.012 

44.92 

1.58 

—   .02 

-    .03 

.50 

27.38 

.52 

-r    .04 

4-    .06 

.25 

• 

43.34 

.54 

4-   .02 

+    .03 

.25 

1 

25.86 

.59 

-    .03 

-    .05 

77. 

41.80 

.53 

+   .03 

-f     .05 

71.       )         ^ 

71.    i;   1 

[56. 

01: 

J         24.27 

1 
1 

.75 

1 

40.27 

.54 

+   .02 

4-    .03 

159. 

Olf 

>         4409 

1.55 

4-    .01 

+    .02 

.50 

1 

38.73 

.55 

+   .01 

4-    .02 

.75 

42.54 

.55 

4-    .01 

4-    .02 

.25 
76. 

.75 
.50 

1 

1 

37.18 
35.57 
34.07 
32.49 

.51 
.50 
.58 
.54 

+   .05 
-h    .06 
—   .02 
-f-   .02 

—  .08 

4-   .10 

-   .03 
4-   .03 

.50 
.25 
70. 

.75 
.50 

40.99 

1     39-43 
37.88 

36.30 
34.76 

.56 
.55 
.58 

.54 
.54 

.00 
4-   .01 
-    .02 
4-   .02 
4-   .02 

.00 

4-  .02 
—   .03 
4-  .03 
4-  .03 

.25 

30.95 

.56 

.00 

.00 

.25 

33.22 

.58 

-    .02 

-  .03 

i 
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Table. — 1876,  April  ii.     Micrometer  II — Continued. 


1 

Scale 

1 

i  Mic.  A. 

Corr'n 

Corr'n 

1 

1 
Scale     (  Mic.  A. 

Corr'n 

Corr'n 

Midi.    ^^ 

1 

rrected 

1. 1     rev. 

\  rev.  = 

V  in  rev. 
I). 

V  in  arc. 

Mic.  II.  ' 

CO 

1 

1 

r.        1 

•rrecicd. 

'                   +  rev.  = 
rev.     !  * 

i 

v'ln  rev. 

V  in  arc.  1 

! 

i        r. 

D. 

R. 

D. 

It 

D. 

1 

R.          n. 

D. 

" 

69.                        ] 

159.01J 

;      31.64 

1.54 

-f-0.02 

-fo.03 

57.             1 

[70.019  ;     29.51        I 

54 

+  0.02 

4-0 

03 

.75 

30.10 

.53 

+   .03 

-f   .05 

.75 

.      .   1     27 

.97 

.«;8 

—    .02 

—    . 

.03       1 

,50 

28.57 

.54 

-h   .02 

-h    .03 

.50 

1 

.    .  ;   26 

•39 

.55 

+  .01 

4-    . 

02 

.25 

27.03 

.60 

~   .04 

-    .06 

.25 

1 

.    .      24 

.84 

1 

.59 

-  .03 

.05 

68. 

25.43 

.56 

.00 

.00 

56 

1 
1 

> 

.    .      23 

.25 

.53 

+  .03 

4-    . 

.05 

.75 

23.87 

.54 

+   .02 

4-   .03 

75)      1 

170 

.019     21 

.72 

1 

1         .50 

33.33 

.56 

.00 

.00 

.75  I      . 

173 

.019  1   41 

.55  1     » 

.55 

4-    .01 

4-    . 

.02 

.25 

20.77 

.56 

.00 

.00 

.50 

.    . 

40. 

.00  . 

.54 

4-    .02 

4-    . 

.03 

67.          1 

r59. 

.oil 

J      19.21 

•  25     i 

' 

38 

.46 

.58 

-  .02 

—    , 

03 

67.    ]     1 

[63. 

oi( 

>     45.58 

55 

1 

.      36 

.88 

59 

-  .03 

—    . 

05 

' 

April  12. 

^75     ' 

.     !        35. 

29  1 

52 

4-    .04 

4-    . 

06 

67.    J    1 

[63.oi( 

>     45.52 

1.53 

+0.03 

+0.05 

.50 

.   J     33 

.77  1 

.54 

4-    .02 

4-    . 

03 

.75 

43.99 

.52 

+   .04 

-h   .06 

.25     . 

.   '     32. 

1 

23 

58 

—    .02 

— 

03 

!       .50 

42.47 

.58 

—   .02 

-   .03 

54 

* 

'     30 

65 

.52 

4-    .04 

4-    . 

06 

'         .25          . 

40.89 

.57 

—   .01 

—   .02 

1 

.75 

1 

29. 

13 

1 

54 

4-    .02 

4-    . 

03 

1    66. 

39.32 

•55 

+   .02 

+   .03 

.50 

27 

57 

57 

-    .01 

-^ 

.02 

'         .75          . 

37.77 

.57 

—   .01 

—   .02 

.25 

^6. 

00 

54 

4-    .02 

4-    . 

03 

.50         , 

36.30 

.53 

+   .03 

+   .05 

53. 

24. 

46 

56 

.00 

00 

.25 

34.67 

.59 

-   .03 

-   .05 

.75     1 

22. 

90 

57 

—   .01 

— 

.02 

65. 

.      33.08 

.56 

.00 

.00 

50)      1 

[73. 

019  .   21. 

43 

.75 

.      31.52 

.56 

.00 

.00 

505      1 

[76. 

019  i   41. 

10        I. 

55 

4-    .01 

4-    . 

02 

.50 

39.96 

.52 

f    .04 

-f-   .06 

25 

39. 

55 

56 

.00 

00 

.25 

38.44 

.59 

-   .03 

-   .05 

52. 

1     . 

37. 

99 

57 

—    .01 

—    , 

.02 

64. 

36.85 

.53 

+   .03 

4-    .05 

75 

36. 

42 

54 

4-    .02 

4-    . 

03 

.75 

25.33 

.58 

—   .02 

-    .03 

.50 

34. 

88 

58 

—    .02  1 

—    . 

03 

.50 

23.74 

-.55 

+   .01 

4-    .02 

25 

33- 

30 

55 

4-    .01   ' 

4-    . 

02 

.25 

33.19 

.58 

-   -^2 

-    .03 

51. 

4 

.  i  31. 

75 

.56 

.00 

00 

63.    1    1 

[63. 

.Ol( 

s     30.61 

75     \     ' 

1  ^''' 

19 

54 

4-    .02 

4- 

.03 

63.     5    1 

t67. 

.0I( 

)     47.10 

1.58 

—   .02 

-    .03 

50 

28. 

65 

.53 

4-    .03 

4-   . 

05 

1      .75 

45.52 

.57 

~   .01 

-    .02 

25 

27. 

12 

.57 

—   .01 

— 

.02 

.50 

43.95 

.53 

+   .03 

4-    .05 

50. 

1 

!    25. 

.55 

.57 

—   .01 

•~~ 

02 

.25 

42.43 

.57 

—   .01 

—    .02 

75 

'    23. 

98  1       . 

.55 

4-    .01 

4-    . 

02 

63. 

40.86 

.54 

-H    .02 

4-    .03 

50  1!     1 

176. 

0T9     22. 

.43  ! 

.75 

39.32 

.56 

.00 

.00 

50  J      1 

180. 

020     48 

.75     i< 

.56 

.00 

00 

.50 

.      37.76 

.57 

—    .01 

—  .02 

25  ; 

47. 

19 

.58 

-    '^^ 

— 

.03 

.25 

36.19 

.55 

-H    .01 

4-    .02 

49 

1    45. 

.61 

51 

4-    .05 

4-    . 

oS 

61. 

34.64 

.54 

+    .02 

1-     .03 

75  .   . 

!     44. 

10 

.59 

-    .03 

— 

.05 

.75 

33.10 

.57 

—    .01 

—    .02 

50  1   . 

1     42. 

51 

.53 

4-    .03 

4-   . 

05 

.50 

31.53 

.55 

4-    .01 

4-    .02 

25  '   . 

1     40. 

98 

57 

—    .01 

— 

02 

.25 

39.98 

.56 

.00 

.00 

48. 

1     39. 

41 

.54 

4-    .02 

4-   . 

03 

,  60. 

38.43 

.55 

-H    .01 

4-    .02 

75  ^  . 

37 

87       . 

.54 

4-    .02 

4-    . 

03 

•75 

36.87 

.53 

+    .03 

4-    .05 

50 

'     36. 

33 

.57 

—    .01 

— 

.02 

.50 

25.34 

.58 

—    .02 

-    .03 

25 

■   1     3"* 

76 

53 

4-    .03 

4-    . 

.05 

.25 

23.76 

.56 

.00 

.00 

47 

.   1     33. 

23 

.56 

.<X) 

.00 

59. 

33.20 

.54 

4-    .02 

4-    .03 

75 

i     51 

67 

56 

.00 

.00 

.75  1      3 

r67 

.oil 

\       30.66 

.50 

.   1     30. 

II 

.53 

4-    .03 

4- 

.05 

.75  \      ■ 

170 

.OK 

)       40.46 

1.58 

—    .02 

-    .03 

«25     ■ 

.   1     28 

.58 

57 

--    .01 

— 

.02 

.50 

.       38.88 

.55 

-♦-    .01 

4-    .02 

46 

.   1     27. 

.01 

.54 

4-    .02 

4- 

.03 

.25 

37.33 

.57 

—    .01 

—    .02 

'75     ' 

.   1     25 

.47 

.55 

4-    .01 

4- 

.02 

58. 

35.76 

.57 

—    .01 

—    .02 

.50     1 

'     23 

.92 

.57 

—    .01 

M^IB 

.02 

.75 

.       34.19 

.56 

.00 

.00 

.25     ■ 

.    i      22 

.35  '   ' 

.56 

0.00 

0 

.0.) 

.50 

33.63 

.55 

+    .01 

4-    .02 

45.         '     1 

1 

rSo 

.020  1    20.79 

.25 

31.08 

.57 

—    .01 

—    .02 

1 
1 

1                1 
,  Mean  .  1     I 

1 

.5553 

3 

-T 

7i 

LPP.  I 
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From  the  above  measures  it  follows  that  i  rev.  (z=,  9^.93  approximately)  is  equal 
to  6.22  JS,  or  I  ii  =  i".596.  By  this  relation  the  residuals  v  (corrections)  are  turned 
into  arc.  Collecting  these  residuals  for  each  quarter  of  a  revolution,  we  have  the  fol- 
lowing 

Table. 


Rev. 

I. 

II. 

1 

III, 

IV. 

Mic.  II. 

o^oo  to  0*".25. 

o'.25  to  o^50. 

o^50  to  0^.75. 

n 

o'.75  to  o'.oo. 

ti 

n 

8r.  to  8o^ 

-0.03 

-fo.02 

+0.05 

+0.05 

80.         79. 

-       6 

0 

+       6 

+        2 

79.         78. 

—       2 

-       3 

0 

+       8 

78.         77. 

+       3 

-       3 

0 

1 

+       3 

77.         76. 

-       8 

4-       2 

-h       3 

+       5 

76.      .  75. 

0 

+       3 

-       3 

+     10 

75.         74. 

0 

+       2 

0 

+       2 

74.         73. 

-       3 

-       3 

+       3 

+       2 

73.         72. 

-       3 

-     13 

+       6 

+       8 

72.         71.. 

-       5 

+       6 

0 

+       8 

71.         70. 

+       2 

0 

+       2 

+       2 

70.         69. 

-       3 

+       3 

1         +       3 

-       3 

69.         68. 

-       6 

+       3 

!       ■•"      5 

+  .   3 

68.         67. 

0 

0 

+       3 

0 

67.         66. 

—       2 

-       3 

+       6 

+       5 

66.         65. 

-       5 

+       5 

—       2 

\-      3 

65.         64. 

-       5 

+       6 

0 

0 

64.         63. 

-      3 

+        2 

-      3 

+       5 

63.         62. 

—      2 

+       5 

—      2 

-       3 

62.         61. 

+       2 

—         2 

0 

+       3 

61.         60. 

0 

+         2 

—      2 

+       3 

60.         59. 

0 

1 

-       3 

-       5 

+       2 

59-         58. 

—      2 

H-       2 

-       3 

+       3 

58.         57. 

—       2 

'           +         2 

0 

—       2 

57.         56. 

-       5 

+         2 

-       3 

H-       3 

56.         55. 

-       3 

+       3 

+       2 

+       5 

55.         54. 

--       3 

+       3 

-h       6 

-       5 

54.         53- 

+       3 

—       2 

+       3 

+       6 

53.         52. 

0 

+       2 

—       2 

0 

52.         51. 

+       2 

-       3 

+       3 

—        2 

51.         50. 

-       2 

+       5 

-1-       3 

0 

50.         49. 

-       3 

0 

+       2 

—         2 

49.         48. 

—       2 

+       5 

-       5 

+       8 

48.         47. 

+       5 

—       2 

+       3 

+       3 

47.         46. 

—         2 

+       5 

0 

0 

46.  to  45* 

0 

—       2 

+       2 
+0.46 

+       3 

2 

-0.63 

-0.31 

+0.93 

No.  of  obs. 

35 

35 

35 

35 

Mean  corr. 

—0.0180 

—0.0089 

+0.0131 

+0.0266 

I. 

II. 

III. 

IV. 
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From  this  table  it  appears  that  from  45  to  81  revolutions,  inclusive,  the  mean 
corrections  required  to  rediice  each  quarter  of  a  revolution  to  tlie  mean  of  all  the 
quarter  revolutions  are, 


For  I. 
For  II. 
For  III. 
For  IV. 


r. 


r. 


// 


000  to  0.25  —  0.0180  (35  obs.) 
0.25  to  o  50  —  0.0089 
0.50  to  0.75  +  0-0131 
0.75  to  0.00  +  0.0266 


(< 


II 


u 


.Szz  + 0^0128 

These  corrections  are  somewhat  larger  than  the  corresponding  ones  for  Microm- 
eter I,  and  they  have  been  determined  from  nearly  three  times  as  many  observations. 
I  am  inclined  to  regard  not  only  the  signs  of  these  residuals  as  correct,  but  the  values 
also  I  consider  to  be  a  close  approximation.  At  the  same  time  the  absolute  magni- 
tude of  these  corrections  is  so  small  that  in  the  practical  use  of  this  screw  they  may 
safely  be  neglected.     We  may  say, 

The  periodic  inequalities  of  Screw  I  from  45''  to  8r  are  far  less  than  the  accidental 
errors  of  the  measures  which  will  be  made  with  it,  and  they  need  not  be  further  considered. 

Inequalities  of  the  integer  revolutions  of  Screw  II,  and  absolute  hngth  of  one  revolution 
in  inches. — ^The  observations  for  this  purpose  were  made  on  April  11,  12,  and  13,  1876, 
and  are  entirely  similar  to  those  heretofore  described  in  regard  to  Micrometer  I,  except 
that,  in  this  case,  all  readings  of  Micrometer  A  greater  than  30^  as  (30  +  N)  for  exam- 
ple, give  the  correction  —  JVto  tlie  scale  reading  of  the  engine,  and  all  readings  less  than 
30'",  as  (30 — N),  give  the  correction  -f  iVto  the  scale  readings;  that  is,  when  the  engine 
was  set  on  an  integer  scale  reading,  the  Micrometer  A  read  30'".  It  is  necessary  to 
state  this  in  order  to  understand  the  readings  of  April  1 1  already  detailed.  The  obser- 
vations are  here  given  reduced. 

1876,  April  II.     Micrometer  II.     Observer,  Holden. 


Mic.  II. 
r. 

Scale  of  engine 
(corrected). 

Scale 

+ 
Mic.  A. 

I  rev. = 

D. 

ir 

V 

I  rev. 

in 

V 

arc. 

.!>. 

D. 

D. 

II 

81. CX) 

149.010 

147.450 

0.939 

+ 

0.004 

+ 

0,04 

80. 

.     .     • 

8.389 

.946 

— 

.003 

— 

.03 

79. 

•          ■          • 

9.335 

.943 

.000 

.00 

78. 

•          •          • 

150.278 

.944 

— 

.001 

— 

.01 

77. 

153.012 

151.222 

.945 

— 

.002 

— 

.02 

76. 

•          •          • 

2.167 

.938 

+ 

.005 

+ 

.05 

75. 

•          •          • 

3.105 

.943 

.000 

.00 

74. 

[/=68^o ;  /'=69'.o] 

4.048 

.951 

— 

.008 

— 

.08 

73. 

156.013 

4-997 

.948 

— 

.005 

— 

.05 

72. 

•           ■           • 

5-945 

.935 

+ 

.008 

+ 

.08 

71.    ) 

[/=68'.o;  /•=73°.5] 
159-015 

6.882) 
[.880]  }. 
6.877) 

.339 

+ 

.004 

+ 

.04 

70. 

•                     •                    • 
• 

7.8x9 

.947 

— 

.004 

— 

.04 

69. 

•                     •                     • 

8.766 

.942 

-h 

.001 

+ 

.01 

68. 

•                     «                     ft 

9.708 

.944 

— 

O.OOI 

— 

O.OI 

67. 

•                     •                     • 

160.652 

67. 

163.016 

160.652 
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1876,  April  12.     Micrometer  11.     Observer ^  Holden. 


1 

Mic.  II. 

Scale  of 

engine. 

Scale 
Mic.  A. 

A 
I  rev. 

indi 

V 

vision. 

V 

in  arc. 

r. 

D. 

D. 

D. 

D. 

If 

67. 

163.016 

160.661 

0.941 

+ 

0.002 

+ 

C.02 

66. 

[/_67^o;/'_7I^5] 

1.602 

.947 

— 

.005 

— 

.05 

65.     ■ 

•           •           • 

2.549 

.945 

— 

.OJ2 

— 

.02 

64. 

• 

3.494 

.939 

+ 

.004 

+ 

.04 

63.  ) 
63.) 

167 

• 

018 

4.441  ) 
[.433]  [ 
4. -124) 

.937 

+ 

.006 

-i- 

.06 

62. 

[/-67°.5  ; 

/'=7i°.o] 

5.370 

.944 

— 

.001 

— 

.01 

61. 

6.314 

.944 

— 

.001 

— 

.01 

60. 

7.258 

.943 

.000 

.00 

59. 

170 

.01c 

) 

8.201 

.944 

— 

.001 

— 

.01 

58. 

9.M5 

.948 

— 

.005 

— 

.05 

57. 

170.093 

.950 

— 

.007 

— 

.07 

56. 

173 

.OI( 

) 

1.043 

.932 

+ 

.oil 

+ 

.11 

55. 

t.975 

.945 

— 

.002 

— 

.02 

54. 

2.920 

.939 

+ 

.004 

+ 

.04 

53. 

176 

.OK 

) 

3.859 

.937 

+ 

.006 

+ 

.06 

52. 

4.806 

.948 

— 

.005 

— 

.05 

51. 

' 

5.754 

[.930] 

[+ 

.0x3] 

[+ 

.14] 

50. 

180 

.02( 

) 

6.684 

[.968] 

[- 

.025] 

[- 

.26] 

49- 

7.652 

.940 

4- 

.003 

+ 

.03 

48. 

8.592 

.938 

+ 

.005 

+ 

.05 

47. 

9.530 

.944 

— 

.001 

— 

.01 

46. 

180.474 

.943 

.000 

.00 

45. 

X.417 

[.960] 

[- 

.017] 

[- 

.18] 

44. 

184 

.02( 

> 

2.377 

[.932] 

[+ 

.on] 

[-^ 

.11] 

43. 

3.309 

.949 

— 

.006 

— 

.06 

42. 

184.258 

.944 

— 

.001 

— 

.01 

41. 

' 

5.202 

.947 

— 

.004 

— 

.04 

40. 

188 

.02( 

3 

6.149 

.936 

+ 

.007 

+ 

.07 

39. 

• 

7.085 

.944 

— 

.001 

— 

.01 

;   38. 

8.029 

.944 

— 

.001 

— 

.01 

37.) 
37. 5 

8-973) 
8.974$ 

191 

.02 

.940 

+ 

.003 

+ 

.03 

36. 

9.914 

.945 

— 

.002 

— 

.02 

35. 

190.859 

0.943 

0.000 

0.00 

34. 

191.804 
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Midi. 


Scale 
(corrected) 


D. 

[44.008 
[/=69-.ol 


♦Theorig 


48 


52 


56 


60 


64 


68 


010 


012 


013 


015 


Of6 


018 


Mic.  A. 


R. 

—  2.107 

+  4.057 

+  10.2S0 

—  16.068 

—  9-858 

—  3641 
+  2.579 

+  8.847 

+  15.020 

—  11.284 
j  -  5.108 

i  +  '094 

i    +  7.327 

I  +  13.535 

I 

I  —  12.829 

I  -  6.618 

—  0.380 

+  3.827 

+  12.039 

—  14.2S7 

—  8.101 

-  1.904 

+  4-3U 

+  10.536 

—  15.826 

—  9.630 

—  3.413 
+  2.793 
-h  9. oil 

-h  15.219 

—  11.146 

—  4.972 

-f-  1.254 

4-  7.468 


Mic.  A. 


i  + 
f  - 


I  _ 
I 

1   + 
1   -H 


{: 


+ 
+ 


s  - 


\ 


D. 
0.320 

0.616 

1.560) 

2.438  i 
1.496 

0.552 
0.391 

1.342 

2.279  i 

1.711  \ 

0.775 
0.165 
1.112 


-h      2.309^ 
—      1.692  J 


0.754 
0.190 

1. 133 


Scale 
Mic.  A, 


I  rev.  =  in  division. 


143.688 

144.624 

5.568) 
[.570]  [ 
5.572) 

6.514 

7.458 
8.401 

9.352 

150.289) 

[.295]  [ 
150.301  )  ' 

1.237  i 

2.177  ' 

I 

3.J24 

4.065  ) 
[.066]  [  1 
4.067  )  i 

5.010     I 

5.955     j 

6.897     I 

7.840  )  1 
[.^•44]  [ , 
7.847  ), 

8.786 

9.727 
160.669 

1.614  ) 

1.614  } 

2.545 

3.499 

4.439 

5.383 

6.325  ) 

6.326  J 

7.264 

8.208 

169. 151 


D. 
0.936 

.946 


.944 
.944 
.943 
.951 
.943 

.942 
.940 

.947 
.942 

•  941 
.945 
.942 

.947 

.942 
.941 
.942 
.943 

.931* 
.954^ 
•940 

.944 
.943 

.938 

.944 

0.943 


D. 
+    0.007 

-       .003 


—  .001 

—  .001 
.000 

—  .008 
.000 


.001 
.003 
.003 
.001 

.001 
.002 
.001 
.004 

.001 
.002 
.001 
.000 

.012 
.Oil 

.003 
.001 
.000 


H-     .005 

—     .001 

0.000 


V 

in 

arc. 

»> 

+ 

0.07 

— 

.03 

— 

.01 

— 

.01 

.00 

— 

.08 

.00 

4- 

.01 

+- 

•  03 

— 

.03 

+ 

.01 

— 

.01 

— 

.02 

-h 

.01 

^ 

.04 

+ 

.01 

+ 

.02 

+ 

.01 

.00 

H- 

.13) 

— 

.125 

+ 

.03 

— 

.01 

.00 

+ 

.05 

— 

.01 

0.00 

nal  observations  of  these  appear  to  be  correct,  but  there  is  no  doubt  an  errot  here, 


as  is  shown  by  the  residuals  +  o".oi2,  —  o^'.oii.     I  have  not,  however,  rejected  these. 
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1876,  April  15.     Micrometer  II. 


Midi. 

Scale  of  engine 
(corrected). 

A 
I  rev,  = 

D. 

indi 

V 

vision. 

in 

V 

arc. 

Mic.  II. 
r. 

Scale  of  engine 
(corrected). 

• 

D. 

A 

I  rev.  = 

indi 

V 

ivision. 

V 

in  arc. 

1 

n 

r. 

D. 

D. 

II 

D. 

• 

D. 

34. 

191. 801 

0.945 

— 

0.002 

— 

0.02 

60. 

167.293 

0.941 

+ 

0.002 

4- 

0.02 

35. 

190.856 

.947 

— 

.004 

— 

.04 

61. 

6.352 

.939 

+ 

.004 

4- 

.04 

36. 

189.909 

.945 

— 

.002 

— 

.02 

62. 

5.4»3 

.947 

— 

.004 

— 

.04 

37- 

8.964 

.936 

+ 

.007 

-h 

.07 

63. 

4.466 

.939 

4- 

.004 

4- 

.04 

38. 

/=70^5  [8.028 
/'=75°.o  [ 

.948 

— 

.005 

— 

.05 

64. 

3.527 

.944 

— 

.001 

— 

.OI 

65. 

2.583 

.968 

— 

.025 

[- 

.26] 

39. 

7.080 

.942 

4- 

.001 

4- 

.01 

66. 

1.615 

.942 

4- 

.001 

'     4- 

.01 

40. 

6.138 

.943 

.000 

.00 

67. 

160.673 

.946 

— 

.003 

— 

.03 

41. 

5.195 

.944 

-— 

.001 

— 

.01 

68. 

159-727 

.942 

4- 

.001 

4- 

.01 

42. 

4.251 

.942 

+ 

.001 

+ 

.01 

69. 

8.785 

.941 

-*- 

.002 

4- 

.02 

43. 

3.309 

.950 

— 

.007 

-f- 

.07 

70.  ) 

7.847  ) 
[844]  [ 
7.840) 

44. 

2.359 

.940 

+ 

.003 

+• 

.03 

45. 

1. 419 

.944 

— 

.001 

— 

.01 

70.  ) 

.940 

+ 

.003 

4- 

.03 

46. 

180.475 

.940 

+ 

.003 

+ 

•03 

7». 

6.900 

.945 

— 

.002 

— 

.02 

47. 

179.535 

.947 

— 

.004 

— 

.34 

72. 

5.955 

.942 

4- 

.001 

• 

.01 

43. 

3.588 

.940 

-+- 

.003 

-t- 

.03 

73. 

5.013 

.947 

^ 

.004 

~~ 

.04 

49.) 

/=7i'.3)7.64Q) 
[[.648U 

'=75''.5  )  7.60  ) 

74. 
75. 

4.066 
3.127 

.939 
.942 

4- 
4- 

.004 
.001 

4- 
4- 

.04 
.01 

49.  ) 

.943 

.000 

.00 

76. 

2.185 

.944 

— 

.001 

— 

.01 

50. 

6.705 

.946 

— 

.003 

— 

.03 

77. 

1.2^1 

.945 

— 

.002 

— 

.02 

51. 

5.759 

.943 

.000 

.00 

78. 

150.296 

.940 

+ 

.003 

4- 

.03 

52. 

4.816 

.944 

— 

.001 

— 

.01 

79. 

119.356 

.944 

— 

.001 

— 

.01 

53. 

3.872 

.937 

+ 

.006 

-h 

.06 

80. 

8.412 

.945 

— 

.002 

— 

.02 

54. 

2.935 

•945 

— 

.002 

— 

.02 

81. 

7.467 

.912 

4- 

.001 

+ 

.01 

55. 

1.990 

.946 

— 

.003 

— 

.03 

82. 

6.525 

.939 

+ 

.004 

+ 

.04 

56. 

1.044 

.945 

— 

.002 

— 

.02 

83. 

5.586 

.944 

— 

.001 

— 

.01 

57. 

170.099 

.942 

+ 

.001 

+ 

.01 

84. 

4.642 

0.938 

4- 

0.005 

4- 

0.05 

58. 

169.157 

.945 

— 

.002 

— 

.02 

85. 

143-704 

■ 

59- 

8.212 

.919 

1 

+ 

.024 

1+ 

.25J 

1 

Further  measures  were  also  made,  as  below: 


i^yS,  November  11.     Micrometer  IL     Observer^  Harkness.     <zz40°.5. 


Scale  on 

Scale  on 

Midi. 

Fixed  wire. 

Mov.wire  3. 

A 

20  rev.  — 

r. 

D. 

D. 

0.00 

191. 159 

143.897 

—47.262 

18.871 

Therefore,  20  rev.  (between  o"^  and 
80')=  i8»>.8668  at  6o'.5. 

20.00 

.163 

162.772 

-28.391 

18.869 

40.00 

.163 

181. 641 

-  9.522 

18.866 

60.00 

.162 

200.506 

4-  9.344 

18.861 

80.00 

.163 

219.368 

4-28.205 

[18.996] 

100.00 

191.167 

238.368 

4-47.201 

1 
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1878,  November  12.     Micrometer  11.     Observer,  Harkness.     tzz6f 


Scale  on 

Scale  on 

Mic.  II. 

Fixed  wire. 

Mov.  wire  3, 

i 

A 

20  rev.= 

D. 

r. 

D. 

100.00 

191. 169 

238.348     1 

1 

+47.179 

I9.542] 

40  rev.  at  67" 
=  37'*-7330. 

90.00 

.180 

228.817     , 

1 
1 

4-37.637 

[9.432] 

80.00 

.179 

219.384 

+  28.205 

37.729 

40.00 

.179 

181.655 

1 

-   9-524 

37.737 

0.00 

191. 178 

143.917     ' 

1 

—47.261 

These  observations,  together  with  the  preceding  series,  show  that  this  screw  has 
a  uniform  revolution  between  o"^  —  So''.  It  is  used  only  between  these  limits  Above 
80'  it  appears  to  be  irregular.  If  at  any  future  time  this  micrometer  screw  is  used 
in  the  part  between  80-100  revolutions,  the  data  here  given  will  be  useful.  They 
are  set  down  for  that  reason,  but  I  have  only  considered  this  screw  between  o^-8o^ 

Length  of  the  Mean  Revolution  of  Micrometer  II  (o  to  80  revolutions),  in.  inches,  at 
32^  F. — From  the  preceding  measures  I  have  collected  those  observations  which  refer 
to  that  part  of  the  screw  between  o  and  80  revolutions  and  reduced  them  in  the  fol- 
lowing table  precisely  as  in  the  case  of  Screw  I. 


Date. 

Temp. 

Observer. 

1876. 
April  II 

68 

H OLDEN     . 

April  12 

68 

(( 

April  13 

69 

(( 

April  15 

71 

(t 

1878. 

Nov.    1 1 

60.5 

Harkness 

Nov.    12 

67 

(( 

Limiting 

revolutions 

Mic.  II. 


67 
34 
58 
34 


80 

67 
80 

80 


o  —  80 
0  —  80 


No  of  revs. 

No.  of  seal 

Mic.  II. 

divisions. 

r. 

d. 

13.  = 

12.263 

33.  = 

31. U3 

22.  — 

20.750 

46.  = 

43.389 

80. 
80. 


75.471 
75.467 


No.  of  revs. 


No.  of 


of  Mic.  II  at   ,    inches  at     | 


32**  F, 


32**  F. 


I  rev.  at 
32'F, 


r. 
13.003182 

33.008078 

22.005535 

46.012199 

80.015232 
80.019040 


m. 
0.243916 

in. 
0.018758 

0.619446 

.018766 

1    0.412727 

1 

.01875ft 

0.863036 

.018757 

1.501081 

.018760 

I. 50105 I 

0.018759 

2274.063266    I    5.141257 


or  274.0633  revolutions  at  32°  F.  m  5. 141257  inches,  and   i.oooo  revolutions  at  32° 
F.  =  0.0187594  inches  (log  8.2732 1 8).     The  probable  error  of  this  result  is  not  above 

0.00000 1  inches,  or th  part. 

19,000     ^ 

Inequality  of  Integer  Revolutions. — As  in  the  case  of  Screw  I,  I  have  collected  into 
one  table  the  residual  corrections  required  to  reduce  each  individual  revolution  to  the 
mean  of  all  observed  on  the  same  day. 
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Table  showing  the  Carrectiofis  required  to  Beduce  the  Observed  Value  of  each  Revolution  to 

the  Mean  of  all. 


Micrometer  II. 

^ 

1 

t 

1 

A 

A 

A 

1 

Mean 

From      To                Apr 

ii  1 

I.       1       Apr 

il  12. 

n 

April  I 

• 

3.             April  15. 

correction. 

1 

r.            r. 

>f 

1 

34.0  to  35.0 

0.00 

1 

1                        4 

— 

0.02 

—      O.OIO 

35.        36. 

.02 

1 

— 

.04 

—      .030 

36.        37. 

+ 

.03 

— 

.02 

+      .005 

37.        38. 

— 

.01 

1 

+ 

.07 

+      .030 

38.        39. 

1     

.01 

1 

— 

.05 

—      .030 

39.        40. 

+ 

.07 

< 

+ 

.01   . 

+      .040 

40.        41. 

— 

.04 

1                     4 

.00 

—      .020 

41.        42. 

— 

.01 

— 

.01 

—      .020 

42.        43. 

1 

.06 

+ 

.01 

—      .025 

43.        44. 

•      :  [+ 

.11] 

»              ■ 

— 

.07 

-     .035 

44.        45. 

.  [- 

.18] 

< 

'     + 

.03 

+      .015 

45.        46. 

1 

.00 

1 

1 

.01 

—      .005 

46.        47. 

1      __ 

.01 

4 

1     -h 

.03 

+      .010 

47.        48. 

+ 

.05 

« 

— 

.04 

+      .005 

48.        49. 

,   + 

.03 

< 

1 

.03 

+      .030 

49.        50. 

[- 

.26] 

1 

.00 

.000 

50.         51. 

[+ 

.14] 

4 

— 

.03 

-     .030 

51.        52. 

— 

.05 

.00 

—      .025 

52.        53.          ' 

+ 

.06 

1 

— 

.01 

+      .025 

53.         54. 

+ 

.04 

4 

1 

.06 

4-       .050 

54.        55. 

— 

.02 

■ 

1 

.02 

—       .020 

55.        56. 

+ 

.11 

• 

« 

+ 

.03 

+       .040 

56.        57. 

— 

.07 

1                  1 

— 

.02 

-       .045 

57.         58. 

* 

.05 

•f- 

.01 

—       .020 

58.         59- 

1      _ 
1 

.01 

( 

).0< 

)             "~ 

.02 

—       .010    • 

59.         60. 

.00 

— 

.Ol 

t            [  + 

.25] 

—       .005 

60.         61. 

— 

.01 

-H 

.0! 

;             + 

.02 

+       .020 

61.         62. 

— 

.01 

.o< 

>             + 

.04 

•+       .010 

62.         63. 

1 

.06 

— 

.01 

— 

.04 

+       .003 

63.         64. 

;   + 

.04 

+ 

.0: 

J             + 

.04 

+       .037 

64.         65. 

— 

.02 

— 

.1: 

I             — 

.06 

—       .050 

65.         66. 

— 

.05 

+ 

.1: 

5            [- 

.26] 

+       .040 

66.         67. 

+   0.02 

.0< 

)             + 

.01 

+       .oro 

67.         68.                —     < 

>.0 

1 

+ 

.01 

I              — 

.03 

—       .0x0 

68.         69.                H- 

.0 

r    • 

+ 

.0: 

I              -h 

.01 

H-       .013 

69.         70.           i     — 

.a 

» 

-t- 

.O] 

\               + 

.02 

-      -.003 

70.         71.           i     + 

.o< 

\ 

, 

— 

.0. 

1               + 

.03 

+       .010 

71.         72.                -t- 

•.oJ 

3 

+ 

.01 

'          1 

.02 

+       .023 

72.         73.                - 

.0| 

^ 

3 

— 

.0: 

I         1      + 

.01 

—       .020 

73.         74. 

.01 

3 

.0 

1               — 

.04 

-       .043 

74.         75. 

.o< 

5 

+ 

.01 

I               + 

.04 

4-        .017 

75.      76.        ;    + 

•  0! 

m 

' 

""" 

.0: 

J               H- 

.01 

-»-         .OIO 

76.      77.           - 

.01 

2 

1 

+ 

'O: 

j               — 

.Ol' 

.000 

77.      78.           - 

.0 

I 

+ 

.01 

[               — 

.02 

—       .007 

78.      79. 

.o< 

3 

• 

.oc 

)               + 

.03 

+       .010 

79.0    80.0         —   < 

>.0' 

).o. 

3 



—    c 
c 

).o? 

).OC 

1 
1 

O.OI 

0.02 

—    0.040 
+     0.007 

80.0    81.0         4    ( 

81.      82. 

•                                                              « 

— 

.01 

t               + 

.01 

'          .000 

82.      83. 

»                                                              ■ 

— 

.01 

+ 

.04 

+       .015 

83.      84. 

« 

— 

.02 

\               — 

.01 

—       .020 

84.0    85.0 

1 

1                                                              ■ 

1 

+     c 

).0^ 

r             + 

0.05 

+     0.060 
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From  the  data  of  the  different  days'  measures,  it  follows  that  the  probable  errors 
of  the  determination  of  the  length  of  a  single  revolution  of  Screw  II  as  referred  to 
the  mean  of  all  the  measures  of  that  day,  were : 

// 
For  April  1 1,     0.097  (very  few  observations). 

1 2,  0.03 1 

13,  0.031 
15,     0.040 

Omitting  April  1 1,  we  may  fairly  assume  that  the  probable  error  of  the  value  of 
each  revolution  from  each  day's  measures  is  as  much  as  db  o''.034. 

Therefore,  the  probable  errors  of  the  concluded  values  of  each  revolution,  when 
these  depend  upon  the  observations  of  two  days,  is  o''.024 ;  and  when  they  depend 
upon  the  observations  of  three  days,  is  o''.oi6. 

Omitting  the  small  number  of  observations  of  April  1 1 ,  there  are  in  the  above 
table  1 1 1  single  determinations  of  the  value  of  a  revolution.  The  probable  error  of 
each  determination  from  the  measures  of  a  single  day  is  o".034. 


Errors. 

Theory. 

Fact. 

II            II 

Over 

O.IO 

6 

9 

From 

o.io  to  0.09 

3 

0 

.09  to    .08 

4 

I 

• 

.08  10    .07 

6 

5 

.07  to    .06 

8 

4 

.06  to    .05 

10 

7 

.05  to    .04 

12 

12 

.04  to    .03 

14 

14 

.03  to    .02 

15 

16 

.02  to    .01 

16 

32 

O.OI  to  0.00 

17 

II 

In  the  table  above,  the  second  column  shows  the  number  of  errors  which  should 
fall  between  the  limits  named  in  the  first  column,  provided  that  the  errors  in  question 
are  purely  accidental.  The  third  column  shows  the  actual  number  found.  Although 
the  agreement  of  the  two  columns  is  not  very  good,  it  indicates  that  the  residuals  in 
the  table  follow  the  law  of  accidental  errors. 

The  table  includes  also  the  residuals  between  So*"  and  Ss*",  although  we  know  that 
somewhere  between  80'  and  gd"  the  length  of  one  revolution  changes.  It  was  com- 
puted before  this  was  discovered,  and  a  recomputation  can  only  make  the  following 
conclusions  more  certain. 

As  in  the  case  of  Screw  I,  I  conclude  that  the  corrections  to  each  revolution  pre- 
viously tabulated  (between  o""  to  80''  only)  are  not  real,  but  arise  from  accidental 
errors  only.     Even  admitting  them  to  be  real,  they  are  of  so  little  magnitude  as  to  fall 
far  below  the  accidental  eirors  of  the  measures  which  will  be  made  with  this  screw. 
It  may  then  be  said  that  the  Screw  II  between  o'^  and  Sd"  is  practically  perfect^  and 

rehires  no  correction  for  inequalities  of  whole  revolutions^  nor  for  periodic  error. 
S 77  App.  I 
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Observations  for  the  Determination  of  the  Value  of  One  Revolution  of  the  Screw  of 
Micrometer  I  in  Arc. — This  micrometer  has  been  in  use  from  November  20,  1873,  to 
the  present  time.  Observations  to  determine  the  value  of  one  revolution  of  it4S  screw 
have  been  made  at  various  dates  and  by  different  methods.     These  are : 

I.  Observations  of  transits  of  equatorial  and  zenith  stars. 
11.  "  "  northern  stars. 

III.  "  "  Polaris. 

IV.  '*  differences  of  declination  of  stars  in  the  Pleiades. 
V.             "                 the  difference  of  declination  of  t  and  c  Orionis. 

VI.  Measures  of  focal  length  of  the  objective. 

The  equatorial  being  mounted  in  a  steel  tube,  and  the  screw  being  of  steel,  the 
temperature  coefficient  will  be  zero.     The  observations  show  this  also. 

I.  The  observations  of  the  transits  of  equatorial  and  zenith  stars,  summarized  in 
the  following  table,  were  at  first  taken  when  no  other  work  was  to  be  done,  and  there- 
fore frequently  in  unfavorable  conditions  of  the  atmosphere.  ( i  signifies  very  unsteady 
images,  3  average  steadiness,  and  5  perfect  steadiness  of  images.)  r  is  the  hour  angle 
of  the  stars  employed,  at  the  middle  time ;  t  is  the  observed  interval  in  seconds  of  time 
required  for  the  star  to  pass  from  wire  i  (which  was  arbitrarily  set  at  any  desired 
revolution)  to  wire  2,  which  was  fixed ;  m  is  the  distance  of  these  wires  in  revolutions. 

The  transits  were  all  observed  by  means  of  a  chronograph,  and,  except  the  last 
two,  over  bright  wires  in  a  dark  field,  as  no  satisfactory  illumination  of  the  field  was 
available  until  after  1876,  March  13. 

The  weight  of  the  separate  values  of  one  revolution  of  the  screw  has  been 

assumed  as  (nearly)  proportional  to  the  product  of  the  number  of  observations  of  t, 

the  number  expressing  the  st<^adiness  of  the  image  and  the  square  of  the  observed  in- 

f       k* 
terval.     The  observations  have  been  reduced  by  the  formula  r  =z  --  +  -    , 

•^  mm 

/=!  1 5  .  f.  cos  5 ;  kzz  p.sin  i"  ./.  sec^  ^ ;  tan  ^  zi  cotang . n .  cosec  (S  +  N). 
in  which 

r  =:  value  of  one  revolution  in  seconds  of  arc ; 

m  zr  interval  in  revolutions  between  wires  i  and  2  ; 

t   z=  interval  in  time  between  wires  i  and  2  ; 

S  =z  average  apparent  declination  of  the  stars  employed ; 

p  =  the  constant  of  refraction. 

The  value  of  tan  tp  was  taken  from  the  auxiliary  table  annexed,  which  is  computed 
for  latitude  38°  53'  39". 

*  Sec  Hanskn  Astronominche  Nachrichteriy  ii,  col.  407. 
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Value  of  I  rev.  of  Micrometer  J,  from  Transits. 


Date. 


1874. 

Dec.    4^ 


1875. 
Jan.     4< 

14^ 


Observer. 


23^ 

26* 


Feb. 


May  II* 

I7» 
1876. 

Mar.  T3t 
1877. 
Jan.     2t 
Oct.  I7t 


Newcomb 
Newcomb 

H OLDEN  . 
H OLDEN  . 
H OLDEN  . 
H OLDEN  . 
HOLDEN  . 
H OLDEN  . 
H OLDEN  . 
H OLDEN  . 
H OLDEN  . 

H OLDEN  . 

H OLDEN  . 
HOLDRN  . 


Eye- 
piece. 


Stars  employed. 


I 


600  A 
600  A 

600  A 
600  A 
600  A 
600  A 
600  A 
600  A 
600  A 
600  A 
600  A 

600  A 

400 
400  B 


23,  26,  27,  34  Plciadum 
23,  26,  27,  34  Pleiad um 

23,  26,  27,  34  Pleiad  um 


\ 


Nos.  685,  708,  709,  741 
of  G.  P.  Bond's  Cat- 
alogue of  Stars  i  n  the 
Nebula  of  Orion. 

D.  M.  +  o*  ;  3264-5 
D.  M.  +  p** ;  3264-5      . 

D.  M.  -  o" ;  2349-50    . 


685,  etc.,  Orionis 

23,  26,  27,  34  Plciadum 


h.  m. 
23     5 

23     5 

23  50 
o     5 

23  3 
o    5 

23  28 

23  o 
23  30 
22  50 
22  14 

o  35 

22  47 
20.47 


m 


I  rev. 


Wt. 


s. 
17.592 

39.021 

17.611 
16.147 
16.155 
16.176 
16.179 


r. 
24.273 

53.912 


// 


24.270 
24.270 
24 . 270 
24.265 
24.271 


16.137  I  24.258  I 
16.169     24.268 
16. 121      24.281 
16.092     24.276 


39  063 

19.373 
18.699 


58.898 


9.949 
.936 

.961 
.930 

.935 
.950 
.950 
•929 

.9'I5 
.956 

.940 
.945 


29.118  j     .931 
25.755  j  9-963 


2 

8 

3 

2 

6 
II 

IS 

3 

13 

7 
20 

25 

9 
22 


No.  of 
transits. 


27 

27 

55 
32 

99 
96 

128 

57 
109 

62 

88 

24 

52 
108 


State 

of 
image. 


2(964) 


I 
I 

I 
I 
I 

2 
2 
I 

2 
2 

4 


Temp. 
Fahr. 


2 

3 


33 
30 

47 

24 
30 

32 

24.5 

64 

55 

33.5 

16.5 
56.8 


Dark  field. 


f  Bright  field. 


400  A  '  36  (H.)  Cassiopeae 
400  A  '  36  (II.)  Cassiopeae 


23  47 
23  14 


61.04 

28.000 

9.945 

I 

8 

3 

61.05 

28.000 

9-947 

I 

8 

3 

X(i6) 

37.5 
45.5 


Note. — The  mean  of  the  numbers  in  the  column  /  is  about  20^. 

The  value  of  one  revolution  of  tliis  screw  from  the  964  transits  of  equatorial 
stars  is  9''.9465  dh  o".ooi8.  For  reasons  previously  stated  no  term  dependent  on  the 
temperature  is  introduced. 

II.  A  few  transits  were  observed  by  Professor  Hall  in  1877  which  give  ri=z  9''.946. 
It  is  to  be  feared  that  an  instrument  so  large  as  the  26-inch  equatorial  will  not  remain 
perfectly  steady  in  right  ascension  when  allowed  to  remain  undamped,  and  hence  the 
intervals  in  time,  during  which  it  was  required  to  remain  fixed,  were  usually  taken 
small,  or  m  was  taken  small. 

HI.  The  few  transits  of  Polaris  were  taken  on  the  nights  of  1877,  Mai'ch  23  and 
24,  giving  the  values  of  one  revolution  9^.956  and  '^".974  from  the  separate  nights, 
but  it  was  considered  doubtful  whether  any  advantage  would  be  gained  by  continuing 
these  observations,  as  the  instrument  is  required  to  remain  fixed  for  an  interval  of  9 
or  10  minutes,  and  these  observations,  which  were  merely  tentative,  are  not  used. 
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IV.  Observations  of  the  difference  of  declination  of  Atlcts  and  Phione  in  the 
Pleiades  were  made  as  below : 


Date. 

Observer. 

Observed 
AcJ 
revolutions. 

Value  of  I 
revolution. 

No.  of 
measures. 

Probable 

error  of  the 

mean. 

1876.  Dec. 

5 

H OLDEN    . 

r. 
30. 1975 

$1 
9.939 

10 

±  0.004 

19 

ii 

.2184 

.931 

10 

0.004 

1877,  Feb. 

7 

Hall  .     . 

.1957 

.939 

6 

0.004 

The  distance  in  declination  of  the  two  stars  I  assume  from  an  unpublished  reduc- 
tion of  positions  in  the  Pleiades^  by  Professor  Newcomb,  U.  S.  N.,  to  be  300''.  21.  The 
differential  refraction  is  o".09  in  each  case.  The  value  of  one  revolution  of  this  screw 
from  observations  of  the  difference  of  declination  of  Atlas  and  Pleiane  is  9'^936±o'^oo2. 
This  result  has  relatively  small  weight  as  the  distance  (5')  is  too  small  for  the  method 
to  be  used  with  advantage,  while  this  distance  is  as  large  as  can  be  conveniently 
measured  with  any  of  the  eye-pieces  (magnifying  400  diameters  and  upward)  whose 
fields  of  view  are  less  than  8'- 10'. 

V.  A  method  was  proposed  to  me  by  Professor  Newcomb  which  is  free  from  these 
objections,  and  which  must,  I  think,  be  regarded  as  one  of  the  best  methods  for  deter- 
mining the  value  of  a  screw.  It  consists  in  measuring  the  difference  of  declination 
between  two  standard  stars  i  ^  or  more  apart,  by  means  of  intermediate  small  stars. 

It  is  necessary  to  select  as  terminal  stars  two  whose  places  have  been  fixed  by 
meridian  observations.  For  this  purpose  I  selected  t  (44)  and  c  (42)  Orionis j  whose 
distance  in  declination  is  about  3858''  =  387  revolutions  of  the  screw  of  Micrometer  I. 
An  error  of  1 ''  in  the  relative  places  of  these  two  stars  and  in  the  eight  bisections 
which  it  was  necessary  to  make  between  the  two,  will  affect  the  final  value  of  the 
revolution  by  only  ^-''. 

The  intermediate  stars  used  were  selected  from  G.  P.  Bond's  "  Catalogue  of  Stars 
in  the  Nebula  of  Orion."*     They  are : 


Star. 

G.  P.  B.'s 
number. 

Approx. 

A  a  with 

0  Orionis. 

Approx. 

A  6  with 

0  Orionis. 

Mag. 

I     Orionis. 
a      .     . 
&      .     . 

d      ,     ,     . 

/      .     .     , 

42  Orionis.     . 

715 
170 

246 
335 
449 
554 
638 

852 
672 

m.       s. 
+  0    II. 3 

—  I    45.4 

—  I     20.5 

—  0    56.8 

—  0    33.0 

—  0    10.9 
+  0      0.7 
+  0    42.8 
+  0      4.9 

-  X873 

-  1335 
~       794 

-  239 
+       290 
+      666 
+     1171 

+     1645 
+     1986 

5 

9 

9 
10.9 

10.5 

9.0 

9.3 
9.8 

6.0 
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As  it  may  be  convenient  to  others  using  this  method  and  these  stars,  I  add  the 
programme  which  was  followed  each  night.  It  is  necessary  to  say,  however,  that  the 
construction  of  Micrometer  I  required  that  the  preceding  star  of  each  pair  should  be 
bisected  by  the  fixed  wire,  and  the  following  star  by  the  micrometer  wire : 

Programme. 

I.  (Micrometer  head  below.)  Observe  coincidence  of  wires  and  the  temperature 
of  the  micrometer  box. 

II.  Fixed  wire  on  a,  micrometer  wire  on  6;  &  following  25"; 


in. 

6, 

c;  c       " 

24".  i 

IV. 

*            c, 

d;  d       " 

24'; 

V. 

d, 

e;  e       " 

22'; 

VI. 

'             e, 

/;  /     " 

lo*; 

VII. 

/, 

ff;  ff     " 

42'; 

VIII.  Reverse  micrometer ; 
IX.  Fixed  wire  on  42  Orionis^  micrometer  wire  on  g ;  g  following  38*; 
X.  "  a,  **  I  Orionis ;  /following  i°*  57*; 

XI.  Observe  coincidence  of  wires  and  note  the  temperature. 

Five  ^<5's  were  observed  in  each  set,  i,  e.,  for  each  pair  of  stars,  and  the  time  of 
the  first  and  last  bisection  of  each  set  was  noted. 

The  observations  in  detail  ai-e  to  be  found  in  the  Washington  Astronomical  Obser- 
vations for  1877.     The  mean  results  are  given  in  the  following  table: 


Pair  of 

1877*  January  26. 

I 

B77,  January  27. 

I 

877,  January  30. 

stars. 

Observed 

r. 

Refr. 

Temp. 

0 

Observed 

r. 

Rcfr. 

Temp. 

Observed 

AcJ. 

T. 

Refr. 

Temp. 

r. 

h.  m. 

n 

r. 

h.  m. 

II 

0 

r. 

h.  m. 

II 

e 

i — a 

54.128 

+  1  41 

0.329 

28.5 

54.238 

-0  18 

0.299 

40 

54.245 

—0  18 

0.299 

41.5 

a—h 

54.333 

+  1  14 

.313 

29 

54.383 

+0    9 

.298 

54-362 

-0    3 

.298 

• 

h-^ 

55.672 

+0  22 

.304 

31 

55  620 

-f  0  18 

.304 

55.660 

+0    6 

.304 

• 

c—d 

53.049 

+0  29 

.290 

• 

52.052 

+0  29 

.290 

53.030 

+0  14 

.288 

• 

d--€ 

37.667 

+0  38 

.206 

• 

37.642 

+0  38 

.206 

37.658 

+0  21 

.204 

39 

^f 

50.552 

+0  49 

.279 

• 

50.582 

+0  49 

.279 

50.587 

+0  30 

.274 

• 

f-g 

47.772 

+  1    0 

.263 

• 

47.742 

+0  59 

.263 

47.688 

+  0  38 

.259 

• 

g-A'St 

34.347 

+  1  26 

0.196 

29 

34.340 

-0    6 

0.183 

38.5 

34 . 380 

—0  36 

0.185 

37 

387.510 

2.180 

387.499 

2.122 

387.610 

2. Ill 

=0^.219 

=0^.213 

. 

=0'.2I2 

38  INVESTIGATION  OF  THE  OBJECTIVE  AND 

The  mean  results  are,  then, 

1877,  Jan.  26.  True  ^S  of  i  and  42  Orionis  =  sSy\y2g 
Jan.  27.       "  "  "  "         =         .712 

Jan.  30.       "  "  "  "         —         .822 


387754  ±  o'.034 
The  various  meridian  observations  of  the  terminal  stars  are  as  follows : 
42  (c)  Orionis. 


In  these  reductions  I  have  used  the  proper  motiona  +  o".02  for  42  and  —  o".oi 
for  44  Orionis,  adopting  these  and  the  weights  on  tlie  authority  of  Professor  T.  H. 
Saffobd.  Those  numbers  in  the  column  "Mean  year,"  inclosed  in  brackets,  are 
assumed,  and  in  no  case  does  the  error  of  the  assumption  affect  the  final  ^d.  The 
differences  of  declination  for  1877.0  are,  then,  as  follow,  using  only  those  authorities 
which  refer  to  both  stars. 
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0  ■  •'  wt. 

Bradi-ey J6=.i     ^     18.8  0.25 

PlAZZI       --------  16.7  0.25 

Pond  -     - 204  0.50 

Johnson  --------  18.7  aso 

Taylor   --------  15.8  0.30 

Armagh  --------  17.7  013 

Henderson  .-.----  18.5  0.50 

Greenwich    - 17.9  i.oa 

Radcliffe -     -  I     4     18.8  0.30 

1  4     18.30 

The  difference  of  dechnation  of  these  stars  for  1877.0  is,  then,  1°  4'  i8".30  ± 
o".28. 

The  reductions  to  a|>parent  place  from  the  beginning  of  the  year  to  the  dates  of 
observation,  are ; 

42  Orhnh  (r).  44  Ononis  (<).  A 

'877- 

Jan.  26.  +  3.0  +  2.8  —0.2 

27.  +  2.9  +  2.7  —0.2 

30  +  2.6  +  2.4  —  0.2 

The  apparent  JS  adopted  is  i  °  4'  1 8".  i  ±  Q"-i-  The  value  of  one  revoUition  of 
Screw  I  is  then  g".9499  ±  o".ooo2  by  this  method. 

Observations  to  Determine  the  Value  of  one  revolution  of  the  Screw  of  Micrometer  II. 

'Che  following  observations  were  taken  in  a  manner  precisely  similar  to  that 
employed  for  Micrometer  I,  and  already  described. 

The  table  below  gives  the  mean  results  of  239  single  transits  of  quick-moTing 
stars  over  portions  of  the  screw  between  lo  and  70  revolutions. 

Value  of  I  rev.  of  Micrometer  II,  from  Transits. 


*  Bright  field.  f  During  daylight. 

From  this  table  it  follows  that  the  value  of  i  revolution  of  Screw  11  (10-70  revo- 
lotJons)  from  239  transits  of  quick-moving  stars  is 

9".927o  ±  o".ooo4. 
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The  precision  of  these  observations  of  transits  is  greater  than  those  of  Screw  I, 
and  I  attribute  this  fact  to  the  greater  ease  of  observing  over  black  wires. 

1876,  December  20,  a  set  of  ten  measures  of  the  difference  of  declination  of  At- 
las and  Pleione  Pleiadum  was  made  with  Micrometer  II.  The  ^<J  as  observed  was 
30^238,  .297,  .261,  .261,  .280,  .250,  .275,  .275,  .297,  30^270;  mean,  30^2708.  The 
true  J8  oi  the  stars  was  30o'^2I,  adopted  from  Professor  Newcomb's  discussion,  and 
the  differential  refraction  was  —  o''.09.     From  these  data  it  follows 

I  rev.  Micrometer  II  m  9".9i5  it  o".oo4. 

It  is  to  be  noted  that,  as  in  the  case  of  Screw  I,  these  measures  give  a  much 
smaller  value  of  the  revolution  than  tliat  deduced  from  transits.  Although  the  num- 
ber of  measures  is  small  in  the  case  of  both  Screw  I  and  Screw  II,  they  are  remark- 
ably accordant.  In  the  cfise  of  Screw  I  there  aro  the  results  of  two  observers.  The 
dd  oi  Atlas  and  Pleione  is,  according  to  Professor  Newcomb's  reduction,  from 

Bessel -^5  n  300''.  1 3  wt  3 

Wolf ' 300.16  wt.  2 

Meridian  observations 300.51  wt.  i 

The  few  measures  made  would  indicate  that  the  last  result  agreed  most  nearly  with 
the  observations  of  Professor  Hall  and  myself 

INVESTIGATION  OF  THE  POSITION  CIRCLE. 

On  the  8th  of  December,  1876,  the  following  readings  were  taken  by  one  ver- 
nier, the  other  being  set  to  every  10°.  Those  observations  marked  "P."  were  taken 
by  Mr.  H.  S.  Pritchett. 


0.00 
10. 
20. 
30. 
40. 

50. 
60. 
70. 
80. 
90. 
100. 

ITO. 
120. 
130. 
140. 

150. 
160. 
170. 
180.00 


179.99 
190.02 

200.01 

210.01 

220.00 

230.00 

240.00 

250.01 

260.00 

270.01 

280.00 

290.01 

300.02 

310.00 

320.00 

330  02 

340.03 

350.02 

360.02 


H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H. 
H, 
H. 
H. 
H. 


Vcr.  II. 

Ver.  I. 

Obs. 

Ver,  I. 

0 

Ver.  II. 

Obs. 

0 

0 

0 

0.00 

179.98 

H. 

0.00 

179.99 

P. 

10. 

190.01 

H. 

TO. 

189.99 

P. 

20. 

200.01 

H. 

20. 

199.98 

P. 

30. 

210.02 

H. 

30. 

209.99 

P. 

40. 

220.01 

H. 

40. 

219.99 

P. 

50. 

230.02 

H. 

50. 

229.99 

P. 

60. 

239.99 

H. 

60. 

239.98 

P. 

70. 

250.00 

H. 

70. 

250.00 

P. 

80. 

260.00 

H. 

80. 

259.99 

P. 

90. 

270.01 

H. 

90. 

269.99 

P. 

100. 

280.02 

H. 

100. 

280.00 

P. 

no. 

290.00 

H. 

no. 

289.99 

P, 

120. 

300.02 

H. 

120. 

299.99 

P. 

130. 

310.01 

H. 

130. 

310.00 

P. 

140. 

320.00 

H. 

140. 

320.00 

P. 

150- 

33001 

I]. 

150. 

329.99 

P. 

160. 

340.01 

H. 

160. 

340.00 

P. 

170. 

350.00 

H. 

170. 

350.00 

P. 

180.00 

360.01 

H. 

180.00 

360.00 

P. 

It  is  plain  that  the  readings  of  the  Position  Circle  require  no  connections. 
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Concluded  Values  of  the  Micrometer  Bevolution  for  Screws  I  and  II. 

The  value  of  one  revolution  of  Screw  I  has  been  found  to  be — 

\vt. 


//  // 


From  964  transits  of  quick-moving  stars  (14  nights),          i  rev.  =  9.9465   ±  o.ooiS  45 

From  16  transits  of  36  (H)  Cassiopetc  (2  nights),                                  .9460  ±  0.0002  i 

From  3  measures  of  Ju  between  42  and  44  Ononis  (3  nights),            -9499  i  0.0002  50 

From  26  measures  of  J')  between  Atlas  and  Heione  (3  nights),          .936     ±  0.002  i 

From  40  measures  of  J<)  between  Electni  and  Mcrope  (5  nights),       .9409  ±  0.0007  2 

From  measures  of  focal  length,  etc.,                                                     .939     ±  0.00 1  i 

The  weights  clearly  cannot  be  assigned  by  the  probable  errors,  as  this  would  make 
the  2d  and  3d  determinations  of  equal  value,  and  I  liave  given  the  weights  in  the  last 
column  on  my  best  judgment. 

The  resulting  value  of  i  revolution  of  Screw  I  is  9''.94790. 

The  value  of  one  revolution  of  Screw  II  has  been  found  to  be — 

wt. 


//  // 


From  239  transits  of  quick-moving  stars  (6  nights),                           9.9270  ±  0.0004  70 

From  10  measures  of  J^  between  Atlas  and  Heione  (i  night),          9*915    i  0.004  i 

From  measures  of  focal  length,  etc.,                                                   9-93o    i  0.00 1  i 

From  its  relative  length  with  Screw  I,  *     9.9389  ±       ?  28 

The  resulting  value  of  i  revolution  of  Screw  II  is  9".93024. 

Up  to  this  time,  including  the  reductions  of  observations  of  the  years  1873  to 
1879,  January  i,  the  value  of  Screw  I  has  been  assumed  as  9".948o.  This  differs  by 
only  o''.oooi  from  the  final  value  above,  and  may  still  be  used  for  all  distances  of 
satellites  which  can  be  measured  with  this  mici-ometer,  except  those  of  Jujnter^s  satel- 
lite IV,  and  of  Japetus. 

In  concluding  this  investigation  it  seems  proper  to  call  attention  to  the  excellence 

of  these  two  screws  in  all  respects,  and  to  the  credit  this  excellence  reflects  on  their 

distinguished  makers,  Messrs.  Alvan  Clark  &  So.ns. 
6 77  App.  I 
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Following  is  an  auxiliary  table  for  computing  the  corrections  to  micrometer 
observations  on  account  of  refraction  It  is  entirely  similar  to  Bessel's  Table  in 
AstromniiscJie  Untersuchimgen^  vol.  I,  page  196,  and  gives  for  each  minute  of  the 
hour  angle  (r)  as  argument,  the  quantities  N  and  cot  n,  answering  to  a  latitude 

9>  =  +  38°  53'  39"- 

COS  n  -zz  cos  9> .  sin  r  zz  [9.89 1 1 5]  sin  r, 
sin  n  .  sin  N  zn  cos  (p .  cos  r  =  [9.891 15]  cos  r, 
sin  n .  cos  N  =.mi  g)  =  [9.79788] 

Precepts:  Nis  always  numerically  less  than  90^;  cos  iV  always  positive; 
sin  N  has  the  same  sign  as  cos  r ; 
cot  n  has  the  same  sign  as  sin  r. 

z/5  (refraction)  zz  —  hf.  cot  {N  +  <5) 

Ja  (refraction)  zz  —  ld,  cosec  .  {N  +  S) .  cot  w .  sec  6. 

da  and  JS  so  obtained  are  corrections  which  applied  to  the  apparent  a'  and  6' 
will  reduce  them  to  true  a  and  6.     The  value  of  K  is  to  be  taken  from  Bessel'h  refrac- 
tion table  (log  a  in  Chxuvenet's  Astronomy,  Table  II).     For  most  purposes  log  A*' 
may  be  taken  as  1.760. 
42 
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Hour 

N 

log 

Hour 

Hour 

N 

log 

Hour 

Hour 

^    c 

log 

Hour 

Angle. 

A  9 

c 

ot  n 

Angle. 

Angle. 

cot  n 

Angle. 

Angle, 
h.  m. 

ot  n 

Angle. 

h.  m. 

e 

h.  m. 

h.  m. 

0 

h.  m. 
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Sin  N  has  the  same  sign  as  cos  r ;  cot  n  has  the  same  sign  as  sin  r. 
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ON  THE  MULTIPLE  STAR  2  748  IN  NEBULA  ORIONIS. 
[«  =  5''  29""  8M63;  *  =  -5°  28'  26".3i;  1875.0], 

BY 

EDWARD  S.  HOLDEN, 

PROPBSSOX    OP    MATKBMATICS,     UNITED    STATES    NAVY. 


The  stars  of  this  system  are  visible  to  the  naked  eye  as  one  star  of  the  4th 
magnitude  (Arqislander),  and  they  were  known  to  the  ancients  as  one  star.  Their 
critical  situation  just  at  the  brightest  part  of  the  most  remarkable  nebula  visible  in 
northern  latitudes  makes  the  question  of  their  physical  association  an  important  one, 
and  accordingly  they  have  received  more  attention  than  any  other  group.  It  may 
not  be  out  of  place  to  summarize  the  history  of  this  multiple  star  since  its  discovery 
to  the  present  time. 

It  was  first  formally  pointed  out  by  Professor  R.  Wolf,  of  Zurich,  that  Huyohens 
was  not,  as  commonly  supposed,  the  discoverer  of  the  Nebula  of  Orion,*  and  that  this 
distinction  must  be  awarded  to  Cysat,  who  saw  it  in  16 18,  38  years  before  Huyohens 
published  his  account  of  it  Cysat's  mention  of  his  discovery  is  on  p.  75  of  his  Math- 
emeta  Astronomica  de  Cometi  Anni  161 8,  and  was  incidentally  mentioned  by  Bessel 
in  the  Berliner  Jahrhuch  for  1808,  p.  122.  Cysat  does  not  speak  definitely  of  the 
number  of  starSy^although  he  clearly  indicates  their  locality. 

}  '  r  Huyohens  describes  in  the  Systema  Satumiumy  1659,  p.  8,  his  discovery  of  its 
Nebula  of  Orion,  and  speaks  of  "three  stars  close  together,"  of  which  he  gives  a 
figure. 

This  was  what  is  now  known  as  the  trapezium  of  Orion.  Huyohens  was  prob- 
ably using  his  telescope  of  23  feet,  with  an  aperture  of  2*^.33  (63"™)  and  a  magni- 
fying power  of  48,50  or  92  diameters.f  With  this  instrumental  means  he  should 
have  seen  the  fourth  star  of  the  trapezium,  as  indeed  he  did  for  the  first  time  on 
January  8,  1 684.  The  very  last  astronomical  observation  made  by  Huyohens  ( 1 694, 
February  4)  was  upon  this  system,  and  the  sketch  in  his  manuscript  journal  under 
that  date  gives  the  four  stars.  | 

It  appears  that  Huyohens'  first  observation  did  not  escape  Hooke,  for  we  find 
the  following  note  in  his  Micrographiaj  p.  242  (folio,  London,  1665):  § 

'*In  that  notable  Asterism  also  of  the  sword  of  Orion,  where  the  ingenious 

-  ^AttnmomMie  Nachriehten,  vol.  xxxvii,  col.  109,  and  "J.  B.  Cysat  von  Luzern,"  4^,  Bern,  1853. 

tSee  AlL^GOy  Aftnuaire  du  Bureau  det  LongitudeSf  1842,  p.  268. 

I  See  iTAfagtt^  in  Tid9okrift  voor  de  Wis-en  Naturkundigt  Weten$chappem,  yoI.  i,  1848,  p.  7. 

t  For  this  zeference  I  am  indebted  to  the  courtesy  of  H.  B.  Wheatlet,  esq..  Assistant  Librarian  of  the  Royal 
Booiety  of  LondoDi  to  whom  all  matters  pertaining  to  the  works  of  Hooke  are  familiar. 

s 
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Monsieur  Hugbns  Van  Zulichem  has  discovered  only  three  little  stars  in  a  cluster,  I 
have,  with  a  thirty-six  foot  glass,  without  any  aperture  [diaphragm]  (the  breadth  of 
the  glass  being  some  three  inches  and  a  half),  discovered  five,  and  the  twinkling  of 
divers  others  up  and  down  in  divers  parts  of  that  small  milky  cloud."  According  to 
Arago  (op.  citj  p.  269),  Hookb's  i  2-foot  telescope  magnified  74  diameters,  and  it  is 
probable  that  even  a  higher  power  was  used  with  his  thirty-six  foot  glass.  The  eye- 
piece of  the  1 2 -foot,  if  used  on  the  36-foot,  would  have  given  a  power  of  over  2CX) 
diameters. 

It  would  seem,  from  the  words  taken  literally,  that  Hooke  was  really  the 
discoverer  of  the  fourth  and  fifth  stars  of  the  trapezium,  and  on  comparing  Hutghens' 
drawing  with  Hooke's  description  this  supposition  appears  to  be  strengthened. 
HooKB  could  only  have  referred  to  this  drawing  of  Huyghens,  as  nothing  else  had 
been  published,  and  nowhere  else  in  this  figure  are  ^^ three  little  stars  in  a  cluster" 
except  those  belonging  to  the  trapezium. 

Sir  John  Herschel  has  also  foimd  in  the  original  MS.  Journal  of  the  Royal 
Society  of  London,  the  following  extract,  which  was  pointed  out  to  him  by  Sir  James 
South: 

September  7, 1664.  Mr.  Hooke:  •  •  •  <<The  same  relateth  to  have  found  those  stars  in 
OriofCs  belt,  which  M.  db  Zulichem  maketh  but  three  to  be  five." 

Sir  John  remarks  upon  this,  "As  I  have  not  been  able  to  learn  what  is  the 
observation  of  M.  de  Zulichem  referred  to,  it  is  impossible  to  say  whether  this  refers 
to  the  trapezium  in  the  nebula  or  rather  to  some  group  in  the  belt  properly  so  called. 
In  Huyghens'  figure  of  the  nebula  it  is  singular,  however,  that  three  stars  only  are 
marked  in  the  trapezium."* 

In  the  light  of  the  extract  from  the  Micrographia,  it  would  seem  that  the  nebula 
proper — *'that  small  milky  cloud" — ^was  referred  to  by  Hooke,  and  the  telescope 
used  by  Hooke  was  certainly  capable  of  showing  the  fourth  star  of  the  trapeziumi 
and  possibly  also  the  fifth  star.  These  two  stars  were  independently  discovered  by 
C^ssiNit  and  W.  Struve,  respectively.! 

Special  experiments  on  this  point  were  made  by  me  in  1878,  January  3,  5,  6, 
with  the  26-inch  equatorial,  with  its  aperture  reduced  to  3.50  inches.  The  focal 
length  of  this  telescope  is  about  32  feet,  and  the  lowest  magnifying  power  (175)  was 
employed.  The  central  3.5  inches  of  the  Clark  objective  are  certainly  far  more 
perfect  than  Hooke's  whole  objective  could  be.  On  these  three  nights  the  four  stars 
of  the  trapezium  were  seen  with  others  (see  Washington  Observations  for  1878  fiy 
details),  but  I  was  certain  that  if  the  5th  and  6th  stars  were,  in  1664,  of  their  present 
brightness  they  would  not  have  been  discovered  by  Hooke.  At  the  same  time  some 
of  the  following  references  (many  of  which  I  owe  to  the  kindness  of  S.  W.  BurmhaM; 
Esq.)  would  indicate  that  an  aperture  of  3^  inches  could  show  the  5th  star  under 
favorable  circumstances. 


*  Memoirs  R.  A.  S.,  iii,  p.  i88.  tCASSiNi:  de  ComM  anni,  1652-3. 

tSTRUYB:  Catalogue  Novue  Stellarum  DtifUditm  ei  MulUplieium,  p.  xiv,  and  Hsbschsl,  Mem,  R.  A.  8.,  iii,  p.  iS^. 
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The  6th  star  of  the  trapezium  has  been  seen  by  Captain  Noble,  F.  R.  A.  S.,  with 
an  aperture  of  4.2  inches,  and  the  5th  was  always  seen  by  him  with  that  aperture.* 

David  Gill,  Esq.,  with  a  Ross  equatorial  3^  inches  aperture,  records  an  obser- 
vation of  the  ti*apezium  in  which  both  the  5th  and  6th  stars  must  have  been  seen, 
although  this  is  not  expressly  stated.t 

R  J.  Ryle,  in  January,  1872,  saw  the  6th  star  with  3  inches4 
T.  H.  BuFFUAM  could  not  see  the  5th  star  with  less  than  4  inches  aperture.§ 
Rev.  W.  R.  Dawep  saw  the  5th  star  once  and  only  once  with  his  3.8  inch.|| 
H.  Sadleb  saw  the  5th  star  with  a  3-inch  glass  in  December,  1871.II 
Herr  Temple  reports  seeing  both  5th  and  6th  stars  with  4  [French?]  inches 
aperture.** 

The  sixth  star  was  discovered  by  Sir  John  Hebschel  December  25,  i832.tt 
Other  stars  within  or  around  the  trapezium  have  been  reported  by  various 
observers  with  telescopes  of  all  classes  from  the  largest  down  to  those  of  about  3 
inches  aperture.  In  regard  to  all  these  supposed  stars  I  can  only  say  that,  after  a 
carefid  examination  of  all  the  evidence  presented,  and  after  a  six-years'  series  of 
observations  of  the  nebula  immediately  surrounding  the  trapezium,  I  have  not  seen 

nor  suspected  any  such. 

micbometbic  obsebvations  of  2  748. 

We  possess  a  large  number  of  measures  of  the  several  pairs  of  this  system,  and 
in  particular  careful  discussions  of  series  of  observations  by  W.  Stbuvb,  Liaponoff, 
and  Nobile.  The  conclusion  arrived  at  by  these  observers  is  that  it  is  likely  that 
the  four  principal  stars  are  physically  connected,  as  the  comparison  of  their  several 
measures  showed  progressive  changes  in  some  of  the  co-ordinates.  The  recent 
observations  made  by  Professor  Hall  with  the  26-inch  equatorial  present  important 
evidence  on  this  point,  and  I  have,  by  Professor  Hall's  permission,  collected  and 
discussed  these  in  what  follows : 

WASHINGTON  OBSERVATIONS  OF  2  748. 

In  1877  Professor  Hall  made  a  long  series  of  measures  of  the  six  stars  of  the 
system  2  748,  using  the  26-inch  telescope  and  micrometer  I.  Each  night's  work 
for  each  pair  of  stars  consisted  in  the  measure  of  four  angles  of  position,  the  circle 
being  read  to  o^.i,  and  the  parallel  being  determined  frequently  throughout  the 
series.  The  distance  of  any  pair  was  determined  on  any  night  by  four  measures  of 
dtmble  distance,  in  the  manner  described  in  Washington  Astronomical  Observations^ 
1874,  Appendix  I,  p.  35.  This  series  was  made  throughout  with  the  same  eye-piece, 
an  achromatic,  made  by  Kahleb,  of  Washington,  magnifying  about  400  diameters, 
and  having  a  field  of  view  of  6'  14''.  The  wires  were  illuminated  by  a  red  lamp 
Ibeld  by  an  assistant,  and  were  very  fine  and  sharp. 

'Monthly  Notices,  B.  A.  S.,  vol.  26,  p.  73.  t  Monthly  Notices,  R.  A.  S.,  vol.  27,  p.  316. 

tAstronomioal  Register,  August,  1872.  $  Astronomical  Register,  September,  1872. 

I  English  Heohanio,  March  27,  1874.  ^  English  Mechanic,  April  17,  1874. 

'*  Afltronomische  Naohrichten,  No.  1898.  ft  See  A9tronomiodl  ObtervaUwM  at  the  Cajpe  of  Oood  H<>pe. 
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A  similar  series  was  made  in  1878  by  Professor  Hall  with  the  same  telescope 
and  eye-piece,  and  in  the  same  manner,  the  only  change  being  that  the  field  was 
illuminated  and  black  wires  used,  and  that  the  position  circle  was  read  to  0^.01.  In 
both  series  each  night's  work  on  any  pair  consists,  then,  of  4  measures  of  the  position 
angle,  of  4  measures  of  the  double  distance,  these  measures  being  throughout  macle 
by  the  same  observer  by  the  same  instrumental  means.  The  two  series  are  exactly 
similar  except  in  the  illumination  of  the  wires. 

This  work  will  throw  light  upon  three  points: 

1.  Is  the  system  S  748  a  physical  system,  as  it  is  suspected  to  be  by  W. 
Stbuve,*  LiAP0N0FF,t  and  Nobile  ?  J 

2.  What  is  the  relative  weight  of  double-star  observations  of  this  observer  by 
the  two  methods? 

3.  In  the  case  of  this  observer,  with  what  degree  of  consistency  are  the  angles 
and  diagonals  of  a  quadrilateral  measured  ? 

The  discussion  of  this  work  is  also  of  immediate  interest  to  myself  in  its  bearing 
upon  a  long  series  of  observations  upon  the  regio  Huygheniana  of  £he  nebula  of  Orion^ 

In  what  follows,  I  have  brought  together  the  results  of  observations  of  each  pair 
of  stars.     For  the  observations  in  detail  reference  is  made  to  the  Observatory  volumes 

for  1877  and  1878.     The  values  P,  P ; P^;  dy  ^  .  .  .  .  d^  are  final  values 

of  the  position  angles  and  distances  of  each  pair  corrected  for  erroneous  position  of 
the  instrument  and  for  diff^erential  refraction. 

NOMENCLATUBE  OF  THE  STABS  OF  THE  TBAPEZIUM. 

The  nomenclature  of  Liaponoff  seems  to  be  the  most  convenienti  and  will  be 
used  throughout     I  give  below  a  table  showing  the  synonyms: 


I 

Star. 
Bond's 
number. 

Star. 

LlAPONOFP'S 

letter. 

Star. 

Herschel's 

letter. 

Star. 

Struve's 

letter. 

Star. 
Hall's 
letter.g 

1857.0. 
Aa 

1857.0. 

617 

b' 

a! 

E 

b 

It 
—  10.7 

It 
+    12.9 

619 

b 

P 

A 

B 

—    lO.O 

+   8.7 

624 

d 

6 

B 

C 

-  5.0 

+  16. 1 

628 1 

a 

a 

C 

A 

0.0 

0.0 

633T 

[-»'.] 

y 

(F) 

a 

+  3.5 

—    a. I 

• 

640** 

c 

y 

II 

II 

+  II. 5 

+     6.8 

*See  MensurcB  Miorometrioay  p.  242.  tSee  ObtervaUonB  de  la  Grande  NebuUiue  d^Orion,  p.  45. 

t  See  0$8ervazi<me  del  Sietemay  748  2,  p.  13.       $  Used  in  the  Washington  Aetrimomical  ObeervatUms,  1877  *QCl  1878. 

0  *  *  Fifth  star."  H  B'  Orianie,  Flamstekd.  •  •  "Sixth  star." 
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Washington  Observations  of  the  Four  Principal  Stars.* 

a  and  b. 


Date. 

/ 

P 

/ 

Date. 

/ 

P 

s 

1877. 
Jan.     30 

h. 

—    2 

m. 
12 

0 
3". I 

13.14 

1878. 
Feb.      5 

h.   in. 
I     17 

1 

0 
310.95 

13.23 

Feb.      I 

—    I 

48 

310.6 

12.98 

6 

0    53 

310.03 

13.31 

6 

—    I 

30 

311. 2 

13.15 

20 

— 

0    47 

311.03 

13.10 

8 

—    I 

30 

310.4 

13.21 

27 

— 

0    23 

311.27 

13.06 

9 

—    I 

6 

310.8 

13.11 

28 

— 

0    29 

311.23 

13.23 

10 

—    0 

54 

311. 1 

13.23 

Mar.      I 

— 

0    23 

1 

310.47 

13.19 

5 

0    17 

310.20 

13.17 

- 

=  3ii' 
=  13". 

.00 
124 

±  o^o9 

±  o".025 

P 
d 

=  3io'.74  ± 
=  I3".i86  ± 

o*'.i3 

0".022 

1 

a  and  c. 


a  and  d. 


Date. 

/ 

P 

/ 

Date. 

t 

P 

/ 

1877. 
Jan.    30 

h.    m. 
—    I    42 

60.4 

13.53 

1878. 
Feb.      6 

h. 
—    0 

1 
m. 
5            61.87 

II 

13.34 

Feb.      I 

—     I      0 

61.3 

13.49 

20 

—    0 

13 

61.73 

13.48 

6 

—     I      0 

61.4 

13.42 

27 

+    0 

5 

61.33 

13.38 

8 

—     I    30 

61.2 

13.72 

28 

—    0 

3 

61.27 

13.55 

9 

-     1      6 

60.8 

13.53 

Mar.      I 

4-     0 

5 

61.13 

13.41 

10 

-    0    54 

61.7 

1337 

5 

H-     0 

19            61.65 

13.41 

• 

8 

1 
1 

+     0 

34            61.65 

13.29 

/^=6i'.ii    db  o'.i3 

P' 

6^.52    ±  o^07 

d'  =  I3".503  ±  o".033 

d'  = 

:  I3".409  ±  0".022 

Date. 

/ 

/      i 

/ 

Date. 

t 

•      / 

/ 

1877. 
Jan.     30 

h.    m. 
-     I     54 

0          , 
342.1      ' 

II 
16.97 

1878. 
Feb.      6 

h. 
~    0 

m. 
29 

0 
342.15 

II 
16.65 

Feb.      I 

-     1     24 

342.5      1 

16.78 

20 

—    0 

30 

342.73 

16.83 

6 

-     I     18 

342.2 

16.79 

27 

—    0 

9 

343.37 

16.77 

8 

—    I     12 

342.5      , 

16.92 

28 

—    0 

16 

342.70 

16.87 

9 

-    0    54 

342.5      1 

16.83 

Mar.      I 

—    0 

9 

342.05 

16.80 

10 

—    0    42 

343.0 

16.72 

5 

+     0 

I 

342.33 

16.73 

28 

—    0    24 

342.6 

16.80 

8 

4-     0 

13 

342.50 

16.71 

Mar.    IS 

+     I     30 

342.4 

16.86 

• 

• 

/>"=^342*.49  ±  o'.07 
d"  =  i6".846  ±  o".oi9 

P"  = 
d"  = 

=  342° 
=  16". 

.57  ±  o'.o8 
777  ±  o".oi6 

*  In  these  tables  P  and  d  are  not  the  means  of  the  separate  observations  here  set  down,  but  are  derived  from  them  as 
explained  on  page  11. 

app.  m — 2 
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Washington  Observations  of  the  Four  Principal  Stars. 

b  and  c. 


Date. 

/ 

/ 

/ 

Date. 

/ 

/ 

s 

1877. 
Feb.    15 

h. 
—     0 

m. 
30 

0 
-    -95.5  • 

21.62 

1878. 
Feb.    20 

h. 
+    0 

m. 
21 

0 
94.95 

21.49 

28 

+    0 

18 

95.4 

21.49 

27 

+    0 

33 

95.65 

21.67 

Mar.     3 

+    0 

36 

95.7 

21.76 

28 

+     0 

23 

95.75 

21.76 

10 

+     I 

36 

95.4 

21.74 

Mar.      I 

+     0 

34 

95.47 

21.78 

JS 

-+-    0 

36 

95.5 

21.67 

5 

+     0 

55 

95.75 

21.67 

20 

+    2 

0 

95.5 

21.72 

8 

+     0 

55 

95.70 

21.57 

20 

+     I 

25 

95.95 

21.7a 

- 

P'": 

=  95" 
=  21" 

.50    ±  o**.o3 
.672  ±  0".028 

d'"    : 

=  95° 
=  21" 

.60    ±  o'.o8 
.666  ±  o".027 

b  and  d. 


Date. 

/ 

P 

5 

Date. 

t 

P 

s 

1877. 
Feb.    II 

h. 
—     I 

m. 
6 

e 
•         214.7 

n 
8.76 

1878. 
Feb.    20 

+ 

h. 
0 

m. 
4 

0 
213.30 

It 

8.78 

14 

—     I 

30 

213. I 

8.70 

27 

+ 

• 

0 

19 

214.13 

8.92 

15 

—     I 

24 

214.5 

8.78 

28 

+ 

0 

10 

213.17 

8.80 

28 

—    0 

12 

212. 1 

8.77 

Mar.     I 

+ 

0 

19 

213.87 

8.79 

Mar.     3 

—    0 

18 

212.3 

8.84 

5 

+ 

0 

37 

213.27 

8.75 

10 

+     I 

0 

213.3 

8.77 

20 

+ 

I 

I 

213.50 

8.80 

15 

+     I 

12 

212.8 

8.56 

20 

+     I 

30 

213. 1 

8.66 

/^»  = 

=  213 

°.22   ±   0^.23 

/>i^  = 

2I3^54 

±  0".I2 

d^^  = 

=  8".7 

30     ±  0".02I 

^i^ 

^ 

8".8o7 

±  o".oi6 

c  and  d. 


Date. 

/ 

P 

s 

• 

Date. 

/ 

/ 

> 

1877. 
Feb.    II 

h.    m, 
—    0    18            118. 8 

M 
19.40 

1878. 
Feb.    20 

h. 
+     0 

m. 
37 

0 
119.03 

19.37 

15 

—     I      6             119. I 

19-54 

27 

+    0 

47 

118.65 

19.38 

28 

0      0 

119. 3 

19-54 

28 

+    0 

37 

119.67 

19.36 

Mar.     3 

4-     0    12    '        119. 3 

19.46 

Mar.      I 

+    0 

49 

119.10 

19.33 

10 

-+-     I     18         '  119. 1 

19.46 

5 

+     I 

«3 

119.65 

19.40 

'5 

-h     0    54             II9-4 

19.41 

20 

+     I 

49 

119.05 

19.48 

20 

+     I     48 

II9-3 

19.41 

P      H)\l 

I      ±  o*.o6 

P 

119''. 14  ±  o'.ii 

d"  —  I9".457  ±  o".oi5 

d^  = 

=  I9".39i  ±  o".oi4 
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POSITION   OF  THK  INSTRUMENT  DURING  THE  OBSERVAFIONS  AND  ITS  EFFECT  ON  OBSERVED 

POSITION  ANGLES. 

The  position  of  the  pole  of  the  equatorial  was  determined  as  below:    - 

1876.  Dec.  13,   7  =  +  o^28;  ^zz  — i'.6o 

1877.  Jan.     9,   7  =  +o'.27;  ^  =  — i'.6i 

1878.  Jan.     3,   7=z+o'.47;  ^z=  + 1^.34 

The  effect  of  an  erroneous  position  of  the  pole  of  the  instrument  upon  an 
observed  distance  (s)  is  zero;  upon  an  observed  position  angle  (p)  it  is 

dp  =  6  sin  (A  —  t)  sec  S  * 

where  e  =  -——rj  tan  Azz^.     t  and  d  are  the  hour  anffle  and  declination  of  the  star, 

sin  -4  ^  ^  ' 

and  dp  is  the  correction  to  the  observed  p.  In  this  series  t  was  never  so  great  as 
45°;  A  was  about  170°,  and  X  was  i'.6,  whence  dp  is  about  o°.02  or  i'.2,  a  quantity 
which  may  be  neglected. 

CORRECTION  OF  THE  OBSERVATIONS  FOR  DIFFERENTIAL  REFRACTION. 

The  observations  were  corrected  for  differential  refraction  in  the  following  way: 
From  each  p  and  s  observed,  y  and  x  {J a  and  JS)  were  computed  by  the  formulae 

y  zz  5  sin  j);  xzz.s  cos  p. 

From  the  following  table  the  corrections  for  refraction  {^a)  and  {^S)  were 
taken,  and  the  mean  y  and  x  thus  computed  were  used  to  compute  the  concluded 
P  and  d,  which  are  written  below  the  separate  results  on  pp.  9-10. 

The  table  gives  the  values  of  {^ol)  and  {^S)  for  any  pair  of  stars  for  which 
^-^o^-zzio".  For  other  values  of  x^  —  oi?  proportional  parts  of  the  tabular  {^a) 
and  ('^^)  must  be  taken.     The  argument  is  the  hour  angle  t 


*  Struve,  Mensuroi  Micromeirioafy  p.  19. 


12 


MULTIPLE  STAR  2  748. 


Table  for  Differential  Refraction  in  Nebuia  of  Orion.  , 


Hour  Angle 

Refraction 

(Aa) 

for  d  -  «J  —  10" 

Refraction 

(A(5) 

for  6-S  =  10" 

• 

Hour  Angle 
/ 

Refraction 

(AO) 

for  <J  -  .r  =  lo" 

Refraction 

(Ad) 

for  d  -  «r  =  10" 

h.    ni. 

It 

n 

h,    m. 

n 

n 

0      0 

0.000 

0.005 

I     35 

0.002 

0.006 

5 

.000 

.005 

40 

.002 

.006 

10 

.000 

.005 

45 

.002 

.006 

15 

.000 

.005 

50 

.002 

.006 

20 

.000 

.005 

I     55 

0.002 

0.006 

25 

.000 

O.UO6 

30 

O.OOI 

.006 

2      0 

0.002 

0.006 

35 

.001 

.006 

5 

.002 

.006 

40 

.OOT 

.006 

10 

.002 

.007 

45 

.001 

.006 

15 

.003 

.007 

50 

.001 

.006 

20 

.003 

.007 

0    55 

O.OOI 

0.006 

25 

.003 

.007 

30 

0.003 

0.007 

I       0 

O.OOI 

0.006 

35 

.003 

.007 

5 

.001 

.006 

40 

.004 

.007 

10 

.001 

.006 

45 

'004 

.008 

15 

.001 

.006 

50 

.004 

.008 

20 
25 

.001 

.001 

.006 
.006 

2    55 

0.004 

0.008 

I     30 

0.002 

0.006 

3      0 

0.005 

0.008 

For  a  star  east    of  a ;  ^a  is  +. 
**       "    west  oia;  Jais — . 

"       "    north  of  a;  JS  and  (^S)  are  +;  for  west  hour  angles  (^a)  is  +• 

south  of  a ;  JS  and  {^S)  are  — ;  for  west  hour  angles  {^ct)  is  — . 


a 


a 


Collecting  the  values  of  P,  P'  .  .  . ;  rf,  (i'  .  .  .  .   for  both  series,  we  have  as  the 
data  from  which  to  conclude  the  most  probable  values: 


Pair,         a  and  h  a  and  e 

Dark  field,  1877,      P=^i\^.oo  i^=6i0.ii     P'. 

Bright  field,  1878,   /'=3io0.74  F'=z6i0.^2    P'-. 

Dark  field,  1877,      //=  i3".i24  ^=i3".so3  d!': 

Bright  field,  1878,  //=  13^186  //'=  13^409  (H'-. 

No. of  nights,  1877,             6  6 

No.  of  nights,  1878,            7  7 

Total  No.  of  nights,          —  — 

1877- S»                         13  13 


a  and  d                     h  and  c  h  and  d 

=3420.49    /^"=950.5o  ^^=330.22/^ 

=3420.57     /^"=950.6o  /^^  =33^-54    ^ 

;   i6''.846  d!"z=,2v".(,^2  //*▼=  8''.730   //^ 

:   i6".777   ^''=2I'^666  //*▼=  8''.8o7   d^ 

8                       6  8 

7                       7  6 


tmoAd 

299O.21 

299O.14 

i9''-457 

i9''.39i 

7 
6 

15 


13 


14 


13 


WASHINGTON  OBSERVATIONS,  1877. 


13 


The  methods  of  Struve  and   the  nomenclature  of   Liaponoff  {op.  city  p.  41) 
have  been  followed,  and 

Fori877lfind,  |^-_^,;g°^     ^'  =  +ii"'.823     ^"  =  -'5"!o7o 


For  1878 


\ 


a  =  +  8".6o6  «'=+  6".394  a"  =  +i6".oo6 
/?  =  — 9".990  /?'  =  +ii".786  /8"  =  —    5".026 


Q"  = 


95°.47  e"'  =  2i".820  tt'"  =  -\- 0^.03     «"'  =  +  o".i48 
32°.94  e"  =    8".879  n-"=  +  o°28  c"  =  +  o".i49 


For  1877,  <  (?"  = 

Q"   =  299°.46  e"   =  i9".402  tt"   =  — o°.25  «^  =  — o".055 

Qf"=   95°.8o  e"'  =  2i".887  ;r"'  =  -o°20  e'"  =  +  o".22i 
For  1878,  <(  g"^  =  33°.85  e'^'  =  8".99i  7r'^=-o°.3i  «'' =  +  o".i84 

^^  =299°.76     e^=i9".365     jr^"  =  —  0°. 62     £'=  — o".026 

It  is  to  be  remarked  that  Q^",  Q^\  Q\  and  e'",  e*',  e"  are  the  values  of  P"',  P",  P', 
and  (f ",  tP^,  d'  computed  from  the  observed  P,  P*,  P",  and  d,  <f ,  rf".     The  residuals 

(0-C.) 


and 


^,//  _  p///    _    QUi^     ^iv    _  piv  _   QIV^     ;r^  _  pv  _   Q^ 


show  at  once  with  what  degi'ee  of  consistency  the  angles  and  distances  of  this  quad- 
rilateral were  measured  in  the  two  years.  It  appeai-s  that  the  1877  series  was 
slightly  more  consistent  as  a  whole,  although  as  will  be  seen  the  1878  measures  have 
the  smallest  probable  error. 

Before  forming  the  12  equations  of  condition  for  determining  the  6  unknown 
quantities  which  give  the  Ja  and  Jd  of  the  three  stars  6,  c,  and  d  with  respect  to  a, 
it  is  necessary  to  determine  the  relative  weights  of  the  mean  results  of  the  obser- 
vations of  distance  and  of  position  angle  for  each  pair  of  stars.  The  data  for  this 
purpose  are  given  below. 

The  probable  errors  of  the  mean  results  for  the  various  pairs  is  as  follows: 


«> 

1 
1877.               1 

1 

.  1878. 

Nights. 

Total 
No.  of 
nights. 

• 

C.P" 

Nights. 

1 
II                \ 

0.025     ,        6 
.033     1        6 
.019    1        8 
.028     '        6 
.021     [        8 

0.015             7 

A/'" 

A^' 

// 

0.022 
.022 
.016 
.027 
.016 

0.014 

a  and  b 
a  and  c 
a  and  d 
b  and  e 
^and  d 
c  and  d     . 

Mean 

II 

0.020 
.030 
.019 

.0(1 

.035 

0.019 

II 

0.030 
.016 
.023 
.031 
.018 

0.037 

7 
7 

7 

7 
6 

6 

13 
13 
15 
13 
14 
13 

o".022 

o".o23    ! 

0".026 

0".020 

14 


MULTIPLE  STAR  S  748. 


The  probable  error  of  a  single  night  for  each  pair  is 


1877. 


1878. 


a  and  b 
a  and  c 
a  and  d 
b  and  c 
b  and  d 
€  and  d 


Mean 


t.p" 

i^d' 

;       A/- 

1 

1 

0 

II 

0 

!       0.22 

1 

0.060 

'         0.34 

!             31 

.081 

1            ..7 

.18 

.055 

,20 

.07 

.068 

.22 

.66 

.059 

.29 

0.15 

0.036 

0.27 

0%27 

o".o6o 

o°.25 

A^' 


II 


0.057 
.058 
.041 
.070 
.040 

0.035 


o".050 


The  conclusions  to  be  drawn  from  these  tables  are 

(a)  The  weight  of  4  observations  of  P  is  practically  the  same  as  the  weight  of 
4  observations  of  the  double  distance,  and  this  whether  bright  or  dark  field  is  used. 

(6)  The  weight  of  a  number  of  observations  of  either  p  or  s  with  a  bright  field 
is  slightly  greater  than  the  weight  of  the  same  number  of  observations  with  a  dark 
field. 


FORMATION   OP  EQUATIONS   OF   CONDITIONS. 


The  coefficients  of  the  equations  of  condition  resulting  from  the  geometrical 
relations  of  the  lines  and  angles  measured  are 


I 
2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 


+  COS  P 

o 
o 
+  sinP 
o 
o 

—  COS  P" 

—  COS  P*^ 

o 

—  sm  P 

-  sin  P^ 

o 


h 
o 

+  COS  P 

o 

o 

+  sin  P 

o 

+  COS  P' 

o 

—  COS  P"" 

+  sin  P" 

o 
—  sin  P^ 


'/. 


c 
O 

O 

+  COS  P' 

o 

o 

+  sin  P' 

o 

+  COS  P*^ 
—  COS  P^ 

o 
+  sin  P^ 
+  sin  P^ 


+  sinP 
o 
o 

—  COS  P 

o 
o 

—  sin  P 

—  sin  P*^ 

o 
+  cos  P" 
+  cos  P*^ 

o 


// 


e 
O 

+  sinP 
o 
o 

-  cos  P 

o 

sm  P 

o 

-  sin  P' 

-  cos  P" 

o 

+  COS  P" 


o 

o 

+  sin  P' 

o 

^  o 

—  COS  P' 

o 
+  sin  P' 
+  sin  P^ 

o 

—  cos  P^ 

—  cos  P"" 


IV 


n 
O 

o 
o 
o 
o 
o 

+        .11 

+      ///       • 
€      Sin  TT 

+  €^^  sin  Tf^' 
+  €^  sin  ;r^ 


/// 


The  first  six  equations  depend  upon  the  measured  distances;  the  last  six  depend 
on  the  measured  angles.  The  weight  of  the  first  set  and  of  the  last  set  are,  as  we 
have  just  seen,  practically  equal,  in  this  case. 
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In  these  equations  of  condition  some  terms  vanish  as  below: 

[ad]  =  o  =  +  cos  A    sin  /^    —  cos  P.  sin  ^     +  cos  /^"  sin  /^''  +  cos  /^^  sin  P^^ 

—  cos  /^"  sin  /*"'  -  cos  i'l^  sin  /^^ 
[a«l  =  o  =  -  cos  i"''  sin  7^"  +  cos  /^''  sin  P'^' 
[af]  =  o  =  —  cos  /^^  sin  /^^  +  cos  P^  sin  7^'' 
[M]  =  o  =  -  cos  /*"'  sin  /^''  +  cos  /^''  sin  /^'' 

[6eJ  =  o  =  +  cos  P'    sin  /^   —  cos  /^  sin  i^    +  cos  P*^'  sin  /^''    +  cos  /^  sin  P"" 

—  cos  Z'"'  sin  /^"  —  cos  /^  sin  /^ 
[fc/]  =  o  =  —  cos  -P^   sin  /^  +  cos  /^  sin  -P^ 
\cd]  =  o  =  —  cos  /^^  sin  /^^  +  cos  P^  sin  /«^ 
[ee]  =  o  =  —  cos  P^    sin  /^  +  cos  /^  sin  P^ 

[cf]  =  o  =  +  cos  Z'"  sin  P"  —  cos  /^'    sin  7^'  +  cos  /^^   sin  /^^  —  cos  P^  sin  P^ 

—  cos  i^''  sin  /*^  —  cos  /^    sin  /'^ 

and  consequently  the  normal  equations  will  lack  some  terms. 
Forming  the  following  terms,  we  have 

[aa]  =  cos^  P  +  sin^  P  +  cos^  P'''  +  cos^  P*^  +  sin^  P'''  +  sin^  P*^  =  +  3 

[66]  zz        etc.,  etc.  =  +  3 

\cc]  z=        etc.,  etc.  =  +  3 

[eW]  =        etc.,  etc.  =  +  3 

[ee]  z=        etc.,  etc.  =  +  3 

[//]=        etc.,  etc.  =  +  3 

[06]  =  -  cos^  P'''  -  sin^  P'''  =  -  I 

[ac]=[bc-]  =  lde]  =  [df]  =  ler\  =-i 

The  normal  equations  are  symbolically 

[aa]  ^  +  [oi]  ^'  +  [ac]  ^"  +  [ad^Tf-\-  [ae]  t}'  +  \af\  tj"  +  [an]  =  o 
[06]  5  +  \hV\  H'  +  [6c]  ^"  +  [6er|  7  +  [6e]  7'  +  [&/]  v"  +  \hn]=o 
\ac\  ^  +  [6c]  ^'  +  [cc]  ^"  +  icd-\  T}  +  [ce]  7'  +  [c/]  7"  +  [o«]  =  o 
\ad]  H  +  [6rf]  ^'  +  [cd]  5"  +  [rfrf]  7  +  [<fe]  7'  +  \df\  7"  +  [rfn]  =  o 
[ac]  ^  +  [6e]  ^'  +  [ce]  5"  +  [<fe]  7  +  [ec]  7'  +  [c/]  7"  +  [en]  =  o 

[«/]^+[6/]^'  +  [c/]r  +  [c(f|7+[e/]  7'  +  [//]  '7"  +  [/«]=o 
or 

.    i)  +3^-     .$'-    ^"  +  [an]=o 

2)  -     ^  +  3^'-    .?"  +  [6n]=o 

3)  -    ,e-    5'  +  3^"  +  M=o 

4)  +37—    7'—    7"  +  W=o 

5)  —    7  +  37'—    7"  +  M=o 

6)       _      7-      ,7'  +  3  ;;"  +  [/„]=  o 

in  which  if  =  a;  -  a,  ^'  =a;'  -  a',  ^"  =  ic"-a"and  7  =  y-/?,  rj'  —  xf—ff,  7"  =y"-/?" 
where  a;,  a/,  a/',  and  y,  y,  y"  are  the  relative  J8  and  ^a  of  6,  c,  and  <?  with  respect  to  a. 
The  absolute  terms  of  the  eqiiations  are 

For  1877,    *'«»=  +  o".is;  n^"'=  +  o".i5;  n'^  =  — o".o6;  n»=  +  o".oi;  n'"=  +  o".o4;  n»»=— o".o8 

and 

For  1878,    ii»"  =  +  o".22;  n^=  +  o".i8;  fi^^—o».oy,  n«=  — o".o8;  n»»=— o".os;  n»"=  — o".2i 
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So  that  the  normal  equations  for  the  1877  series  are 


II 


1+3^-      H'—      $"-OA^ 
2—      ^  +  3^'—      ^''  —  0.05 

3-     ^-    ^'  +  3^"  +  oi9 

4  +  37—    7'—    7''— 0.20 

5  —    7  +  37'—    7''  +  0.06 
6—7—    7'  +  3  7''+0:i3 


o 
o 
o 
o 
o 
o 


whence 


^ 

=  + 

0.035 

^' 

=  + 

0.013 

^" 

zz  — 

0.048 

7 

=+ 

0.052 

7' 

^  — 

0.013 

7" 

^  — 

0.030 

and  those  for  1878  are 


// 


1+3^—     ^'—     ^"-0.02Z 

3-    ^-    'f'  +  3^"  +  o.29  = 

4  +  37—  7'—  7"  — 0.35  = 
5—  7+37'—  7''  +  o.o8z 
6_    7_     77' +  3;;" +  0.27  = 


zo 
zo 

ZO 

zo 

ZO 
ZO 


whence 


a 

=  4-0005 

5' 

=  +  0.068 

H" 

=  —  0.073 

V 

=:  + 0.087 

v' 

=  —  0.020 

n" 

=  —  0.068 

Applying  these  corrections,  5,  ^',  H'\  7,  7',  7",'  to  a,  a\  a!\  and  >ff,  /ff',  yff'',  we 
obtain  the  most  probable  values  of  x^  x\  x''  (^S)  and  y,  y\  y"  {^^ol\ 

For  1877,    a?=+8''.638    j/=+6''.536    a/'= +  i6''.oi7    3^=  —  9".846    3^'=  +  n''.8io    y''=  — 5^100 
For  1878,    a?=+8''.6ii    of  =+6^.462    a?"=  +  i5".933    y^—g^'.go^    y'— +  ii'^766    y^'ss  — s''.094 

These  corrections  are  of  equal  weight,  and  the  probable  error  of  a  correction  in 
1877  is  ±0^.033,  in  1878  ±o".050. 

From  these  values  of  x,  x\  xl\  and  y,  y\  y\  the  concluded  values  oi  P^  P  .  .  .  . 
P^  and  d^  d'  .  .  .  .  d^  are  computed.  They  are  given  in  the  last  two  columns  of 
the  following  table  for  comparison  with  otiier  measures : 


Observer.  1 
Epoch. 

W.  Her. 

SCHEL. 
1780.13. 

South. 
1820.56. 

South. 
1824.58. 

W,  Struve. 
1836.15. 

LlAPONOFF. 
1849.07. 

0           1 

0.  Struve. 
1870.0. 

0       1 

NOBILE. 
1876,13. 

Hall. 
1877.15. 

Hall, 
1878.16. 

Jedrzje- 

WIC2.* 

1878? 

0        > 

0        f 

0                  1 

0           f 

0       t 

0              9 

e            f 

ab 

314      2 

310    48 

311  31.3 

3"  45.2 

3"  32.4 

311    40.4 

3"  13.7 

311    0.5 

311  36.2 

ac 

60    34 

60      6 

60  19.5 

60  55.8 

60  22.3 

61    20.6 

61     6.0 

61  13.4 

60  58.8 

ad 

345       4 

345       3 

342   7.4 

343  30.2 

342     5.4 

342    54.0 

342  20.4 

342  16.2 

342  44.0 

he 

' 

95     33 

•           •           • 

95  23.2 

94  45.8 

95  36.1 

95  38.5 

95  34.2 

95  39.8 

95  37-3 

bd 

30    48 

•           •           • 

31  38.1 

32  21.2 

31  43.4 

32  I I. 8 

32  37-4 

33  17.8 

31  57.0 

cd 

* 

301       2 

•           •           • 

299  19.8 

299     3.0 

299  34.4 

299  22.8 

299  22.4 

299  19.5 

299  33.3 

»/ 

ti 

// 

f/ 

// 

n 

n 

»' 

»» 

/> 

ab 

12.81 

12.62 

13.453 

12.995 

12.671 

13.049 

12.79 

13.114 

13.123 

12.906    1 

ac 

14.27 

13.70 

13.582 

J3.339 

13.693 

13.276 

13-72 

13-478 

13.431 

13.300 

ad 

•              • 

17.07 

16.685 

16.832 

16.602 

16.876- 

16.56 

16.822 

16.725 

16.870 

he 

•              ■ 

2r.i5 

•           • 

21.413 

21.495 

21.410 

21.38 

21.743 

21.776 

21.396 

hd 

9.06: 

9.08 

•           • 

8.696 

8.S56 

8.705 

8.6r 

8.789 

8.760 

8.855 

cd 

20.52 

19.08 

•           • 

19.221 

19.083 

19-237 

19-15 

19.393 

19.338 

19.238 

*  Astronomische  Nachrichten,  No.  2279,  bd.  95,  col.  357.    These  measures  are  not  corrected  for  .refraction. 
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From  this  table  the  following  differences  ^P  .  .  .  .,  ^d 
results  compared  with  W.  Struve's  are  formed : 


17 
of  each  observer's 


Observers, 

Interval 

aP 

AP' 

AP" 

AP"' 

aP^"" 

ap^ 

in  years. 

(a  and  ^) 
+  13.9 

{a  and  c) 

(a  and  d) 

{b  and  c) 

{b  and  d) 

(c  and  d) 

L    -2 

y. 

12.92 

1 
+  36.3 

1 
•h  82.8 

1 
-  37.4 

1 
+  43.1 

1 
-  16.8 

N   -2 

39.98 

+     9.1 

+  61. 1 

+  46.6 

+  15.3 

+  33.7 

+     3.0 

02-2 

•     . 

+     I.I 

+      2.8 

—     2.0 

+  12.9 

+     5.3 

+  14.6 

H»-2 

41.00 

—  17.6 

+  46.5 

H-  13.0 

+  II. 0 

+  59.3 

+      2.6 

H«-2 

42.01 

—  30.8 

+  53.9 

+     8.8 

+   16.6 

+  99.7 

-    0.3 

Ad 

Act 

Ad" 

Ad"' 

Adi^ 

Ad'' 

II 

II 

II 

II 

II 

II 

L    -S 

12.92 

-  0.324 

+  0.364 

—  0.250 

4-  0.082 

+  0.160 

—  0.138 

N   -2 

39.98 

—  0.205 

+  0.381 

—  0.272 

—  0.033 

—  0.086 

—  0.071 

02-2 

.     • 

+  0.054 

—  0.063 

+  0.044 

—  0.003 

-4-  0.009 

+  0.016 

H»-2 

41.00 

+  0.119 

+  0.139 

—   O.OIO 

+  0.330 

+  0.093 

+  0.172 

H«-2 

42.01 

+  0  128 

+  0.092 

—  0.107 

+  0.363 

+  0.064 

+  0.117 

The  data  in  the  column  "O.  Struve"  were  kindly  furnished  me  by  Dr.  Struvb 
in  MS.,  and  are  the  results  of  a  new  reduction  of  his  work  by  M.  Dubiago  in  1879 
The  figures  differ  slightly  from  those  previously  published  in  Observations  de  Potdkova^ 
volume  ix,  p.  53,  and  are  to  be  considered  as  final.     They  are  reduced  to  1870.0. 

For  comparison  with  them,  I  give  in  the  table  below  the  corresponding  data  of 
W.  Struvb  and  of  tBall,  reduced  to  the  same  epoch.  The  figures  at  the  head  pf  the 
columns,  1836.15  and  1877.66,  are  the  epochs  of  the  measures: 


Observer. 
Epoch. 

W.  Struvk, 
1836.15. 

0.  Struve. 
1870.00. 

A.  Hall. 
1877.66. 

ab 
ac 

0        II 
311    45.3 
60    29.0 

0        II 
311    32.4 

60    22.3 

e         -    II 
311          3.9 

61          7.5 

P^ 

ad 
be 

342    20.4 
95     35.2 

342      5.4 
95    36.1 

342       15.3 

95    34.2 

bd 

31    47.6 

31    43.4 

32    55.4 

Vcd 

299    33.5 

299    34.4 

299    17.7 

(ab 

II 
13.002 

13.049 

II 
13.116 

d- 

ac 
ad 
be 
bd 

13.344 

16.854 

21.414 

8.706 

13.276 

16.876 

21.410 

8.705 

13.453 
16.768 

21.758 
8.772 

Ud 

19.227 

19.237 

19.363 

From  this  table  we  may  form  the  differences : 


Observers. 

Interval 
in  years. 

AP 
{a  and  b) 

AP' 
{a  and  e) 

AP" 
{a  and  dj 

—  15.0 

aP" 
(b  and  c) 

AP^^ 
{b  and  d) 

AP^ 

(c  and  d) 
+    o'.9 

02—2 

33.85 

—  12'.  9 

-     6'.7 

+     o'.9 

-     4'.  2 

H  -S 

41.51 

-  41.4 

-  21.5 

-     5.1 

—      I.O 

+     7.8 

■+•  15.8 

Ad 

Ad' 

Ad" 

Ad"' 

Ad^ 

Ad^ 

II 

II 

II 

II 

II 

II 

02-2 

33.85 

H-  0.047 

—  0.068 

+   0.022 

—  0.004 

—   O.OOI 

+  O.OIO  " 

H  -2 

41.81 

+  0.I14 

+  0.109 

—  0.086 

+   0.344 

+  0.066 

+  0.136  ' 

App.  Ill- 
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Although  the  residuals  in  the  table  at  the  top  of  page  1 7  are  difficult  to  reconcile 
with  a  particular  scheme  of  geometrical  change,  they  are  too  large  and  agree  too  well 
with  each  other  (particularly  in  the  case  of  ^P,  ^d)  to  attribute  them  exclusively  to 
accidental  errors.  It  would  appear  certain  that  the  angle  P  has  diminished  and  the 
distance  d  (and  therefore  the  distance  d'")  has  increased,  and  hence  that  these  stars 
are  physically  connected,  provided  these  changes  are  not  due  to  proper  motion. 

My  friend,  Professor  Lewis  Boss,  director  of  the  Dudley  Observatory,  has 
kindly  sent  me  the  following  memorandum,  from  which  it  appears  that  the  proper 
motion  of  d^  Orionis  (a)  is  extremely  small : 

Position  and  Proper  Motion  of  &  Orionis  (^d  Star)  for  1875.0. 

Bight  Ascension.    (Newcomb.) 


Catalogue. 


Mean 
date. 


Bradley,  1755  . 
Struve,  1830 

Armagh,  1840    . 

Henderson,  1838 
Greenwich,  1840 

Oxford,  i860     . 

SCHJELLERUP,  1860 

Yarnall,  i860  . 


1755 
1830 

1829 

1838 
1838 

1858 
1863 
1870 


Catalogue 
Right  Ascension. 

No.  of 
obs. 

Weight. 

Correct'n. 

Obs'd  a. 

Computed. 

h.    m.       s. 

s. 

8. 

s. 

5    23    14.83 

3 

.5 

—     .02 

14.81 

14.83 

26    55.66 

7 

1.5 

-     .03 

55.63 

55.60 

27    25.11 

I 

.3 

+     .04 

25.05 

25.06 

27    19.19 

3 

I.O 

+     .03 

19.22 

19.16 

27    24.95 

5 

1.5 

H-     .04 

24.99 

25.06 

28    23.92 

3 

.5 

-     .03 

23.89 

23.97 

28    38.21 

I 

0 

+     .07 

38.28 

38.70 

5     28    23.99 

6 

1.5 

—     .02 

23.97 

23.97 

C-O 


Concluded  A.  R.  1875.0    s^    29"    08M63  +  2«.9465  (T'-  1875)  +  o».i66    (  ^-i?25  J 


/*  =  +  0'.00I2  ±  ■.0008 


Declination.     (Boss.) 


Bradley,  1755   . 
Struve,  1830 

Henderson,  1843 
Greenwich,  1845 

Oxford,  i860     . 

SCHJELLERUP,  1 865 

Yarnall,  i860   . 


1755 
1830 

1843 
1847 

i860 
1863 
1870 


n 


5  34  21.8 

30  31.8 

29  53.1 

29  47.97 

29  08.9 

28  48.6 

5  29  08.2 


Concluded  1875.0  d  =  —  5°  28'  26".3i  +  2".694  (T  —  1875) 


/**  =  H-  o."oo3  ±  ."019 


r-1875^ 
100  y 


-  2i".37  f 


s. 

+   .02 

-  .03 

-  .09 

-  .06 
■h  .07 

+  .08 

[+  .42] 
.00 


1/ 

II 

II 

I 

.1 

+     .3 

21.5 

20.4 

7 

2.0 

-     .4 

32.2 

31.9 

2 

.4 

+     .5 

52.6 

54.7 

4 

.7 

+     .1 

47.9 

49.1 

4 

.4 

+     .7 

08.2 

07.2 

T 

.0 

4-   1.0 

47.6 

53.5 

3 

.4 

-     .4 

08.6 

07.2 

II 

+  I.I 

+  .3 

—  1.2 

—  2.1 

4-  1.0 

(-  5.7) 

+  1.4 


WASHINGTON  OBSERVATIONS.  1877.  I9 

The  table  appears  to  me,  therefore,  to  show  a  change  in  the  relative  position  of 
the  stars  since  1836.15,  the  epoch  of  Struve's  work,  but  the  amount  of  this  change  is 
quite  uncertain. 

Perhaps  the  most  definite  conclusion  which  we  are  justified  in  drawing  is  that 
the  stars  of  the  trapezium  of  Orion  do,  in  fact,  form  one  physical  system,  as  stated 
by  Struve,  Liaponoff,  and  Nobile. 

CONCLUDED   RELATIVE   POSITIONS  OF   THE   FOUR   PRINCIPAL   STARS   FROM   BOTH    SERIES  OF 

WASHINGTON   OBSERVATIONS. 

The  epoch  of  the  first  series  of  Professor  Hall's  observations  is  1877.15,  of  the 
second,  1878.16. 

The  annual  increase  of  position-angle  is  Jp^  =  n.  sin  a^.  sec  S*  or  +o'.332.  The 
correction  for  aberration  for  a  distance  of  10'',  from  1877.15  to  1877.00,  is  —  0^^.00084; 
from  1878.16  to  1878.00  it  is  — o".ooo85. 

The  correction  for  the  position- angles  for  precession,  etc.,  from  1877.15  to  1877.00, 
is  — o'.o6;  from  1878.16  to  1878.00  it  is  —  o'.io. 

The  1877  series,  reduced  to  1877.00,  gives 

ah  <Mi  ad  he  hd  cd 

P  311^   13'.67;  61°  5^.91;  342"^   2o'.32;  95°  34'.ii;  32°  37'-34;   299°   22^.29 
d       13".  113;        i3"477;        16^821;         21^741;  8".788;  19^391 

Reducing  this  to  1878.00  the  distances  remain  the  same,  and  the  angles  are  all 
increased  by  o'.33. 

The  1878  series,  reduced  to  1878.00,  gives 

oft  ao  ad  he  hd  cd 

.    P  311°  o'.40;  61°   I3'.33;  342°  i6'.i2;  95°  39'.72;  33°   i7'-68;  299°   i9'4o 
d      i3".i22;        I3"430;  i6".724;  •      2i".774;  8".759  i9"-336 

The  two  series  I  shall  consider  as  of  equal  weight.  The  concluded  final 
positions  of  these  stars  for  1878.00  are,  then, 


// 


p  =311 

7.2 

d     =  13.1x8 

P'  =  61 

9.8 

d'    =13.454 

P"  =  342 

18.4 

d"  =  16.773 

P"'=   95 

37'^ 

d"'=:  21.758 

P''  =  32 

57-7 

rf''  =  8.774 

P'  =299 

21.0 

d^  =  19.364 

POSITIONS   OP   THE    FIFFH    AND    SIXTH   STARS   OF   TUB    TRAPEZIUM. 

The  Washington  Observations  of  the  fifth  and  sixth  stars  for  1877  and  1878  are 
^ven  in  the  following  table : 

After  each  year's  series  are  also  given  the  co-ordinates  y  and  x  (z/a  and  dS)  of 
each  of  the  smaller  stars  refeired  to  the  larger  star  with  which  its  p  and  s  liave 
been  measured.  These  co-ordinates  have  been  freed  from  the  effects  of  refraction, 
erroneous  position  of  the  pole  of  the  instrument,  and  are  reduced  to  1878.00  in  each 
case,  assuming  that  the  epochs  of  the  two  series  were  1877.15  and  1878.16. 

Chauvenkt's  Astronomy,  vol.  ii,  pp.  467-8. 
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Washiimton  Observations  of  the  Fifth  and  Sixth  Stars. 


a  and  a\ 


c  and  a\ 


Date. 

/ 

/ 

/ 

Date. 

h.  m. 
+     I     39 

+     I    43 

/ 

1 

1877. 
Jan.     30 

Feb.      6 

9 
10 

h.  m. 

-  I    24 

—  0    48 

—  1    30 

-  I     18 

0 
119.2 
121. 2 
122.0 
120.7 

4.15 
3.96 
4.04 

3.87 

1878. 
Mar.    23 

25 

• 

0 
225.63 
224.13 

II 
12. oS 
12.00 

.«,«  ^i>'=  +  3".43i 
1878.00 <                 „ 

(  *  =  —  2".o66 

.878.oo|^^_g„^^^ 

d  and  a'. 


Date. 

/ 

P 

s 

Date. 

/ 

/ 

X 

1877. 
Feb.    II 

15 

28 

Mar.    10 
20 

h.  m. 

-  I     24 

—  I     36 
+    0    36 
+    0    42 
+     I     12 

0 

155.4 
155.0 
154.8 

154.9 
154.2 

n 
19.93 

19.95 
20.11 

19.93 
19.72 

1878. 
Mar,      5 

22 

23 

h.  m. 
+     I    31 

-     I       7 
+     I     13 

0 
154.27 
154.23 
154.43 

II 
19.96 
20.09 
20.01 

■"'•"!',:!,S::l 

•878.00  p  -^  !:-^'^'^-3 

(  jr=  —  18". 033  wt.  3 
From  both  series. 

1878.00  <                „,,    ^ 
(jr=— i8'.o67 

b  and  b'. 


c  and  b\ 


Date. 

/ 

/ 

s 

Date. 

t 

/ 

s 

1877. 
Jan.     30 

Feb.      6 

9 
10 

h.  m. 

-  I       6 

-  0    36 

-  I     18 

-  I      6 

• 
351.7 
352.3 
351.2 
351.0 

4.10 

4.29 
4.21 

4.24 

1878. 
Mar.    23 

April     8 

h.  m. 

+     2      5 

+     2    43 

0 
285.43 
285.45 

II 

23.15 
23.02 

(  ^  =  —  o".599 
1878.00  {-^             ,/l* 

(4r=  +  4".i67 

iy 22".26l 

1878.00  {-^             ^„     ^ 
(  x  =  +    6".io6 

WASHINGTON  OBSERVATIONS,  1877. 
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d  and  V. 


Date. 

/ 

P 

/ 

y 

X 

Date. 

t 

/ 

s 

1877. 
;  Feb.    11 

1 

14 

15 
28 

Mar.      7 

10 

20 

h.  m. 

—  0    48 

—  I     12 

—  0    48 
+     0    48 
+    0    54 
+     0    24 
+     I      0 

0 
239.6 
240.5 
240.4 
240.1 
239.6 
240.8 
238.0 

1 
II          1            ff 

6.16  5.14 
6.28                5.47 
6.33                5.50 

6.17  5.35 

1 
.     .                 .     . 

6.25                5.46 

1 

6. 19                 5.25 

fi 
3.21 
3.09 

3.13 
3*08 

.     . 

3.05 
3.28 

1878. 
Mar.    23 

25 
26 

h.  m. 

+  2  31 

+  2     I 
+  I  49 

0 
238.53 
237.37 
239.15 

• 

6.38 

•     . 
6.53 

.878.oop  =  -5?'9-«-6 
(  *=  —  3". 102  Wt.  6 

i878.oa>'  j  —  5?'« '^^  ' 
jf   (  =  —  3  .390  wt.  2 

From  both  series. 

Collecting  these  measured  co-ordinates  for  1878.0,  we  have 


Observed 

■ 

Computed. 

Pair  of 
Stars. 

y 

1878.0. 

1 

X 

878.0. 

No.  of 
nights. 

Pair  of 
Stars. 

1 

y 
878.0. 

X 

1878.0. 

Weight. 

ff 

ff 

ff 

ff 

a  and  a' 

+ 

3.43^ 

— 

2.066 

4 

]  a  and  a' 

+ 

3.431 

—    2.066 

4 

c  and  a' 

— 

8.480 

— 

8.546 

2 

a  and  a 

+ 

3.306 

-   2.057 

2 

d  and  a* 

• 

+ 

8.506 

18.067 

8 

a  and  a' 
Mean 

+ 

3.408 

—    2.087 

8 

+ 

3.400 

-  2.077 

14 

ff 

II 

ff 

ff 

b  and  V 

— 

0.599 

+ 

4.167 

4 

a  and  b' 

— 

10.481 

■I-  12.794 

4 

c  and  b' 

— 

22.261 

+ 

6.to6 

2 

a  and  b' 

___ 

10.475 

+  12.595 

2 

(/and  3' 

5.329 

+ 

3.174 

9 

a  and  b' 
Mean 

— 

10.427 

+  12.806 

9 

— 

10.448 

+  12.775 

15 

Hence,  the  positions  of  0!  and  6',  with  reference  to  a  and  6,  are 


a  and  ol 
a  and  V 
h    and   V 


p   =  121°  25.2 
/'=  320°  43^.3 

p  =  352 


,// 


8'.o 


=   3"-9H 
=  16".  504 

s    11:   4  .194 


1878.00 
1878.00 
1878.00 


(14  nights). 
( 1 5  nights). 
(15  nights). 
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Of  the  smaller  stars  we  have  the  following  measures  by  other  observers: 


a  and  a\ 


Observer. 

Epoch. 

P 

s 

No.  of  days. 

J.  Herschel.     .     .     . 

1836.50 

0 
117. 15 

2 

Dawes 

43.51    • 

124.52 

3.122 

2 

.  0.  Struve    .... 

•  46.66 

125.90 

3.285 

2 

0.  Struve    .... 

5S.85 

128.82 

3.926 

5 

Dembowski  .... 

67.00 

126.00 

3.96 

5 

0.  Struve    .... 

70.70 

131.50 

3.825 

2 

Hall 

1878.00 

121.42 

3.984 

14 

6  and  h\ 


Observer. 

Epoch. 

P 

X 

No.  of  days. 

W.  Struve    .... 

1832.53 

0 
353.60 

3.865 

7 

Dawes 

41.92 

352.54 

3.828 

2 

0.  Struve    .... 

59.62 

350.78 

4.295 

4 

0.  Struve    .... 

70.70 

348.90 

4.230 

2 

Hall 

1878.00 

I 

352.13 

4.194 

15 

These  would  also  appear  to  indicate  tolerably  consistent  changes  in  relative 
position. 

For  comparison,  a  good  series  of  observations  on  o!  and  V  should  be  made 
about  1890. 

It  appears  that  after  making  due  allowance  for  the  unavoidable  accidental  and 
systematic  errors  the  comparison  of  all  our  measures  on  the  six  stars  of  this  system 
show  their  probable  physical  association. 
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.THE  SOLAR  PARALLAX 
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MERIDIAN  OBSERVATIONS  OF  MARS  IN .  1877. 
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Unitku  Statks  Naval  Observatory, 

Washington^  I),  C,  Juh/  29,  1881. 

Slr:  I  have  the  honor  to  submit  the  following  re.port  of  the  observations  of 
Mars  and  Comparison  Stars  made,  under  my  direction,  at  this  Observatory  in  1877, 
together  with  a  determination  of  a  value  of  the  Solar  Parallax  from  a  combination  of 
the  observations  of  Mars  and  Comparison  Stars  made  at  the  observations  at  Mel- 
bourne, Sydney,  Cape  of  Good  Hope,  Leyden,  Cambridge,  and  Washington.  Final 
data  were  not  received  from  all  the  stations  until  July,  1881,  hence  the  delay  in 
presenting  this  paper. 

Verv  respectfully, 

J.  E.  EASTMAN, 
Profei<sor  of  Mathematics^  U.  S.  N, 

Rear- Admiral  John  Rodgers,  U.  S.  N., 

Superintendent  Umted  States  Kara!  Ohservatory, 
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A    VALUE   OF   THE    SOLAR    PARALLAX    FROM    MERIDIAN    OBSERVATIONS    OF 

MARS  AT  THE  OPPOSITION  IN  1877. 

In  September,  1876,  a  copy  of  the  following  paper,  with  the  indorsement  of 
Rear- Admiral  C.  H.  Davis,  U.  S.  N.,  Superintendent  of  the  Naval  Observatory,  was 
sent  to  each  of  the  principal  observatories  of  the  world,  and  their  active  co-operation 
in  the  proposed  work  was  earnestly  solicited  : 

United  States  Naval  Observatory, 

Washington^  August  20,  1876. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  paper  on  the  approaching  opposi- 
tion of  Mars,  and  to  commend  it  to  your  favorable  consideration. 

If  the  co-operation  of  other  observatories  can  be  secured,  a  complete  set  of 
observations  will  be  made  at  this  observatory  with  the  Transit  Circle. 

It  will  afford  me  {^reat  pleasure  to  receive  an  early  and  favorable  response  to 
this  communication. 

Very  respectfully,  your  obedient  servant, 

C.^  H.  DAVIS, 
Rear- Admiral  U,  S.  N.,  Superintendent, 

To  the  Director  of  the  . 
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[circular  letter.] 
THE  OPPOSITION  OF  MARS  IN   1877, 


The  determination  of  the  solar  parallax,  within  desirable  limits  of  error,  is  still 
a  work  of  the  future,  and  it  behooves  astronomers  not  to  leave  untried  any  method 
that  promises  to  yield  valuable  aid  in  the  solution  of  this  important  problem. 

The  deep  and  general  interest  in  this  problem  has  lately  been  manifested  by  the 
liberal  grants  which  were  made  by  the  principal  governments  of  the  world  to  enable 
asti-onomers  to  test  thoroughly  the  value  of  those  methods  depending  on  the  obser- 
vations of  the  transit  of  Venus  under  favorable  circumstances. 

The  opposition  of  Mars  in  1877  will  afford  a  favorable  opportunity  for  employing 
observations  of  this  planet  in  the  determination  of  the  solar  parallax  with  little  or  no 
extra  expense  to  those  governments  or  individuals  already  provided  with  meridian 
circles  in  fixed  observatories. 

The  accuracy  with  which  some  of  the  similar  observations  of  Mai's  were  made 
in  1862  affords  strong  grounds  for  the  belief  that  better  results  may  be  obtained  by 
this  method  than  have  been  reached  by  any  method  heretofore,  and  makes  it  very 
desirable  that  astronomers  should  make  a  combined  effort  on  a  suitable  plan,  pre- 
viously aiTanged,  to  observe  the  planet  in  1877. 

In  pursuance  of  this  idea,  I  venture  to  propose  the  following  method  of  observing, 
which  is  given  in  detail,  in  order  that  all  the  observations  may  be  made  in  the  same 
way,  and  to  annex  a  list  of  stars  favorably  situated  for  comparison. 

This  method  of  observing,  with  a  few  exceptions,  is  essentially  the  same  as  that 
proposed  by  Dr.  A.  Winnecke  in  1862,  and  followed  by  him  in  his  excellent  obser- 
vations with  the  meridian  circle  at  Pulkowa. 

METHOD    OF    OBSERVING. 

1.  It  is  essential  that  all  the  observatories  in  the  southern  hemisphere  which  have 
suitable  instruments  should  participate  in  the  observations,  and  at  least  an  equal  num- 
ber north  of  the  equator. 

2.  In  order  to  eliminate  all  errors  depending  on  the  positions  of  the  comparison- 
stars,  every  observer  should,  in  every  instance,  observe  those  stars  selected  for  the 
given  night,  and  in  no  case  depart  from  this  rule. 

3.  The  observations  should  commence  on  July  18  and  continue  on  every  favor- 
able night  until  October  21. 

4.  With  instruments  of  less  than  six  inches  aperture,  no  attempt  should  be  made 
to  observe  the  transit  of  the  planet  or  stars  further  than  to  note  to  the  nearest  second 
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the  time  of  the  bisection  of  the  object,  unless  it  is  made  at  some  vertical  wire  whose 
distance  from  the  center  of  the  field  is  known ;  and  only  one  bisection  of  the  object 
should  be  made,  that  being,  if  possible,  near  the  center  of  the  field. 

With  larger  and  more  stable  instruments,  the  right  ascension  of  the  stars  and  of 
the  first  and  second  limbs  of  the  planet  may  be  observed,  and  at  least  two  bisections 
made,  one  before  and  one  after  the  observation  of  transits,  at  equal  or  known  dis- 
tances from  the  middle  field.  Unless  a  chronograph  is  used,  no  transit  observations 
should  be  attempted  in  any  case. 

5.  The  method  of  obtaining  the  position  of  the  center  of  Mars  proposed  by  Dr. 
WiNNECKE  in  1862  has  such  merit,  and  is  so  readily  applicable  to  most  instruments 
that  it  is  desirable  that  it  be  adopted  in  1877.     Substantially,  the  method  is  as  follows: 

Two  tlu'eads  of  equal  size  are  inserted  in  the  movable  declination  system  of  the 
field  of  the  telescope,  the  distance  between  them  being  3"  or  4"  less  than  the  mini- 
mum diameter  of  the  planet  during  the  proposed  period  of  observation.  The  obser- 
vation is  effected  by  moving  these  threads  until  the  two  small  segments  of  the  planet 
outside  of  the  threads  are  seen  to  be  exactly  equal. 

If  the  thread  nearest  the  micrometer  head  is  designated  as  thread  a  and  the  other 
as  thread  6,  tlien  the  comparison  stars  should  be  observed  by  bisecting  the  first, 
fourth,  fifth,  and  eighth  stars  with  thread  a,  and  the  second,  third,  sixth,  and  seventh  stars 
with  thread  6.  This  order  should  be  reversed  on  alternate  nights ;  but  in  all  cases 
the  thread  used  in  bisecting  ought  to  be  carefully  recorded  for  each  star. 

6.  The  inclination  of  the  declination  threads  should  be  carefully  determined  at 
least  twice  during  the  period  from  July  18  to  October  21. 

7.  The  division  errors  of  the  circles  used  should  be  carefully  investigated,  at 
least  in  the  vicinity  of  those  divisions  employed  in  the  observations. 

8.  Whenever  the  microscope  threads  are  moved  more  than  1 2",  the  microscopes 
should  be  read  for  each  adjacent  division. 

9.  In  making  the  bisections  the  telescope*  micrometer  should  be  moved  in  all 
cases  towards  the  spring  against  which  it  acts. 

10.  The  periodic  errors  of  (dl  the  micrometer  screws  should  be  investigated. 

11.  It  is  desirable  that  an  ocular  of  a  power  of  150,  at  least,  be  used  on  all 
instruments,  the  larger  ones  using  a  power  of  from  150  to  190. 

THE    OBSEKVIXG-LIST. 

The  comparison  stars  have  been  so  selected  that  the  transit  of  four  in  each  group 
takes  places  before  the  i)lanet  and  four  afterfvard,  and,  also,  so  that  the  mean  declination 
of  these  stars  is  nearly  the  same  as  the  mean  declination  of  Mars  for  the  time  each 
group  of  eight  stars  is  used. 

The  positions  of  the  stars  in  the  following  list  are  the  approximate  places  for 
1877.0,  and  the  positions  of  Mars  are  given  for  the  time  of  transit  at  Greenwich. 

The  time  is  divided  into  three  i)enods,  and  the  positions  of  Mars  are  given  for 
the  beginm'ng  and  end  of  each  j)eriod,  and  also  for  those  days  when  the  maximum 
and  minimum  right  ascensions  occur  in  each  period. 
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Observing- List  from  July  i8  to  August  28,  inclusive. 


July  18 
Aug.  6 
Aug.  28 


Aug.  29 
Sept.  16 


Sept.  17 
Oct.  7 
Oct.  21 


Object. 


Mag. 


74  Aquarii 6 

A^  Aquarii 6 

Weisse  76 7 

V'*  Aquarii 5 

Mars 

Mars 

Mars 

B.A.  0.8239.     ....  6 

B.A.C.8266 6 

B.  A,  C.  8285 6 

Weisse  985 7 

J*rom  August  29  /^  September 


64  Aquarii 
70  Aquarii     . 
74  Aquarii     . 

B.  A.  C.  8004 
Mars   .     . 
Mars    .     . 
Weisse  394 
B.  A.C.  8199 
B.  A.C.  8221 
B.  A .  C.  8266 


6 
6 

7 


7 
7 
6^ 
6 


'  a 

i 

I  h.  m.  s. 

'  22  47  o 

22  58  45 

23  6  34 
'  23  II  31 
I  23  19  24 
\     23  28  36 

23  17  I 

23  34  43 

I  23  40  56 

23  43  54 

'  23  49  27 

16,  inclusive, 

I  22  32  48 

I  22  42  2 

I  22  47  o 

22  53  8 

23  16  2 

22  57  18 

23  21  2 
23  25  50 
23  31  17 
23  40  56 


From  Septembet  i*j  to  October  21,  inclusive, 
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50  Aquarii  . 
a  Aquarii  . 
64  Aquarii  . 
70  Aquarii     . 

Mars    . 

Mars    .     . 

Mars    . 

Weisse  1241 

Weisse  76 
^  Aquarii     . 
97  Aquarii     . 


5 
6 


7 
7 

5 

6 


22  17  52 

22  24  8 

22  32  48 

22  42  2 

22  56  23 

22  46  44 

22  51  25 

22  59  51 

23  6  34 

23  II  31 

23  16  12 


>              6 

1 

1               e 

> 

-    12 

16.2 

8 

21.4 

10 

U.4 

I          9 

51.3 

9 

55.9 

9 

56.9 

11 

33.1 

12 

21.7 

1         12 

35.4 

10 

1 

39-8 

-   13 

50.1 

10  40.0 

11  12,3 

12  16.2 

13  43.7 

11  38.3 

12  44.1 

13  36.2 

12  13.2 

13  44.5 
12  35.4 


14  9.2 
II  18.4 

10  40.0 

11  12.3 

12  45.4 
12  3.4 
10  25.5 

10  15. I 

10  14.4 

9  51.3 

15  42.8 


J.  R.  EASTMAN, 

Professor  of  Mathematics  J  United  States  Navy, 
United  States  Naval  Observatory,  June  20,  1876. 

A  sufficient  number  of  favorable  responses  were  received  from  southern  observa- 
tories to  warrant  the  belief  that  ample  co-operation  would  be  given  in  the  southern 
hemisphere,  while  many  promises  of  assistance  were  received  from  northern  observa- 
tories. 

App.  Ill 2 
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OBSERVATIONS  AT  THE  UNITED  STATES  NAVAL  OBSERVATORY. 

The  observations  at  this  Observatory  were  made  with  the  Pistor  and  Martin's 
Transit  Circle  of  8.52  inches  aperture  and  12.06  feet  focal  length.  The  eye-piece 
used  magnified  186  diameters.  In  tlie  principal  focus  of  the  objective  is  a  fixed  reti- 
cule of  fifteen  vertical  threads.  The  notation  and  the  approximate  equatorial  inter- 
vals between  each  vertical  thread  and  the  mean  of  sets  B  and  D  and  Cj,  Cg,  and  C4  are 
as  follows : 

Table  I. 


I 

s. 
36.8 

c, 

s. 
4.1 

D, 

s. 

8.2 

11 

24.5 

Ca 

2.0 

Da 

9-7 

IIIorBi 

12.3 

IV  or  C3 

0.0 

VorDs 

12.3 

F2 

9.7 

C4 

2.0 

VI 

24.5 

B, 

8.2 

C5 

4.1 

VII 

36.8 

The  zenith-distance  micrometer  is  usually  provided  with  four  threads,  two  of 
which  are  about  3''  apart,  and  the  center  of  the  space  between  them  is  regarded  as 
the  standard  middle  thread.  The  other  threads  are  placed  at  a  distance  of  about  10 
revolutions  or  2'  33''  on  either  side  of  the  middle  threads ;  that  nearest  the  head  of 
the  micrometer  is  known  as  thread  A  and  the  other  thread  B.  For  the  observation  of 
Mars,  a  fifth  thread  was  inserted  at  about  1 1.16  revolutions  from  the  middle  threads,  or 
17". 7 5  beyond  B.  On  August  4,  it  was  found  that  the  fifth  thread,  known  as  thread 
6,  interfered  with  the  movable  vertical  thread.  Thread  h  was  taken  out,  a  new  score 
was  cut,  and  a  new  thread  inserted  at  a  distance  of  21  ".64  from  B. 


METHOD    OF    OBSERVING. 

In  1877,  the  setting  circle  of  the  Transit  Circle  indicated  zenith-distance  south. 
When  the  zenith-distance  of  the  object  to  be  observed  had  been  computed,  the  circle 
was  set  on  the  next  less  even  minute,  so  as  to  bring  the  object  always  on  the  same  side 
of  the  center  of  the  field.  For  example,  if  the  computed  circle-reading  was  49°  3i'-6, 
the  circle  would  be  set  on  49°  30^  By  this  method,  the  reading  of  the  circle  micro- 
scopes would  seldom  vary  from  one  object  to  another  more  than  5'',  and  the  effect  of 
the  unknown  errors  of  those  instruments  would  be  eliminated.  Therefore,  the  motion 
necessary  to  reach  the  object  in  the  field  devolves  upon  the  telescope-micrometer, 
requiring  at  the  most  eight  revolutions  of  the  screw.  This  screw  has  been  frequently 
examined  throughout  the  portion  in  ordinary  use,  and  the  adopted  value,  one  revolu- 
tion =z  15^^.3 1 2,  seems  to  require  no  change. 

In  observing,  the  insti-ument  was  set  before  the  transit  time  of  die  object,  and 
the  four  microscopes  read.  In  its  passage  across  the  field.  Mars  was  bisected  with 
threads  B  and  fe,  as  proposed  in  the  circular,  at  the  vertical  tlireads  I  and  II,  the 
transits  of  the  preceding  limb  observed  over  the  threads  of  sets  B  and  D,  the  transite 
of  the  following  limb  over  the  threads  of  set  C,  and  then  it  was  bisected  at  the  ver. 
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tical  threads  VI  and  VII.  The  microscopes  were  again  read  and  the  proper  records 
made.  In  the  case  of  a  comparison  star  the  same  method  was  followed,  except  that 
it  was  bisected  by  either  thread  B  or  fc,  care  being  taken  to  bisect  half  the  stars  with 
B  and  half  with  b.  The  barometer  and  thermometers  were  read  at  the  beginning 
and  at  the  end  of  the  work,  and  occasionally,  when  any  unusual  change  was  sus- 
pected, they  were  read  at  the  transit  of  Mars.  The  mean  of  the  two  readings  of  the 
microscopes  was  adopted  as  the  true  reading. 

The  observers  were  Prof  J.  R.  Eastman,  U.  S.  N.,  and  Assistant  Astronomers 
E.  Fhisby,  a.  N.  Skinner,  and  H.  M.  Paul,  and  in  the  tabulated  list  of  observations 
they  are  respectively  designated  by  the  initials  E.,  F.,  S.,  and  P. 

THE   REDUCTIONS. 

Mars  and  the  comparison  stars  were  reduced  to  apparent  north  polar  distance  by 
the  ordinary  methods,  using  the  zenith-point  correction,  determined  in  the  usual  way 
over  mercury;  for  the  latitude  +  38°  53'  38''.8o,  and  for  refraction,  the  quantity  com- 
puted from  Bessel's  tables,  employing  the  tables  given  in  the  Appendix  to  the  Wash- 
ington Observations  for  1845. 

The  apparent  north  polar  distances  were  farther  corrected  for  errors  of  division, 
flexure  of  telescope,  and  flexure  of  circle,  and  in  the  case  of  Mars  for  defective  illu- 
mination. 

The  north  polar  distances  given  in  the  list  of  observations^  have  received  the 
above  corrections. 

Table  II. 

THE  WASHINGTON  OBSERVATIONS. 

First  Series. 


Date  .... 

. 

. 

.     • 

July  29.6. 

July  30.6. 

August  6.6. 

August  18.5. 

Observer 

S. 

• 

P. 

S. 

F. 

1 

1 

Object. 

1 
1 

0        1          II 

Apparent  North 

0        1          II 

Polar  Distance. 

Of                      II 

0        »          II 

74  Aquarii ,     zo2     15     54-14 

54tl2 

53.21 

51.21 

A^  Aquarii  .     . 

'      98    21       7.98 

7.70 

6.84 

4.24 

Weisse  76    . 

100     13     59.96 

59-38 

59.02 

57.33 

^  Aquarii  .     . 

99    50    53-96    1 

54.66 

53.32 

51.27 

Mars .... 

99    45     26.27 

99    46      3.47 

99    57    45-63 

100    43    29.82 

B.  A.  C.  8239     . 

1     102    21     24.03 

24.49 

23.44 

20.56 

a  A.  C.  8986     . 

102    35      7.23,1 

6.26 

6.45 

3.1a 

B.A.C.8285     . 

100    39     17.42     ; 

16.18 

16.04 

13.60 

Weisse  985  .     . 

103    49    42.72 

1 

42.73 

41.87 

40.05 
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Table  II. — Continued. 

THE  WASHINGTON  OBSEEVATIONS. 

First  Series. 


•-r«»ft\/    •            • 

.... .  — 

Observer 

Object. 

74  Aquarii  . 

A^  Aquarii  . 
Weisse  76 

yj^  Aquarii  . 
Mars  . 
B.  A.  C.  8239 
B.  A.  C.  8266 
B.  A.C.  8285 
Weisse  985  . 


August  21.5. 


E. 


Augjist  27.5. 


August  28.5. 


S. 


E. 


100    58 


Apparent  North  Polar  Distance. 


51.55 
4.67 

56.20 
50.90 
16.94 
20.77 
4.30 
13.30 
40.05 


0 

1 

II 

52.51 
4.45 

e 

1 

It 

51.63 

5. II 

57.49 

m 

57.12 

51.44 

51.16 

lOI 

29 

24.88 

22.37 

4.70 

14.38 

40.76 

lOI 

34 

35.83 
21. 7& 

4.72 

13.87 
40.38 

Second  Series. 


Date 

September  1.5. 
F. 

September  3.5. 

September  15.5 

Observer 

F. 

F. 

Object. 

--— 

Appar 

ent  North  Polar  Dis 

stance. 

01                n 

• 
0       1          II 

e 

1             II 

64  Aquarii 

100      39      41.36 

40.55 

41.75 

70  Aquarii  . 

loi     II     55.69 

54.92 

55.71 

74  Aquarii  . 

102      15      51.08 

50.42 

51.56 

B.  A,  C.  8004 

103    43    24.55 

24.64 

25.53 

Mars .... 

loi     54    43.79 

102      4      9.36 

102 

43     17.19 

Weisse  394  . 

103    35     57.64 

56.88 

•       • 

B.  A.C.  8199     . 

102     12    58.48 

58.17 

.       • 

B.  A.  C.  8221 

103    44      5.29 

5.41 

.       • 

B,  A.  C.  8266 

102    35      3.79 

3.09 

.       • 
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THE  WASHINGTON  OBSERVATIONS. 

Third  Series. 
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Date I    Seplember  21.5.    I    September  24.4.    ,    September  26.4. 


October  1.4. 


Observer 


F. 


F. 


P. 


F. 


Object. 


Apparent  North  Polar  Distance. 


SO  Aquarii '  104 

a    Aquarii 1  loi 

64  Aquarii  .     .     .  •  .     .     .  ,  100 

70  Aquarii '  loi 

Mars 

Weisse  1241 

Weisse  76 j  100 

ij^  Aquarii 1  99 

I 

97  Aquarii ,  105 


tt 


n 


II 


; 


39 
II 

102  47 

100  15 


8     48.13 
18      4.09 
42.46 

55.31 

25.59 
40.28 

>3     55.74 
50    49.69 

42     26.86 


102    45 


48.25 

3-14 

40.43 

54.71 

9.53 
42.38 

55.31 
50.29 

28.43 


102     42 


49.19 
4.16 

40.96 

55-45 

3.41 

42.62 

55.95 

50.49 
28.05 


48.69 

4.60 

41.29 

55.37 
102     28    43.07 

41.73 

55.77 
50.62 

27.33 


Date 


Observer 


50  Aquarii  . 

a    Aquarii  . 

64  Aquarii  .  . 

70  Aquarii  .  . 

Mars .     .  . 
Weisse  1241 

Weisse  76  . 

^  Aquarii  . 

97  Aquarii  .  . 


October  2.4. 


P. 


October  6.4. 


F. 


October  9.4. 


P. 


October  12.4. 


F. 


II 


102    25 


48.31 
3*.  9^ 

41.53 
55.26 

6.37 

42.43 
56.02 

50.28 

28.06 


II 


102 


48.91 

4.19 
41.03 

•  • 

41.59 
42.28 

56.48 

50.55 
29.49 


II 


101 


40.50 

54.81 

51     33.79 
42.04 

55.87 


II 


101     32 


49.09 
4.67 

41.51 

55.85 
57.69 
42.28 

56.27 
50.22 
29.83 


Date 


Observer 


50  Aquarii  .  . 

a    Aquarii  .  . 

64  Aquarii  .  . 

70  Aquarii  .  . 

Mars  .  . 
Weisse  1241 

Weisse  76  . 

Vi*  Aquarii  .  . 

97  Aquarii  .  . 


October  14.4. 


October  15.4. 


October  17.4. 


October  18.4, 


P. 


// 


loi     19 


49-79 
4.96 

42  29 

56.57 
15.72 
43.22 
56.70 
50.34 
28.35 


E. 


S. 


P. 


II 


joi     12 


51. II 

5.67 
41.40 

56.94 
2.91 

43  46 
56.87 
51.46 

28.85 


»» 


100    56 


49.60 
4.78 
42.51 
55.84 
53.42 
42.64 

56.32 
50.28 
28.84 


II 


51.23 
5.89 

43.09 

56.90 

100    48     58.77 

43.82 

58.13 
51.49 
29.77 
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OBSERVATIONS  AT  OTHER  OBSERVATORIES. 

This  Ohservatory  has  received  observations  and  results  of  observations  of  Mars 
and  comparison  stars  from  the  following  observatories : 

KREMSMUN8TER. 

Results  of  observations  were  received  from  the  observatory  at  Kremsmiinster. 
but  as  no  details  whatever  in  regard  to  the  methods  of  making  or  reducing  the  obser- 
vations were  received,  no  use  has  been  made  of  the  work. 

SAN    FERNANDO. 

From  San  Fernando  the  unreduced  observations  were  received,  with  no  description 
whatever  of  the  instrument  or  of  the  method  of  observing,  and  the  work  was  not  used 

MELBOURNE. 

The  observations  at  Melbourne  were  made  by  Messrs  E,  J.  White  and  J.  E 
Gilbert  with  the  Transit  Circle. 

No  description  of  the  method  of  observing  has  been  furnished,  and  such  data  can 
only  be  inferred  from  the  printed  sheets  issued  in  pamphlet  form,  without  any  descrip- 
tion or  explanation. 

From  this  pamphlet  it  appears  that  Mars  was  observed  with  a  single  thread,  and 
two  bisections  of  each  limb  were  made  at  each  transit.  The  bisections  of  the  limbs 
of  Mars  were  made  at  the  vertical  threads  A,  C,  E,  and  G,  and  one  bisection  of  each 
star  was  made  at  the  vertical  thread  D. 

The  ordinary  corrections  were  applied,  and  also  the  corrections  for  flexure,  errora 
of  division  and  defective  illumination. 

The  days  on  which  Mars,  with  four  or  mor6  comparison  stars,  was  observed  are 
given  in  the  table  below,  together  with  the  number  of  stars : 

Table  III. 


Day. 

Stars. 

Day. 

Stars. 
5 

Day. 

Stars. 

Day. 

1 

1 

'  Stars. 

1 

1877. 
July  21 

6 

1877. 
Aug.  14 

1877. 
Sept.   6 

8 

1877. 
Oct.   4 

8 

22 

8 

15 

6  . 

7 

8 

5 

8 

23 

8 

16 

8 

15 

6 

7 

8 

27 

8 

17 

8 

16 

6 

8 

8 

28 

8 

21 

8 

17 

8 

9 

7 

29 

8 

23 

4 

18 

5 

10 

8 

i      30 

8 

24 

8 

22 

8 

II 

8 

Aug,   3 

8 

25 

7 

24 

7 

12 

8 

7 

8 

27 

8 

25 

7 

14 

8 

8 

8 

28 

8 

26 

8 

15 

7 

9 

8 

29 

8 

27 

8 

16 

8 

10 

8 

30 

8 

28 

5 

18 

5 

II 

8 

Sept.   I 

8 

Oct.   I 

4 

21 

6 

12 

8 

2 

8 

2 

8 

22 

8 

13 

8 

5 

8 

3 

8 
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CAPE    OP    GOOD   HOPE. 

The  observations  at  the  Cape  of  Good  Hope  were  made  with  the  Transit  Circle 
by  Her  Majesty's  Astronomer  E.  J.  Stone,  and  Assistants  W.  H.  Finlay,  G.  W.  H. 
Maclear,  R.  J.  Pett,  and  I.  Freeman. 

"The  season  was  generally  most  unfavorable  at  the  cape  for  astronomical  obser- 
vation. The  observations  of  Mars  are  not  corrected  for  defective  illumination  nor  for 
parallax,  but  all  the  other  corrections  to  obtain  the  apparent  north  polar  distance  on 
the  meridian  have  been  applied.  The  latitude  used  has  been  33°  56'  3^.2  south- 
Bessel's  refractions  have  been  employed." 

The  observations  of  Mars  were  made,  not  by  the  method  recommended  in  the 
circular,  but  in  the  usual  way,  with  a  single  thread^  and  only  one  bisection  for  each 
limb.     Two  bisections  were  generally  made  of  each  star. 

The  days  on  which  Mars,  with  four  or  more  comparison  stars,  was  observed  are 
given  in  the  table  below,  together  with  the  number  of  stars : 

Table  IV. 


Dav. 

• 

Stars. 

Day. 

Stars. 
6 

Day. 

Stars. 

Day. 

Stars. 

1877. 
Aug.  I 

6 

1877. 
Aug.  20 

1877. 
Sept.  II 

8 

1877. 
Sept.  26 

1 

1 

1 
5    1 

2 

7 

29 

6 

12 

8 

27 

5    1 

3 

6 

30 

'3. 

7 

28 

6    , 

7 

6 

31 

15 

5 

29 

6 

9 

7 

Sept.   I 

18 

7 

Oct,   I 

5 

'  13 

6 

3 

19 

6 

3 

5 

14 

5 

4 

20 

7 

4 

5    : 

»5 

5 

6 

24 

6 

5 

6 

18 

6 

10 

25 

6 

6 

'    i 

1 

SYDNEY. 


The  observations  at  Sydney  were  made  with  the  Simms'  Transit  Circle  by  Gov- 
ernment Astronomer  H.  C.  Russell  and  Assistant  H.  A.  Lenehan,  and  according  to 
the  method  proposed  in  the  circular.  They  also  made  ^  separate  observation  of  Mars 
by  bisecting  "with  the  wire  used  for  the  nadir  observation,  at  the  reading  zero,  before 
the  planet  came  on  to  the  transit  wires."  These  extra  observations  diflfered  so  widely 
from  the  others  that  they  have  not  been  used. 

The  errors  of  division  on  tlie  circle  were  not  known,  but  *^all  other  known  correc- 
tions, save  for  parallax  in  the  case  of  Mars,"  were  applied  in  deriving  the  apparent 
north  polar  distance  of  Mars  and  comparison  stars. 
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The  days  on  which  Mars,  with  four  or  more  comparison  stars,  was  observed  are 
given  in  the  table  below,  together  with  the  number  of  stars : 

Table  V. 


Day. 

Stars. 

Day. 

Stars. 

Day. 

1877 
i  Julv  29 

5 

1877. 
Aug.  19 

8 

1877. 
Sept.  3 

31 

8 

20 

7 

4 

:  Aug.   2 

7 

22 

8 

6 

3 

8 

23 

7 

12 

4 

7 

24 

8 

14 

6 

7 

25 

8 

18 

8 

7 

31 

4 

24 

10 

8 

Sept.   2 

5 

28 

II 

7 

Stars. 

Day. 

Stars. 

4 

1877. 
Sept.  29 

5 

5 

30 

5 

5 

Oct.  13 

4    1 

7 

15 

4 

7 

16 

4 

4 

22 

4 

7 

23 

4 

4 

24 

6 

LEYDEN. 

The  observations  at  Leyden  were  made  with  the  Transit  Circle  by  Assistants 
E.  F  V.  D.  Sande  Bakhuyzen  and  Dr.  J.  C.  Kapteyn. 

**At  the  observation  of  Mars  the  telescope  was  moved  by  one  of  the  assistants 
till  the  two  segments  under  and  above  the  two  parallel  horizontal  wires  were  equal, 
and  then  both  circles  were  read  by  the  other  assistant.  In  order  to  eliminate  as  far 
as  possible  the  personal  error  in  pointing  on  the  planet  at  each  transit,  two  pointings 
were  made,  one  with  the  ordinary  eye-piece,  the  other  with  a  total  reflection  prism  put 
between  the  eye-piece  and  the  eye  to  invert  the  image  of  the  planet.  The  declina- 
tions given  are  the  mean  of  these  two  pointings  or  the  mean  of  four  circle  readings, 
two  on  circle  A  and  two  on  circle  B.  Only  the  four  determinations  on  July  20,  21, 
23,  and  30  rest  on  one  pointing  with  or  without  prism." 

In  observing  the  stars  the  suggestions  in  the  circular  were  followed,  and,  though 
the  prism  was  not  used,  both  circles  were  read.  All  the  known  instrumental  correc- 
tions were  applied  to  the  observations  of  Mars  and  the  stars. 

The  days  on  which  Mars,  with  four  or  more  comparison  stars,  was  observed  are 
given  in  the  table  below,  together  with  the  number  of  stars : 

Table  VI. 


• 

Day. 

Stars. 

Day. 

1877. 
Aug.  17 

Stars. 
8 

1877. 
July  20 

7 

21 

7 

21 

6 

23 

7 

22 

7 

30 

8 

30 

4 

Aug.   4 

8 

31 

6 

5 

7 

Sept.   I 

5 

6 

8 

2 

8 

8 

8 

4 

6 

15 

8 

8 

8 

Day. 


Stars, 


1877.      I 
Sept.     9 

II 

12 

17  ! 

I 
21  , 

25 

27  , 
29 

30   ! 


8 
8 

7 

4 

8 

8 
8 

7 
7 


Day. 

Stars. 

1 

1877. 
Oct.   2 

1 
1 

8 

3 

8 

4 

1 
8 

5 

S 

6 

8 

9 

5 

14 

7 

15 

8 

20 

8 
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CAMBBIDQE. 

The  observations  at  Cambridge  were  made  with  the  Transit  Circle  by  Prof. 
W.  A.  Rogers.  With  this  instrument  the  observations  in  declination  were  effected 
by  means  of  transits  over  a  group  of  two  parallel  threads  inclined  at  an  angle  of 
about  6°  to  the  horizontal.  When  the  object  entered  the  field,  the  telescope  was 
properly  set  by  the  observer,  and  the  transits  over  the  inclined  threads  observed  while 
the  assistant  read  the  four  microscopes.  After  the  object  passed  the  vertical  transit 
threads  the  telescope  was  moved  until  the  object  would  again  cross  the  inclined 
threads,  when  another  set  of  transits  for  declination  was  observed  and  the  four  micro- 
scopes were  read.  The  mean  of  the  two  determinations,  when  reduced  to  the  meridian, 
was  adopted. 

All  known  instrumental  corrections  were  applied  in  deducing  the  adopted  appar- 
ent north  polar  distance  of  Mars  and  comparison  stars. 

The  days  on  which  Mars  and  four  or  more  comparison  stars  was  observed  are 
given  in  the  table  below,  together  with  the  number  of  stars : 

Table  VII. 


Day. 

Stars. 

Day. 

Stars. 

Day. 

Surs. 

Day. 

Surs. 

1877. 
Aug,  16 

7 

1877. 
Sept.  II 

8 

1877. 
Sept.  23 

1877. 
Oct.   7 

6 

22 

7 

12 

7 

24 

13 

6 

27 

4 

16 

8 

25 

17 

5 

28 

8 

18 

6 

30 

18 

7 

30 

8 

22 

• 

6 

Oct.   I 

23 

8 

COMBINATION  OP  THE  EESULTS  OF  THE  0B8EEVATI0NS. 

One  of  the  principal  advantages  of  the  method  of  determining  the  value  of  the 
solar  parallax  by  meridian  observations  of  a  planet  at  opposition,  and  of  comparison 
stars,  lies  in  the  fact  that,  except  for  obtaining  the  motion  of  the  planet  for  the  interval 
between  the  meridians  of  the  different  observing-stations,  the  positions  of  the  planet 
and  the  stars  need  be  known  only  approximately. 

In  combining  the  results  of  the  observations,  it  has  been  decided  to  employ  only 
those  observations  of  Mars  which  were  made  when  at  least  four  comparison  stars  were 
observed,  for  the  reason  that,  when  less  than  one-half  of  the  stars  were  observed,  it 
was  highly  probable  that  the  failure  arose  from  cloudiness  or  from  carelessness  on  the 
part  of  the  observer.  In  either  case  the  quality  of  the  observations  of  both  Mars  and 
the  stars  would  be  vitiated. 

In  order  to  eliminate  the  errors  in  the  positions  of  the  stars,  only  those  were  used 

that  were  observed  at  both  stations  on  the  same  night. 
App.  m 3 
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All  of  the  observations  have  been  reduced  to  the  meridian  of  Washington,  the 
positions  of  the  stars  have  been  corrected  for  the  change  in  apparent  place  for  the 
interval  between  the  meridians,  and  the  observed  places  of  Mars  have  been  corrected 
for  motion  during  the  same  interval 

The  following  table  gives  the  local  dates  of  the  observations,  the  north  polar 
distances  of  the  stars  used  in  the  computations^  and  the  mean  of  the  north  polar 
distances  of  the  stars  used : 

Table  VIII. 

WASHINGTON  AND  MELBOUENE. 

Washington — ^irst  Series, 


Object. 

July  29. 

July  30. 

August  6. 

August  21. 

August  27. 

August  28. 

• 

0         f           /r 

e          t           II 

0      1       II 

0      t       II 

e         f          /# 

0      1       II 

74  Aquarii    .... 

102    15    54.14 

54.12 

53.21 

51.55 

52.51 

51.63  j 

A^    Aquarii    . 

98   21      7.98 

7.70 

6.84 

4.67 

4.45 

5. II  i 

Weisse  76 

100  13  59.96 

59.38 

59.02 

56.20 

57.49 

57.12 

V^  Aquarii    . 

99  50  53.96 

54.66 

53.32 

50.90 

51.44 

51.16 

B.  A.  C.  8239 

102  21  24.03 

24.49 

23.44 

20.77 

22.37 

21.78 

B.  A.  C.  8266 

102  35     7.23 

6.26 

6.45 

4.30 

.     4.70 

4.72 1 

B.  A.  C.  8285 

100  39  17.42 

16.18 

16.04 

13.30 

14.38 

13.87 

Weisse  985    .     . 
Mean 

103  49  42.72 

42.73 

41.87 
loi  15  55.02 

40.05 

40.76 

40.38 

loi  15  55.93 

loi  15  55.69 

101  15  52.72 

xoi  15  53.51 

zoi  15  53.22 

Second  Series. 


Object. 


64  Aquarii  . 

70  Aquarii  . 

74  Aquarii  . 
B.  A.C.  8004 
Weisse  394  . 
B.  A.C,  8199 
B.  A.C.  8221 
B.  A.  C.  8266 

Mean     . 


t. 

September  i. 

September  15. 

0       1        II 

0      1       II 

100  39  41.36 
loi  II  55.69 

102  15  51.08 

103  43  24.55 

41.75 

55.71 

51.56 
25.53 

•            •••»• 

103  35  57.64 

•             • 

102  12  58.48 

•              • 

103  44     5.29 

•              • 

102  35     3.79 
102  29  52.24 

•              • 

loi  57  43.64 
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Table  VIII — Continued. 
Third  Series. 


Object. 


50  Aquarii     . 

<r    Aquarii     . 

64  Aquarii    . 

70  Aquarii     . 
Weisse  1241 
Weisse  76 

V^  Aquarii     . 

97  Aquarii    . 

Mean     . 


September  21. 


n 


104  8  48.13 
loi  18  4.09 
100  39  43.46 
loi  II  55.31 
100  15  40.28 
100  13  55.74 

99  50  49.69 

105  42  26.86 


loi  40  10.32 


September  24. 


11 


48.25 

3.14 

40.43 

54.71 

■       • 

55.31 
50.29 

28.43 


loi  52  14.37 


September  26. 


ff 


49.19 
4.16 

40.96 

55.45 
42.62 

55.95 
0.49 

28.05 


loi  40  10.86 


« October  i. 


II 


48.69 

4.60 

41.29 

55.37 
41.73 
55.77 
50.62 

27.33 


101  40  10.68 


October  2. 


II 


48.31 

3.96 

41.53 
55.26 

42.43 
56.02 

50.28 

28.06 


loi  40  10.73 


October  6. 


ti 


48.91 

4.19 
41.03 

•  • 

42.28 
56.48 

50.55 
29.49 


loi  44  13.28 


Object 


October  9. 


ti 


50  Aquarii   . 

a    Aquarii   .  . 

64  Aquarii   .  , 

70  Aquarii   .  . 
Weisse  1241 

Weisse  76  , 

^  Aquarii  . 

97  Aquarii   .  , 

Mean   . 


40.50 
54.81 
42.04 

55.87 


100  35  18.30 


October  12. 


II 


49.09 

4.67 

41.51 

55.85 
42.28 

56.27 
50.22 
29.83 


lOI   40  11.22 


October  14. 


»\ 

49.79 

4.96 

42.29 

56.57 
43.22 

•       • 

50.34 

28.35 


loi  52  30.79 


October  15. 


October  17. 


II 


ii 


51. II 

5.67 

41.40 

56.94 
43.46 
56.87 
51.46 
28.85 


49.60 

4.78 

42.51 

•  • 
42.64 

•  • 
50.28 


loi  40  11.97 


loi  14  37.96 


WASHINGTON  AND  MELBOUENB. 

Melbourne — First  Series. 


Object, 

July  29. 

July  30. 

August  7. 

August  21. 

August  27. 

August  28. 

0       f      If 

e        /           II 

e       f            II 

0       i           II 

Of               II 

•     1        II 

74  Aquarii     .... 

102  15  52.72 

52.56 

51.95 

50.97 

47.12 

49.31 

A^   Aquarii    .     . 

98  21    6.60 

5.93 

5.27 

3.39 

3.59 

3.38 

Weisse  76      . 

100  13  58.62 

58.28 

58.06 

54.93 

56.64 

55.00 

Vi*  Aquarii    .     . 

99  50  52.66 

52.29 

52.05 

49.89 

49.18 

49.71 

B.  A.  C.  8239, 

102  21  22.82 

22.64 

22.30 

19.89 

20.13 

19.91 

B.  A.C.8266. 

102  35     5.50 

4.80 

4.15 

3.29 

2.69 

2.72 

B.  A.C.8285. 

100  39  15.40 

14.44 

14.13 

12.71 

10.51 

12.24 

Weisse  985    . 

Mean 

• 

103  49  41.10 

40.37 

39.20 

37.92 

38.00 

39.12 

loi  15  54.43 

101  15  53.91 

101  15  53.39 

loi  15  51.62 

loi  15  50.98 

104  15  51.42 
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Table  VIII — Continued. 
Second  Series. 


Object. 

September  2^ 

September  16. 

64  Aquarii 

70  Aquarii *. 

74  Aquarii 

B.A.C.8004 

Weisse  394 

B.  A.  C.  8199 

B.A.C.8221 

B.A.C.8266 

Mean 

■■  ■                       « 

.0      1       If 
100  39  39.93 
loi  II  54.64 

102  15  49.89 

103  43  23.28 

103  35  55.56 

102  12  56.86 

103  44    4.61 
102  35     1.85 

e        •            II 

41.05 

54.43 
49.61 

24.85 

•  . 

•  • 

102  29  50.83 

loi  57  42.48 

Third  Series. 


Object, 


50  Aquarii     . 

ff    Aquarii     . 

64  Aquarii     . 

70  Aquarii     . 
Weisse  1241 
Weisse  76 

V^   Aquarii     . 

97  Aquarii     . 

Mean 


Object 


September  22. 


II 


104  8  47.07 
loi  18  2.65 
100  39  40.34 
loi  II  53.78 
100  15  40.56 
100  13  54.77 

99  50  49.08 

105  42  26.09 


September  25. 


II 


47.54 

3.70 

40.50 

54.51 

55.33 
48.98 
26.78 


101  40    9.29 


loi  52  13.91 


50  Aquarii  . 

a    Aquarii  . 

64  Aquarii  . 

70  Aquarii  . 
Weisse  124 1 
Weisse  76    . 

V^   Aquarii  . 

97  Aquarii  . 


October  10. 


II 


41.66 
55-70 
43.51 
55.27 


Mean 


100  35  19.04 


September  27. 


October  2. 


II 


47.98 

4.17 

40.19 

55.43 
41.95 
56.34 
49.60 
27.91 


loi  40  10.45 


II 


October  3. 


47.64 

3.62 

40.48 

55.41 
41.70 

55.14 
49.20 

27.14 


loi  40  10.04 


October  12. 


II 


48.04 

4.39 
41.04 

54.78 
41.86 
54.69 

49-34 
27.91 


loi  40  10.26 


October  15. 


II 


49.00 
5.62 
42.22 
56.48 
42.66 
.     • 

50.33 
28.23 


loi  52  30.65 


II 


49.57 

4.52 

41.20 

56.17 

42.39 
56.06 

50.25 

28.22 


loi  40  11.05 


October  16. 


II 


49.03 
4.06 

40.75 
56.02 

42.42 

55.98 
48.98 
27.49 


loi  40  10.59 


October  7. 


II 


48.24 

3.95 
40.86 

•  • 

41.27 

55. 86 

50.07  I 
26.84 


loi  44  12.44 


October  18. 


II 


48.16 
5.24 

41.99 

•  • 

42.66 

•  • 

50.24 


loi  14  37.66 
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Table  VIII — Continued. 

WA^SHENGTON  AITD  SYD2^Y. 

Washington — First  Series. 


Object. 


74  Aqaarii  .     . 

A^  Aquarii  .  . 
Weisse  76    . 

i^  Aquarii  .  . 
B.  A.  C.  8239 
B.  A.  C.  8266 
R  A.  C.  8285 
Weisse  985  . 

Mean  •     . 


July  29, 


II 


102  15     .     . 

98  21     7.98 
100  13  59.96 

99  50  53.96 

102  21    24.03 

102  35      .       . 
100  39      .       . 

103  49  42.72 


100  55  25.73 


July  30. 


II 


54.12 
7.70 
59.38 
54.66 
24.49 
6.26 
16.18 

42.73 


loi  15  55.^ 


August  6. 


II 


53.21 

6.84 

59.02 

53.32 

23.44 
6.45 

•     • 

41.87 


XOI   21      9.16 


August  x8. 


II 


57.33 
51.27 
20.56 
3.12 
13.60 
40.05 


loi  35    0.99 


August  21. 


II 


51.55 

4.67 
56.20 
50.90 

20.77 

4.30 

13.30 

40.05 


loi  15  52.72 


Second  Series. 


Object. 

September  i. 

September  3. 

64  Aauarii 

Of                     II 

100  39     .     . 
'     loi  II  55.69 

102  15  51.08 

103  43  24.55 

»03  35     .     ' 

102  12  58.48 

103  44     .     . 
102  35     3.79 

•         Of                It 

•  a 

•  • 
24.64 
56.88 

58.17 
5.41 
3.09 

70  Aauarii 

74  Aauarii  . 

B.A.C.8004 

Weisse  394 

B.A.C.8199 

B.  A.C.8221 

B.A.C.8266 

Mean 

102  23  50.72 

103      10     17.64 

Third  Series. 


Object. 


50  Aquarii  .  . 

a    Aquarii  .  . 

64  Aquarii  .  . 

70  Aquarii  .  . 
Weisse  1241 

Weisse  76  . 

^  Aquarii  .  . 

97  Aquarii  .  . 

Mean  .  . 


September  24. 


II 


104  8 
101  18 

100  39 

101  II 

100  15 
100  13 

99  50 

105  42 


3. 14 
40.43 
54.71 
42.38 

55.31 
50.29 

28.43 


loi  18  56.38 


October  12. 


II 


42.28 
56.27 
50.22 
29.83 


loi  30  44.65 


October  14. 


II 


49.79 

4.96 

42.29 

56.57 


loi  49  38.40 


October  15. 


II 


51. II 

5.67 
41.40 

56.94 


loi  49  38.78 
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Table  VIII — Continued. 

WASHINGTON  AND  SYDNEY. 

Sydney — First  Series. 


Object. 


74  Aquarii   . 

A^   Aquarii  .     . 
Weisse  76     . 

•^  Aquarii  . 
B.  A.  C.  S239 
B.  A.  C.  8266 
B.  A.  C.  8285 
Weisse  985  . 

Mean  . 


July  29. 


n 


102    15       .        . 

98  21      3.05 
100   13    55.58 

99  50   51.61 
102   21   20.70 

102  35       .       . 
100  39      .       . 

103  49  38.98 


100  55  21.98 


July  31. 


r/ 


53.33 

6.98 

57.83 

51.74 

23.43 

5.38 

16.34 

41.89 


loi  15  54.62 


August  6. 


tt 


50.57 

4.75 
57.20 

52.24 

21.75 

4.65 

.     . 
40.67 


lOI   21      7.40 


August  19. 


57.34 

52.10 

21.55 
2.97 

13.23 

40.26 


loi  35     1.24 


August  22. 


n 


49.96 

2.90 

55.63 

50.43 
20.95 

2.27 

13.56 
40.47 


loi  15  52.02 


Second  Series. 


Object. 

September  2. 

Septehfber  4. 

• 

64  Aquarii 

70  Aquarii 

74  Aquarii 

B.  A.C.  8004 

Weisse  394 

B.  A.C.  8199 

B.  A.C.  8221 

B.  A.C.  8226 

Mean 

or          It 

100  39    .     . 
loi  II  55.56 

102  15   51.66 

103  43  24.65 

103  35     .     . 

102  12  57.59 

103  44     .     . 
102  35     2.97 

m       1         II 

23.9a 

57.59 

58.71 

5.21 

2.90 

102  23  50.49 

103  10  17.67 

ITiird  Series. 


Object. 


50  Aquarii   . 

o     Aquarii   . 

64  Aquarii   . 

70  Aquarii    . 
Weisse  1241 
Weisse  76 

V^  Aquarii   . 

97  Aquarii   . 

Mean   . 


September  24. 


n 


104  8  .  . 
101  18  3.84 
100  39  40.77 
loi  II  54.52 
100  15  41.35 
100  13  56.14 

99  50  50.59 

105  42  28.55 


loi  18  56.54 


October  13. 


II 


.     . 


44.24 
57.40 
51.90 
30.78 


loi  30  46.08 


October  15. 


II 


50.12 

5.74 
44.92 
57.92 


loi  49  39.68 


October  16. 


II 


50.91 

6.10 

44.46 

59.98 


•     • 


xoi  49  40.36 
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Table  VIII — Continued. 

WASHINGTON  AND  CAPE  OF  GOOD  HOPE. 

Washington — First  Series. 


Object. 

August  6. 

August  18. 

74  Aquarii 

A'   Aquarii 

Weisse  76 

^  Aquarii 

B.  A.  C. 8239    ....... 

B.  A.  C.  8266 

B.  A.  C.  8285 

Weisse  985 

Mean 

0      t       It 
102  15  53.21 

98  21    6.84 
100  13  59.02 

99  50  53.32 
102  21  23.44 

102  35     .     . 
100  39    .     . 

103  49  41.87 

0      1       It 
51.21 
4.24 

57.33 

•          • 

20.56 

•     • 
13.60 
40.05 

loi     8  49.62 

loi  16  51.16 

Second  Series. 


Object. 

September  i. 

September  3. 

64  Aquarii 

70  Aquarii 

74  Aquarii 

B.  A.  C.  8004 

Weisse  394 

B.  A.  C,8i99 

B.A.C.8221 

B.A.C.8266 

Mean 

0      1       tl 
100  39  41.36 
loi  II  55.69 

• 

102  15  51.08 

103  43  24.55 

103  35  57.64 

102  12  58.48 

103  44     •     . 
102  35    3.79 

9      1       It 

40.55 
54.92 
50.42 

24.64 

•  . 

•  • 
3.09 

102  19  16.08 

102    5  10.72 

Third  Series. 


Object. 


SO  Aquarii  .  , 

a    Aquarii  .  , 

64  Aquarii  .  . 

70  Aquarii  .  . 
Weisse  1241, 

Weisse  76  , 

^  Aquarii  .  < 

97  Aquarii  .  . 

Mean  •  . 


September  24. 


•       I  It 

104  8  48.25 
loi  18  .  . 
100  39  40.43 
loi  II  54.71 
100  15  42.38 
100  13  55.31 

99  50     .     . 

105  42  28.43 


102    2    4.92 


September  26. 


I  n 


49.19 

.        . 
40.96 

55.45 

•  • 

55-95 

•  • 

28.05 


102  23  21.92 


October  r. 


October  2. 


It 


48.69 

•  • 

41.29 

55.37 
41.73 
55.77 

«    • 


99 


48.31 

•     • 

41.53 
55.26 

42.43 
56.02 


loi  18  0.57  loi  18  0.71 


October  6. 


I       tt 


48.91 

•  • 

41.03 

•  • 

42.28 
56.48 

•  • 

29.49 


102  12  7.64 
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A  VALUE  OF  THE  SOLAR  PARALLAX. 


Table  VIII — Continued. 

WASHINGTON  AND  CAPE  OP  GOOD  HOPE, 

Cape  of  Good  Hope — First  Series. 


Object. 

August  7. 

August  18. 

74  Aquarii 

A^   Aquarii 

Weisse  76 

^  Aquarii 

B.  A.C. 8239 

B.  A.C.  8266 

B.  A.C.  8285 

Weisse  985 

Mean 

0      1       II 
102  15  52.78 

98  21     5.14 
100  13  58.14 

99  50  51.95 
102  21  21.61 

102  35     .     . 
100  39     .     . 

103  49  41.89 

0      1       II 
52.67 
5.83 

57.73 

.     * 
22.60 

•     . 

15.19 
41.89 

loi     8  48.58 

loi  16  52.65 

Second  Series. 


Object. 

September  i. 

September  3. 

64  Aquarii 

70  Aquarii 

74  Aauarii • 

0      f       II 
100  39  42.27 
loi  II  56.52 

102  15  51.48 

103  43  26.70 

103  35  57.63 

102  12  58.92 

103  44     .     . 
102  35     3.21 

•      1       11 

'  48.47 

55.93 

5'. 55 

25.29 

•     • 

a            • 
•            . 
3.63 

B.  A.C.  8004 

Weisse  394 

B.  A.C.  8199 

B.  A.C.  8221 

B.  A.C.  8266 

Mean 

102  19  16.68 

102    5  11.77 

Third  Series. 


Object. 


September  24. 


50  Aquarii 104    8  50.23 


101   18 

100  39  42.96 


a    Aquarii 

64  Aquarii 

70  Aquarii loi   11  55.46 

Weisse  1241 100  15  42.36 

Weisse  76 100  13  57.88 


r^^  Aquarii 


99  50 


97  Aquarii 105  42  29.03 


Mean 102    2    6.32 


September  26. 


It 


50.46 

•  • 

42.37 
56.70 

•  • 

56.69 

m  • 

28.00 


102   23   22.84 


October  i. 


II 


50.33 

•  m 

41.07 
55.48 
42.18 

56.43 


loi  18    1. 10 


October  3. 


II 


49.53 

•  • 

40.94 

54.09 
41.60 

56.52 

.     . 


loi  18    0.54 


October  6. 


I       II 


50.08 

•  • 

41.18 

•  • 

43.34 
55.91 

•  • 

29.20 


102      12  7a  74 
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Object. 


74  Aquarii   . 

k^   Aquarii   . 
Weisse  76 

^  Aquarii    . 
B.  A.  C.  8239 
B.  A.  C.  8266 
B.  A.  C.  8285 
Weisse  985  . 


Mean 


Table  VIII — Continued. 

MELBOURNE  AND  LEYDEN. 
Melbourne — First  Series. 


July  21. 


102  15     .      . 
98  21     7.37 

ICX5    13       .        . 

•  99  50  53.05 
102  21  23.67 

102  35     5.59 
100  39  16.15 

103  49    . 


100  45  33.17 


July  22. 


July  23. 


July  30. 


August  7. 


tt 


53.05 

7.54 

59.01 

53.03 

23.59 
5.88 

16.07 


»f 


100  53  56.88 


52.79 
7.25 
59- M 
53.46 
23.40 
5.62 
16.12 


II 


52.56 

5.93 
58.28 

52.29 

22.64 

4.80 

14.44 
40.37 


II 


100  53  56.83 


100  15  53.91 


51.95 

5.27 
58.06 

52.05 
22.30 

4.15 

14.13 
39.20 

loi  15  53.39 


Object. 


74  Aquarii   . 

A^   Aquarii   . 
Weisse  76 

^  Aquarii    . 
B.A.C.  8239 
B.  A.C.8266 
B,  A.  C,  8285 
Weisse  985   . 


August  8, 


August  15. 


51.72 
5.30 

56.45 
50.92 

22.03 

3.44 
14.00 

40.34 


II 


Mean '  loi  15  53.02 


•  55.61 

50.46 
21.01 

3.15 
12.89 

39.44 
loi  35    0.43 


August  17. 


»» 


50.10 
4.22 

56.13 

49.83 

19.51 
2.72 

12.20 
37.72 

loi  15  51.55 


August  21. 


August  23. 


II 


54.93 
49.89 
19.89 

3.29 
12.71 

37.92 
loi  34  59-77 


19.60 

2.17 

12.14 

38.16 

102  21  18.02 


Second  Series. 


Object. 


August  30.       September  i. 


September  2.  '  September  5. 


n 


64  Aquarii 100  39     . 

70  Aquarii loi  11     .     . 

74  Aquarii 102  15  49.58 

B,  A.  C.  8004 ^  103  43     .     . 

Weisse  394 |  103  35  .  . 

B.A.C.  8199 102  12  56.08 

B.A.C.  8221 203  44  4.81 


B.A.  C.  8266  * !  102  35 

Mean 


2.06 


II 


41.44 
55.57 
49-75 
24.39 
55.95 


»i 


39-93 
54.64 
49.89 
23.28 

55.56 

56.86 

4.61 

1.85 


53.79 
49.30 

22.43 
55.08 

55.70 

3.96 


I 


102  41  58.13  I  102  17  21.42  >  102  29  50.83  102  47  20.04 


APP.  Ill- 
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A  VALUE  OF  THE  SOLAR  PARALLAX. 


Table  VIII — Continued. 
Third  Series. 


Object. 

1 

Sept.  17. 

Sepi 

0      1 

t.  22. 

Sept. 

25. 

Sept.  27. 

October  2. 

October  3. 

October  4. 

0          1           n 

f> 

0      ' 

II 

e          »            If 

• 
0      1       ti 

e         »           If 

e 

1            If 

50  Aquarii     . 

104     8     .      . 

47.07! 

47.54 

47.98 

47.64 

49.57 

48.31 

<T    Aquarii     . 

loi  18    4.00 

2.65; 

3.70 

4.17 

3.63 

4.52 

4.30 

64  Aquarii     . 

100  39     .     . 

40.34 

40.50 

40.19 

40.48 

41.30 

39.96 

70  Aquarii     . 

101   II     .     . 

53-78' 

54.5' 

55.43 

55.41 

56.17 

54.24 

Weisse  1241  . 

100  15     .     . 

40. 56 

.     • 

41.95 

41.70 

42.39; 

40.64 

Weisse  76 

100  13  54.20 

54.77 

55.33 

56.34 

55.14 

56.06 

54.82 

ij^  Aquarii     .     . 

99  50  48.78 

49.08 

1 

48.98 

49.60 

49.20 

50.25 

49.63 

97  Aquarii     . 
Mean 

105  42  26.56 
loi  46  18.38 

loi  4c 

26.09 

loi  52 

1 

26.78 
13.91 

27    91 

27.14 

38  33 

36.91 

)    9.29 

loi  40  10.45 

loi  40  10.04 

loi  40  11.05  lOI 

40      9.84 

Object. 

October  5. 

0         1          n 

October  7. 

October  9. 

0           f             n 

October  14. 

October  15. 

October  31. 

' 

0      i       If 

0 

f             n 

e 

t         II 

• 

1            ft 

50  Aquarii  . 

B                  • 

49-33 

48.24 

48.95 

.          • 

49.00 

•        • 

(T     Aquarii   . 

4.50 

3.95 

4.24 

4.79 

5.63 

5.92 

64  Aquarii   . 

41.51 

40.86 

40.55 

40.5a 

43.33 

42.33 

70  Aquarii  . 

55.03 

55.39 

55.41 

55.75 

56.48 

56.46 

Weisse  1241 

41.60 

41.27 

41.90 

41.87 

43.66 

43. 59 

Weisse  76    . 

55.08 

55.86 

56.28 

55.63 

•       • 

57.27 

M^  Aquarii    . 

48. 81 

50.07 

49.89 

49-33 

50.33 

51.21 

97  Aquarii   . 
Mean  . 

26.93 

26.84 

.           • 

lOI 

38. 17 
18  56.58 

38.33 

•     . 

loi  40 

10.46 

loi  40 

10.31 

lOI 

5  33.89 

10] 

[    53  30.65 

100 

35     2.80 

MELBOURNE  AND  LEYDBN. 


Leyden — First  Series. 


h^  Aquarii 


Object. 


July  20. 


74  Aquarii 102  15 


q8  21     7.60 


Weisse  76 '  100  13 


99  50  53. 10 
102  21   23. So 


y;'  Aquarii 

B.  A.  C.  8239 

B.  A.  C.  8266 102  35     6.95 

B.  A.  0,8285 /oo  39  17.54 

Weisse  985 103  49 

Mean ;  100  45  33.80 


July  21. 

July  23. 

July  30. 

August  6. 

0       /        II 

0       •       II 

e         1           If 

9      »       If 

53.28 

53.14 

53-21 

S».77 

7.90 

7.72 

6.56 

5.78  1 

1 

60.05 

60.14 

59.3' 

57.77  ; 

53.86 

52.83 

51.94 

51.85  : 

23-75 

23.59 

22.88 

31.88  : 

1 

6.86 

6.08 

5.13 

5.08, 

16.59 

16.46 

15.98 

U.74  ' 

•           ■ 

100  53  57.14 

41.92 

41.03  ; 

100  53  57.47 

loi  15  54.63 

loi  15  53.74 

1 
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Table  VIII — Continued. 


MELBOURNE  AND  LEYDE^i. 


Leyden — First  Series. 


Object. 


74  Aquarii  . 

h^  Aquarii  . 
Wiisse  76    . 

rfi  Aquarii  .  . 
B.  A.  C.  8239 
B.  A.  C.  8266 
B.  A.  C.  8285 
Weisse  985  . 

Mean  .     . 


August  8. 


August  15. 

August  17. 

0      *        •/ 

0 

1       If 

•     • 

51.65 

•     • 

4.84 

57.70 

57.00 

51.01 

50.88 

20.80 

20.68 

4.11 

3.46 

14.30 

13.64 

40.52 

40.87 

loi  35     I. 41 

101 

15  52.88 

August  21. 


II 


56.53 
50.55 
20.13 

3.79 
>3.52 
40.47 


101  35    0.83 


August  22. 


20.72 

2.83 

13.62 

39-94 


102  21   19.28 


Second  Series, 


64  Aquarii    . 

70  Aquarii    . 

74  Aquarii  . 
B.  A.  C,  8004 
Weisse  394  . 
B.  A.  C.  8199 
B.  A.C.8221 
B.  A.  C.  8266 

Mean    . 


August  30. 

September  i. 

September  2. 

September  4. 

9              111 

0      /       f/ 

0 

1       II 

0 

1 

II 

100  39     .     . 

41.89 

40.94 

.     • 

101  II     .     . 

55.08 

55  78 

57.97 

102  15  50.96 

50.80 

50.88 

48.28 

103  43     .     . 

24.57 

25.11 

24.55 

103  35     .     . 

56.50 

56.49 

56.16 

102  12  58.67 

•           • 

57.79 

57.80 

103  44     5.92 

«           • 

6.63 

6.18 

102  35     2.84 

•           • 

2.07 

•     . 

102  41  59.60 

102  17  21.77 

102 

29  51.96 

102 

47 

21.82 

Third  Series. 


Object. 

Sept.  17. 

Sept.  21. 

Sept.  25. 

Sept.  27. 

1 

October  2,       October  3. 

1 
1 

October  4. 

0      1       II 

e         1          II 

0      1       II 

e         1          II 

e 

»           n 

9          1                  II 

•    1        II 

50  Aquarii     .     . 

104    8     .     . 

48.50 

49- 23 

49.03 

1 

49.23 

48.50 

49.69 

*J    Aquarii     .     . 

loi  18    5.07 

4.89 

5.15 

4.17 

1 

55.54 

4.82 

5.35 

64  Aquarii     .     . 

too  39     .     . 

41.66 

41.94 

41.30 

41.55                      41.63 

1 

41.16 

70  Aquarii     .     . 

lOI    II      .      . 

55.27 

55.27 

55.39 

55.04                      55.84 

55.49 

Weisse  1241  . 

100  15     .     . 

42.66 

.     * 

42.94! 

41.77                      42.50 

42.45 

Weisse  76 

100  13  55.72 

56.13 

56.66 

56.67  I 

55.291                    56.00 

56.28 

y^  Aquarii     .     . 

99  50  49-88 

49.68 

50.01 

50.03  1 

50.42                      50.38 

50.33 

97  Aquarii     .     . 
Mean    .     . 

105  42  26.87 

27.22 

27.41 
101   52  15.10 

28.12 

lOI 

29.36                      28.99 

28.44 

loi  46  19.38 

loi  40  10.75 

loi  40  10.96 

40   11.02    lOI  40  11.08 

1 
1 

loi  40  11.15 
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Table  VIII — Continued. 
Third  Series. 


Object. 

October  5. 

Of'/ 

October  6. 

1 
_         _..         _ 

0      1       II 

October  9. 

0      1       II 

October  14.    j 

1 

0      /       II 

1 

October  15. 

e          1           It 

October  20. 

0      1       II 

1 
50  Aquarii     .... 

49-74 

49.61 

48.98 

1 

•          • 

50.08 

.     . 

a     Aquarii     . 

1 

5.19 

5.49 

5.20 

5.9S  ! 

4.98 

5.79 

64  Aquarii     . 

42.20 

41.87 

42.46 

41.61 

42.33 

41.83 

70  Aquarii     . 

55.70 

56.29 

57.14 

55.86  ; 

56.96 

56.33 

Weisse  1241 

42.42 

42.47 

42.01 

43.25 

42.88 

43.56 

Weisse  76 

56.27 

56.24 

56.18 

56.46 

•                 • 

57.77 

V>*  Aquarii     . 

50.21 

50.32 

50.23 

50.80 

50.52 

50.92 

97  Aquarii 
Mean    . 

28.10 
loi  40  11.23 

i 

28  20 
loi  40  1 1. 31 

•          • 

IGI      5   34.60 

29.16  ^ 

28.82 

•          • 

loi  18  57.59  , 

1 

101    52    30.94 

100  35    2.70 

MELBOURNE  AND  CAMBRIDGE. 

Melbourne — First  Series. 


Object. 

—                    1 
August  28. 

1 

74  Aquarii 

^^   Aquarii 

Weisse  76 

V^^  Aquarii 

B.A.C.  8239 

B.A.C,  8266 

B.A.C.  8285 

Weisse  985 •      . 

Mean 

0       1       II 

1 

I02    15   49.31 

98  21      3.38 

100  13  55.00 

99  50  49.71 
102  21   19.91 

102  35     2.72 
100  39  12.24 

103  49     .      .       1 

100  53  53.18 

Second  Series. 


Objec^ 


August  30. 


64  Aquarii  . 

70  Aquarii  . 

74  Aquarii  . 
B.  A.  C.  8004 
Weisse  394  . 
B.  A.  C.  8199 
B.A.C.  8221 
B.  A.  C.  8266 

Mean    . 


O  I  II 

100  39  39.64 
loi  II  55.50 

102  15  49.58 

103  43  22.92 

103  35  54.87 

102  12  56.08 

103  44     4.81 
102  35     2.06 


102  29  50.68 


September  16. 


II 


41.05 

54.43 
49.61 

24.85 


5.43 
3.81 


102  21  39.76 
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Table  VIII — Con  tinned. 
Third  Series. 


,'        ' 

_ 

.- 

~   ~                      ~         ' 

Object. 

September  22.  September  24.  September  25. 

• 

'lilt                    0          1          II                  e           1              II 

October  i. 

0       /        II 

October  2.       October  7. 

October  14. 

' 

c           1            II             0          1            II           0          1            n 

50  Aquarii 

104     8  47.07                    .      .                  47.54 

•           • 

47.64                         48.24!                       48.72 

1 

a     Aquarii     . 

1 

loi  18     2.65                   4.38                   3.70 

•           • 

3.62^                          .         .'                          4.79 

64  Aquarii 

1003940.34,               40.49,               40.50 

40.83 

40.48                         40.86                        40.52 

70  Aquarii     . 

loi   II  53.78                55.001               54.51 

55.78 

55.41                          55.39:                       55.75 

Weisse  1241  . 

100  15     .     .                 41.57 

•           • 

1 

•                 •                                                            •                 •    ,                                                     •                 • 

i        Weisse  76 

100  13  54  77                 55.27                 55.33 

•           • 

55.14                          55.86;                       55.62 

'  V^  Aquarii 

99  50  49.08                 48.93                 48.98 

49.87 

49.20                         50.07 

.  97  Aquarii 

105  42     .      .  j               27.42  j               26.78 

27.64 

27.14                         26.84,                       28.17 

Mean 

101   13  51.28 |ioi   18  56.i5'ioi   52  13.91 

101 

51   13.53 

loi   52  14.09  loi   57  56.21 

1 

102  12  28.93 

1 

MELBOUKNE  AND  (^AMWiTDGE. 


Cambridge — First  Series, 


Object. 


74  Aquarii  . 

A^    Aquarii  . 
Weisse  76    . 

V**  Aquarii  . 
B.  A.C.  8239 
B.  A.C.8266 
B.  A.  C.  8285 
Weisse  985  . 

Mean     . 


August  28. 


II 


102  15  50.68 

98  21     4.77 
100  13  56.42 

99  50  50.17 
102  21  21.52 

102  35     4.34 
100  39  14.27 

103  49     .      . 

100  53  54.60 


Seeorid  Series, 


Object. 


64  Aquarii ' 

70  Aquarii 

74  Aquarii ' 

B.  A.C.  8004 

Weisse  394 

B.  A.C.  8199 

B.  A.C.  8221 

B,  A.C.  8266 

Mean 


August  30. 

September  16. 

1 

0       1       II 

1 

1           II 

100  39  40.37 

1 

40.86 

loi  II  54.97 

54.80 

102    15    50.58 

50.82 

103  43  23.03 

1 

:5.i8 

103  35  55.88 

! 

55.81 

102  12  56.90 

1 

1 

57.55 

103  44     5.54 

5.94 

102  35     2.63 

3.01 

102  29  51.24 

102 

21  40.10 

30 
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Table  VIII — Continued. 

MELBOURNE  AND  CAMBRIDGE. 
Third  Series, 


i 

Object. 

September  22.  September  23.  September  24. 'September  30. 

1 

October  1. 

October  7. 

October  13. 

0                  t                      H                X          0                  t                      II 

0       »        »/      1    0       1        II      \    0 

/             n 

0          t           n 

0 

1       II 

50  Aquarii     . 

104     8  45.88                       .       .  ;                  48.58 

• 

49.09 

49.20 

49.99 

a    Aquarii     . 

loi  18    3.29                 4.29 

4.37;                  .      . 

4.93 

•            ■ 

4.78 

i  64  Aquarii     . 

100  39  40.83  1               41-37 

41.40                 42.26 

40.29 

42.31 

41.93 

70  Aquarii     . 

loi   II   56.25                 55.37 

54.861                55.51 

55.85 

55.71 

55.99 

Weisse  1241  . 

100  15     .      .                  42.82 

•            • 

•                 • 

. 

•         • 

Weisse  76 

100  13  55.82                 55.37                 56.40                   •      . 

58.84 

56.46 

55.90 

il^  Aquarii     . 

995049.36                 49.64                 5».04                 49.86 

50.08 

49.78 

•          • 

97  Aquarii     .-     . 

105  42     .      .                  28.04 
loi   13  51.90    loi   18  56.70 

27.22                 27.65 

28.14 
52    14.74 

28.30 

28.07 

Mean 

1 

loi  52  14.39   loi  51   13.82 

1 
1 

101 

loi  57  56.961102 

12  29.44 

The  following  table  shows  the  mean,  taken  from  Table  VIII,  of  the  north  polar 

distances  of  all  the  stars  observed  each  night  at  both  stations,  corrected  for  the  change 

in  apparent  place  for  the  interval  between  Washington  and  the  observing-station.     It 

also  shows  the  correction  C,  to  be  applied  to  all  observations  on  each  night  at  the 
second  station : 

Table  IX. 
Washington  and  Melbourne. 


First  Station. 

Second  Station. 

Date. 

C. 

Washington. 

Melbourne. 

4- 

1877. 
July     29 

0           >             n 

101  15  55.93 

n 
54.50 

'.43 

30 

loi  15  55.69 

53.98 

4- 

1. 71 

Aug.     6 

loi  15  55.02 

53.35 

H- 

1.67 

21 

loi  15  52.72 

51.66 

-h 

1.06 

27 

loi  15  53.51 

51.00 

+ 

2.51 

28 

loi  15  53.22 

51.44 

-+- 

1.78 

Sept.      I 

102  29  52.24 

50.82 

+ 

1.42 

15 

loi  57  43.64 

42.48 

+ 

1. 16 

21 

loi  40  10.32 

9.30 

+ 

1.02 

24 

loi  52  14.37 

13.92 

4- 

0.45 

First  Station. 

Second  Station. 

Date. 

C. 

Washington. 

Melbourne. 

1877. 
Sept.   26 

e          *              II 

loi  40  10.86 

II 
10.46 

+ 

10 
0.40 

Oct.       I 

loi  40  10.68 

10.06 

+ 

0.62 

2 

loi  40  10.73 

11.07 

— 

0.34 

6 

loi  44  13.28 

12.46 

+ 

0.82 

9 

100  35  18.30 

19.06 

— 

0.76 

12 

loi  40  11.22 

10.23 

4- 

0.99 

14 

loi   52  30.79 

30.67 

4- 

0.12 

15 

loi  40  11.97 

10.61 

4- 

1.36 

17 

loi  14  37.0 

37.68 

4- 

0.28 

Washington. 

July 

29 

100  55  25.73 

30 

loi  15  55.69 

Aug. 

6 

loi  21     9.16 

18 

loi  35    0.99 

21 

loi  15  52.72 

Sept. 

I 

102  23  50.72 

Sydney. 


Washington  and  Sydney. 
'      c. 


22.05 

4- 

3.68 

54.58 

4- 

I. II 

7.46 

+ 

1.70 

1. 21 

0.22 

52.00 

4- 

0.72 

50.48 

4- 

0.24 

Washington. 


Sept.  3 

24 
Oct.  12 

14 

15 


103  10  17.64 

loi  18  56.38 

loi  30  44.65 

loi  49  38.40 

loi  49  38.78 


Sydney. 

C. 

17.66 

—  0.02 

56.52 

—  0.14 

46.10 

-  1.45 

39.70 

—  1.30 

40.38 

—  1.60 
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Table  IX — Continued. 
Washington  and  Cape  of  Good  Hope, 


i 

First  Station. 

Second  Station. 

First  Station. 

Second  Station. 

Date.     , 

_  _ 

—  -  -  ■ 

C. 

Date 

•' —  — 

—  _ 

C. 

i 
1 

1 

Washington. 

C. 

G.  Hope. 

II 
48.51 

99 

-f-   I. II 

1877. 
Sept. 

26 

Washington. 

0       1       •» 
102  23  21.92 

C, 

1 

(J.  Hope. 

II 
22.83 

•     1 

1877. 
Aug.     6 

0      /       II 
lox     8  49.62 

*• 
—  0.91 

18* 

loi  16  51.16 

52.47 

-   1.51 

Oct. 

I 

loi   x8    0.57 

, 

1.09 

—  0.52 

1 
Sept.     I 

I03  f9  16. u8 

1 

16.69 

—  0.61 

2 

101   18    0.71 

• 

0.57 

+  0.14 

3 

102    5  10.72 

1 

1 

11.78 

—  i.c6 

6 

102  12     7.64 

7.73 

—  0.09 

24 

102    2    4.92 

1 

1 

i 

6.31 

-   1.39 

1 

Melbourne  and  Leyden. 


1      Melbourne. 

Leyden. 
33.83 

C. 

—  0.71 

Sept.    17 

Melbourne. 

loi  46  18.37 

1 

Leyden. 

19.38 

1 

C. 

July 

20 

100  45  33.12 

—  1. 01 

21 

100  53  56.83 

57.50 

—  0.67 

21  1 

loi  40    9.30    1 

10.75 

-  1.45 

33 

100  53  56.90 

57.17 

—  0.27 

25  i 

loi  52  13.90    1 

15.09 

—  1. 19 

30 

101   15  53.98 

54.64 

~  0.66 

27  1 

loi  40  10.43 

10.95 

—  0.52 

Aug. 

6 

101   15  53.35 

53.76 

—  0.41 

Oct.       2  1 

loi  40  10.02    1 

II. 01 

-  0.99 

8 

loi  15  53.08 

53.53 

-  0.45 

3  1 

loi  40  11.03     1 

11.07 

—  0.04 

15 

loi  35    0.48 

1.43 

-  0.95 

4  1 

loi  40    9.82    1 

II. 14 

—  1.32 

17 

loi  15  51.59 

52.90 

-  1.31 

5     ; 

10!    40    10.44      ' 

11.22 

—  0.78 

21 

loi  34  59.81 

60.84 

—  1.03 

6  I 

loi  40  10.33     ' 

11.30 

-  0.97 

22 

102  21  18.00 

19.29 

—  1.29 

9  i 

101     5  33.87 

34.59 

—  0.72 

30 

102  41  58.15 

59.61 

—  1.46 

14  1 

101  18  56.54 

57.58 

—  1.04 

Sept. 

I 

102  17  21.43 

21.78 

-  0.35 

»5  i 

loi  52  30.61     1 

30.93 

—  0.32 

3 

102  29  50.84 

51.96 

—  1. 12 

20  1 

100  35     2.82 

1 

2.69 

+  0.13 

1 

4 

102  47  20.03 

21.82 

-  1.79 

1 

Melbourne  and  Cambridge, 


Melbourne. 


Aug. 

38 

»oo  53  53.30    1 

I 

30 

I03  39  50.70    . 

Sept. 

16 

I03   31    39.76      ' 

i 

32 

loi  13  51.26     1 

1 

1 

33 

101  18  56.16    ' 

Cambridge. 

54.60 
51.24 
40.  lo 
51.90 
56.70 


c. 

Sept. 

1 

24 ; 

Melbourne, 
loi   52  13.92 

Cambridge. 
14.39 

c.    ; 

1.40 

-  0.47    ; 

0.54 

30 

loi  51   13.54 

13.82 

—  0.28 

0.34 

Oct. 

I 

loi   52   14. II 

14.74 

—  0.63 

0.64 

7 , 

101  57  56.19 

56.96 

-  0.77 

0.54 

13 

1 

102  12  28.95 

29.44 

-  0.49 
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COMPARISON  OF  THE  OBSERVATIONS  OF  MARS. 

The  following'  tiible  exhibits  the  comparison  of  the  north  polar  distances  of  Mars  as 
determined  at  a  northern  and  a  southern  station.  The  first  colunm  gives  the  Washington 
date.  The  columns  headed  N.  P.  I),  give  the  apparent  north  polar  distance  of  Mars 
corrected  for  defective  illumination.  I^he  columns  headed  motion  give  the  corrections  for 
motion  of  Mars  for  the  interval  between  Washington  and  the  observing  station.  The 
quantities  in  column  0  are  taken  directly  from  Table  IX,  and  the  quantities  py  in  the 
last  column,  are  the  differences  in  north  polar  distance  due  to  the  parallax  of  Mars. 


■  —  - 

Table  X. 

MARS. 

-  -     -  -    — 



— 

Date. 

WASHINGTON. 

ion. 
)n. 

MELBOURNE. 

C 
1.43 

N.  P.  D. 

Correct 
Motic 

N.  P.  D. 

0        »          »• 
99  44   44.74 

Corrections. 

Motion. 

1 

4-  0  14.95           •+- 

W.— M. 

1877. 
July     29 

0         1            n 

99  45  26.27 

9 

// 

It 
25.15 

30 

99  46     3.47 

99  45   12.31 

+  0  24.78 

4- 

1.71  1 

24.67 

Aug. 

6 

99  57  45.63 

99  58  18.15 

-  0  59.95 

4- 

1.67 

25.76 

21 

100  58  16.94 

100  54  42.60 

-+-  3     6.23     1 

4- 

1.06 

27.05 

27 

loi  29  24.88 

101  25  41.77 

+   3  12.58 

4- 

2.51 

28.02 

28 

loi  34  35.83 

loi  30  54.03 

4-  3  "33 

4- 

1.78  , 

28.69 

Sept. 

I 

loi  54  43.79 

101  56    3.69 

-   I   50.74     1 

4- 

1.42  ' 

29.42 

15 

102  43  17. 19 

102  43  25.20 

-  0  36.35     , 

-h 

1 .16 

27.18 

21 

102  47  25.59 

T02  46  50.44 

+  0     7.57 

4- 

1.02 

26.36 

24 

102  45     9.53 

102  44  13.73 

+  0  29.87 

4- 

0.45 

25.48 

26 

102  42     3.41 

102  40  52. 19 

-H   0  44.60 

4- 

0.40 

26.22 

Oct. 

I 

102  28  43.07 

102  26  57.29 

4-    1    20.50 

4- 

0.62 

24.66 

2 

102  25     6.37 

102  23  14.94 

-f-    I    27.49 

— 

0.34 

24.28 

6 

102    7  41.59    ; 

102     5  22. iS 

+    1    54.95 

+ 

0.82 

23.64 

9 

loi  51  33.79 

loi  48  56.82 

4-    2    14.32 

— 

0.76 

23.41 

12 

loi  32  57.69 

loi   36  35.27 

-    4      0.87 

+ 

0.99 

22.30 

14 

lor  19  15.72 

TOI     16      9.64 

+    2   44.26 

+ 

0.12 

21.70 

15 

101   12    2.gi 

loi     8  50.87 

-f    2    49.86 

4- 

1.36 

20.82 

17 

100  56  53-42     ' 

100  53  30.56 

4-    3      0.48 

4- 

0.28 

22.10 

WASHINGTON. 

SVDNKV. 

1 

w.— s. 

July 

29 

99  45  26.27 

99  44  44  42 

H-    0    15.29      1 

4- 

3.68 

22.88 

30 

99  46     3.47 

* 

99  45   57.44 

—    0    15.58 

4- 

I. II 

20.50 

Auk. 

6 

99  59  45.63 

* 

99  55  43.59 

4-    I   34.44 

4- 

1.70 

25.90 

18 

nx)  43  29.82 

1 

100  44  52.38 

-    I    45.44 

— 

0.22 

23.10 

21 

100  58  16.94 

100  59  48.85 

-     I    51.29 

+ 

0.72 

26.66 

Sept. 

I 

loi   54  43.79 

I 

loi   56     I. 61 

-     I    45.76 

4- 

0.24 

27.70 

3 

102     4     9-36 

102     5  22.24 

~    I    39-63 

— 

0.02 

*  26.77 

24 

102  45     9-53 

102  45  28.11 

—    0   43.18 

— 

0.T4 

24.74 

Oct. 

12 

loi  32  57.69 

loi  30  12.79 

4-   2  25.73 

1.45 

20.62 

14  ; 

loi   19  15.72 

lor   16  21.83 

4-   2  36. So 

— 

1.30 

18.39 

15 

101   12     2.91 

1 

loi     9     3.15 

-h   2  42.14 

— 

1.60 

19.22 
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Table  X — Continued. 


MARS. 


Date. 


1877. 
Aug.     6 

18 

Sept.     I 

3 

24 
26 

Oct.  I 
2 
6 


WASHINGTON. 

1 
Correction, 

N.  P.  D. 

- 

Motion. 

•     1            n 

»   f» 

99  57  45.63 

1 

... 

100  43  29.82 

loi  54  43-79 

102  4  9.36 

102  45  9.53 

102  42  3.41 

102  28  43.07 

1 

102  25  6.37 

102  7  41.59 

1 

CAPE  OF  GOOD  HOPE. 


Corrections. 


N.  P.  D. 


Motion. 


*t 


ti 


99  59  17.43 
100  41  48.70 

loi  52  57.62 

102    2  28.39 

102  45  5.22 

102  42  9.02 

102  29  13.50 

102  21  53.36 

102    8  39.02 


—  I  56.77 
+  I  15.92 
+  I  17." 

+  I  13.03 

—  o  19.02 

—  o  29.23 

—  o  54.16 
4-  2  50.04 

—  I  18.08 


c 

— 

tl 

+ 

I 

.11 

— 

I 

.51 

0 

.61 

— 

I 

.06 

— 

I 

■39 

— 

0 

.91 

— 

0 

.52 

-h 

0 

.14 

"~ 

0 

.09 

W.— C.G.H. 


n 


23.86 

26.71 

29.67 

29.00 

24.72 

24.53 
24.25 

22.83 

20.74 


1  ■ 



1 

--  - 

• 

' ' 

MELBOURNE. 

99  51  58.23 

LEYDEN. 

t 

-  0  25.13   1 

—  0.7X 

M;— L. 
24.63 

1  July  20 

99  50  26.96 

4-  0  40.80 

i       " 

99  48  51.54 

4-  0  35.07 

99  50  12.75 

— 

0 

21.76  ; 

—  0.67 

23.71 

23 

99  47  29.81 

—  0  42.48 

99  47  27.61 

— 

0 

14.93  ' 

—  0.27 

25.08   1 

1      30 

99  45  12.31 

4-  0  24.78 

99  45  54.48 

4- 

0 

9.81  1 

-  0.66 

26. 54   1 

i  Aug.  6 

1 

99  58  18.15 

—  0  59.95 

99  57  13.10 

4- 

0 

34.42  1 

—  0.41 

28.91 

!       8 

i 

100  X  4.41 

+  I  49.65 

100  2  42.69 

4- 

0 

40.88 

-  0.45 

29.06   1 

1        15 

100  26  33.62 

+  2  40.71 

100  28  45.14 

4- 

0 

59.44  ' 

-  0.95 

29.30   ' 

i        '7 

100  35  25.80 

+  2  51.33 

100  37  45.9-1 

4- 

3.26  ; 

-  1.31 

30.76   1 

1        " 

100  54  42.60 

+  3  6.23 

100  57  13.56 

4- 

8.60 

—  1.03 

32.30   i 

1       22 

loi  4  53.92 

—  I  58.00 

loi  2  18.31 

+ 

9.50  ; 

—  1.29 

30.60   i 

30 

loi  41  II. 21 

-+-  3  7.20 

loi  43  42.52 

4- 

8.56  1 

—  1.46 

31.21   1 

1  Sept.   1 

[ 

loi  51  11.97 

4-  3  0.32 

loi  53  39.25 

•  4- 

5.94 

-  0.35 

32.55 

!         t 

1 

loi  56  3.69 

4-  2  55.86 

loi  58  27.30 

4- 

4.25  1 

—  1.12 

30.88 

i         * 

102   9  46.99 

—  I  40.50 

102  7  40.70 

4- 

O.II 

-  1.79 

32.53 

\             '7 

102  44  46.21 

4-  0  41.09 

102  45  44.02 

4- 

0 

14.26  ' 

—  1. 01 

29.97 

!        31 

102  46  50.44 

+   0  7.57 

102  47  32.20 

— 

0 

3.14  \ 

-  1.45 

29.60   , 

45 

102  44  13.73 

—  0  54.00 

102  44  9.43 

0 

20.68 

—  1.19 

27.83  i 

»7 

1 

102  40  52.19 

—  I  17.68 

102  40  32.67 

— 

0 

29.37 

—  0.52 

28.27 

Oct,   2 

102  26  57.29 

-  2  15.17 

102  25  59.77 

— 

0 

50.45 

-  0.99 

26.21  1 

3 

1 

102  23  14.94 

—  2  26.39 

102  22  9.42 

0 

54.56 

—  0.04 

26.27 

I 

1       4 

102  19  12.53 

-  2  37.52 

102  18  1.46 

^ 

0 

58.64  • 

—  1.32 

26.49 

1       5 

102  14  54.34 

—  2  48.58 

102  13  35.10 

— 

2.70  ' 

—  0.78 

25.86  , 

;        6 

1 

102  5  22.18 

+  I  54.95 

102  8  51.36 

— 

6.72  1 

-  0.97 

26.54 

1    9 

loi  54  42.43 

—  3  31.08 

101  52  56.17 

— 

18.25  \ 

—  0.72 

25.85  1 

1 

;      '^ 

loi  23  13.42 

-  4  19.76 

loi  20  55.32 

— 

36.05 

-  1.04 

24.57  j 

!     '5 

loi  16  9.64 

—  4  28.88 

loi  13  44.63 

^^ 

39.16 

—  0.32 

24.39  1 

i     20 

1 

1 

100  28  51.63 

+  3  15.38 

100  34  24.98 

— " 

54.61 

4-  0.13 

23.49 

1 
1 

A?p.  ni — 5 
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Table  X — Continued. 


MARS. 


e. 

N.  P 

MELBOURNE. 

Co 

.  D. 

Fraction. 

CAMBRIDGE. 

Dat 

N.  P.  D. 

Corrections. 

M.— C. 

1 

1 

1 

28 

loi  30  54.03 

Motion. 

0      /       »/ 
101  34  31.85 

Motion. 

;               n 

•¥  0     5.09 



c 

It 

1.40 

, 

187: 
Aug. 

-+- 

3 

n 
".33 

19 

30.18 

30 

loi  41 

11.21 

+ 

3 

7.20 

101  44  44.47 

-4-    0 

4.97 

— 

0.54 

30.49         1 

Sept. 

16 

102   43 

25.20 

+ 

0 

52.72 

102  44  45.71 

-h    0 

1. 31 

— 

0.34 

28.76        1 

22 

102   46 

50.44 

— 

0 

18.15 

102  47    2.00 

—    0 

0.58 

— 

0.64 

28.49        > 

23 

102   45 

25.80 

+ 

0 

22.45 

102  46  17.39 

—    0 

0.90 

— 

0.54 

27.70 

24 

102   44 

13.73 

+ 

0 

29.87 

102  45  11.70 

—    0 

1.22 

— 

0.47 

26.41 

30 

102    30 

21. 08 

-f 

I 

13.46 

102  32    3.59 

—    0 

3.09      , 

— 

0.28 

25.68 

Oct. 

I 

102   26 

57.29 

+ 

I 

20.50 

102  28  47.63 

—    0 

3.40 

— 

0.63 

25.81 

7 

102      5 

22.18 

1 

3 

10.33 

102    2  42.60 

—    0 

5.16    : 

— 

0.77 

24.82 

13 

loi  23 

13.42 

1 

2 

38.56 

loi  26  22.56 

—    0 

6.76 

— 

0.49 

23.33 

The  corrections  for  the  motion  of  Mars,  given  in  the  above  table,  have  been 
derived  from  the  positions  of  the  planet  found  in  the  American  Ephemeris  for  1877. 

From  a  discussion  of  the  adopted  places*  of  the  comparison  stars  on  each  night 
when  the  full  number  was  observed,  there  were  found  the  following  corrections  to 
north  polar  distance,  arising  apparently  from  errors  in  the  adopted  zenith-point  correc- 


tions : 


// 


// 


July  29, 

-0.7 

Sept. 

24, 

+  0.4 

30, 

0.5 

26, 

0.0 

Aug.     6, 

—  0.6 

Oct. 

I, 

+  0.3 

18, 

+  0.8 

2, 

+  0.3 

21, 

+  0.5 

6, 

+  0.1 

27, 

—  0.6 

12, 

+  0.3 

28, 

—  0.3 

14, 

+  0.1 

Sept.    I , 

0.0 

15, 

-0.3 

3, 

+  0.4 

17, 

+  0.4 

21, 

+  0.4 

18, 

-0.7 

*  Wasliin^oii  Olmorvutioim,  volume  for  1877,  '^Mean  PlacoM,  MiHcollaneous  Stars  for  1877.0,  ^iven  by  iiiclividnal 
ob.sc'i'vationH  with  tlio  Transit  Circle." 
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Applying  these  coiTections  to  the  north  polar  distances  of  Mars,  as  published  on 
page  328,  Washington  Observations,  1877,  we  have  the  following  corrections  to  the 
tabular  place  of  Mars : 

Table  XI. 


Date. 


Correction.    Residuals. 


1877. 
July  29 

30 

Aug,    6 

18 

21 

27 

28 
Sept.   I 

3 

15 
21 


// 


II 


H-  5.5 

+  5-6 

+  5.7 

+  5.2 

+  4.1 

•4-  4.9 

+  5-2 

+  7.0 

+  7.4 

+  5.3 

+  5.2 


0.2 
0.2 
0.2 
0.9 
i.o 

0.3 
I.I 
0.8 
1.2 
0.6 

0.5 


Date.      -Correction. 


1877. 
Sept.  24 

26 

Oct.     I 

2 
6 

9 
12 

14 
15 
17 
18 


tf 


+  4.9 

+  5.7 

+  6.5 

+  5.7 

+  4.9 

+  4.4 

-t-  4.1 

+  3.9 

4-  4.2 

-H  4.9 

+  4.6 


Residuals. 


0.6 
0.2 
1.2 

0.5 
0.2 

0.4 
0.6 
0.6 

0.3 
0.6 

0.2 


From  these  corrections,  it  is  seen  at  a  glance  that  the  agreement  between  the 
observed  and  tabular  places  is  fairly  uniform,  although  these  quantities  still  contain 
the  unknown  errors  of  observation  and  reduction,  and  the  corrections  for  motion 
derived  from  the  tabular  places  seem  satisfactory. 

The  Washington  north  polar  distances  of  Mars,  uncorrected  for  parallax,  were 
compared  with  the  tabular  places  in  the  American  Ephemeris,  and  a  series  of  values 
C. — 0.  obtained.  These  values  were  better  shown  graphically  than  analytically,  and 
from  the  curve  best  representing  these  quantities  the  residuals  in  Table  XI  were  ob- 
tained. From  these  residuals,  the  probable  error  of  a  single  observation  of  Mars  was 
found  to  be  ±0^.45  2. 

From  a  similar  discussion,  the  Melbourne  observations  give  for  the  probable  error 
of  a  single  observation  of  Mars  dbo".552. 

The  Leyden  observations  that  have  been  used  in  this  discussion  were  similarly 
treated,  and  give  for  the  probable  error  of  a  single  observation  it  o/'3i  i. 

The  observations  at  Sydney,  Cape  of  Good  Hope,  and  Cambridge  were  too  few  to 
give  results  of  much  weight  from  this  method  of  treatment,  and  they  were  not  dis- 
cussed. The  probable  errors  from  the  last-mentioned  stations  were  undoubtedly 
greater  than  that  from  the  Leydon  work,  and  I  have  decided  to  adopt  ±  o".45  as  the 
probable  error  of  a  single  observation  of  Mars  at  each  station. 


From  a  discussion  of  the  observations  of  the  comparison  stars  at  Washington  on 
every  night  when  all  the  stars  were  observed,  the  probable  error  of  a  single  observa- 
tion, including  the  work  of  all  the  observers,  was  found  to  be  dbo''.302.  From  the 
work  of  three  of  the  observers,  the  probable  eiror  of  a  single  observation  was  found 
to  be  it  o". 2  2  7. 
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From  the  Melbourne  observations,  the  probable  error  of  a  single  observation  was 
found  to  be  it  o".349, 

From  the  Leyden  observations,  the  probable  error  of  a  single  observation  was 
found  to  be  ±o".255. 

No  attempt  was  made  to  determine  the  probable  error  at  the  other  stations,  on 
account  of  the  small  number  of  observations,  but  for  all  the  stations  the  probable 
error  of  a  single  observation  has  been  assumed  to  be  i  o'^33. 

In  obtaining  the  value  of  n  from  the  foregoing  data,  and  in  deducing  the  motion  of 
Mars  from  the  positions  in  the  American  p]phemeris,  the  following  data  have  been  used : 
The  adopted  positions  of  the  observing-stations  are  as  follows : 

Longitude  east  of  Washington.  Latitude. 

li.        m.  8.  o  /  // 

Washington    -     -     -     -  o  o  0.0  +38  53  38.8 

Cambridge      -     -     -     -  o  23  41. i  +42  22  48.1 

Leyden 5  26  8.3  +52  9  20.3 

Cape  of  Good  Hope     -  6  22  7.8  —33  56  3.5 

Melbourne      -     -     -     -  14  48  6.9  —37  49  53-3 

Sydney 15  ^3  2.7  —33  51  41. i 

For  the  figure  of  the  earth,  the  following  values  of  the  axes  of  the  terrestrial 
spheroid  have  been  adopted : 

a  =20926202,  />zz  20854895.* 

From  these  values,  by  means  of  the  ordinary  formulae,  we  obtain  log  p,  radius 
of  the  earth  at  the  observing-station,  and  r,  the  angle  of  the  vertical,  as  follows : 

IjOg   fi  V 

Washington 9.9994192  11  27.62 

Cambridge     --.---  9.9993002  11  40.89 

Leyden     - 9.9990808  11  21.63 

Cape  of  Good  Hope     -     -     -  9.9995414  10  51.34 

Melbourne 9.9994458  11  21.55 

Sydney 9-9995430  10  50.66 

The  effect  of  parallax  on  the  nortli  polar  distance  of  Mars  at  transit  at  any 
station  z^tt  .  ,  ~     »  where  tt  is  the  mean  equatorial  horizontal  pai-allax  of  the 

sun,  p  the  radius  of  the  earth  at  the  observing-station,  z  the  zenith  distance  of  Mars, 
V  the  angle  of  the  vertical  for  the  station,  and  /•  is  the  distance  of  Mars  from  the 
center  of  the  earth,  the  sun's  mean  distance  being  taken  as  the  unit. 

If,  in  the  above  formula,  the  factor  of  ;r  at  a  northern  station  be  designated  hy  f, 
and  at  a  southern  station  by./',  then,  in  a  combination  of  the  results  at  any  two  stations, 
one   north   and   the   other   south,   we  shall   have  for  the  whole  efiect  of  parallax 

})=7r  (f+f^).     Putting  Fzz/+./',  we  have  for  each  date  ;r  zz^-,. 

*Col.  A.  R.  CiJiiiKK,  C.  B.,  F.  R.  8.;   Philosophical  Magazine,  vol.  vi,  p.  86,  1878. 
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WEIGHTS. 


The  adopted  probable  error  of  a  single  observation  of  Mars  is  ±o''.45.  The 
adopted  probable  error  of  a  single  observation  of  a  star  is  ito".33.  Hence,  the 
probable  error  of  the  result  of  a  combination  of  N.  and  S.  observations  of  Mars  is 

A  similar  combination  for  the  same  star  gives  ^2  x  o'^33^  and  for  n  stars  the 
probable  error  is 


2  X  o''.33^ 
n 


Therefore,  the  probable  eiTor  of  a  single  night's  work  at  a  pair  of  stations,  one 
north  and  one  south,  is 


«zz 


^^^^  X  o".33-y+  (yi  X  OAPJ 


II  2 

whence  €^  = -—  x  2  x  d' .\^\  and  the  weight  of  the  value  of  n  on  each  day  is 


^(;  =1  -5  X  F. 

The  following  table  gives  the  computed  values  of  /  and  /'  for  each  group  of 
stations : 

Table  XII. 

Washington  and  MeWourm. 


Date. 


1877. 
July    29 


/ 


/' 


Aug. 


Sept. 


30 

6 

21 

27 

28 

I 

21 
24 


I. 65512 
I . 66989 

1.77419 
I. 97214 
2.02491 
2.03128 
2.04914 
2.00420 
1.93689 
I . 89489 


I. 0345 I 
1.04322 

1.09794 
1.16185 

X.16219 

I. 16082 

1.15141 
I . 08060 
1.04059 
1.02000 


Date. 

/ 

1.00626 

1877. 
Sept.  26 

1.86438 

Oct.   I 

I. 78107 

0.97231 

2 

1.76344 

0.96564 

6 

1,69070 

0.93939 

9 

1.63452 

0.92080 

12 

I. 57771 

0.90277 

14 

1.53974 

0.S9116 

15 

I . 52080 

0.88549 

17 

1.48305 

0.87442 

Washington  and  Sydney. 


July  2q  ' 

I. 65512 

0.89721 

Sept.   3 

2.05315 

1 

0.97679 

30 

I . 66989 

0.90466 

24 

I . 89489 

0.86591 

Aug.   6 

I. 77419 

0.95098 

Oct.  12 

I. 57771 

0.77343 

18 

1.93906 

0.99618 

14 

I . 53974 

0.76474 

21 

I. 97214 

0.99955 

15 

1.52080 

0.76053 

Sept.  I 

2.04914 

0.98384 

1 
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Table  XII — Continued. 
Washington  and  Cape  of  Good  Hope. 


Date, 

/ 

• 

I. 77419 

0.95369 

Date. 

_ 

1877. 
Sept.  26 

/ 

/• 

1877. 
Aug.   6 

1.86438 

0.85740 

18 

1.93906 

0.99918 

Oct.   I 

I. 78107 

0.82992 

Sept.  I 

2.04914 

0.98697 

2 

1 

1.76344 

0.82461 

3 

2.05315 

0.97992 

61 

1.69070 

0.80410 

24 

1.89489 

0.86876 

1 

" 

Leyden  and  Melbourne. 


July 

20 

I . 7940S 

21 

I. 81052 

23 

I . 84379 

30 

I. 96312 

Aug. 

6 

2.08327 

8  ■ 

2.11672 

15 

2.22568 

17 

2.25340 

21 

2.30250 

22 

2.31325 

30 

2.36890 

Sept. 

I 

2.37858 

2 

2.38032 

4 

2.38090 

0.94969 

Sept. 

17 

2.29237 

1.06756 

0.95953 

21 

2.23705 

1.04059 

0.97900 

25 

2.17193 

1.01312 

1.04322 

27 

2. I 3641 

0.99941 

1.09794 

Oct. 

2 

2.04103 

0. 96564 

1.11114 

3  i 

2.02109 

0.95903 

I. 14654 

4' 

2.00094 

0.95249 

I. 15328 

5  1 

1.98060 

0.94600 

1.16185 

6 

1.96011 

0.93939 

I. 16294 

9; 

1.89790 

0.92080 

I. 15520 

14! 

1.79345 

0.891 16 

• 

1.15141 

15 

1.77263 

0.88549 

1.14814 

20 

1.66983 

0.85844 

I. 14060 

4 

Camhridge  and  Melbourne. 


Aug.  28 

2.12946 

30 

2.13675 

Sept.  16 

2.08703 

22 

2.01232 

23 

1.99770 

I. 16082 

Sept.  24 

1.98254 

I. 15520 

30 

1.88229 

1.074T2 

Oct.   I 

I . 86432 

1.03375 

7 

1-75151 

1.026S7 

13 

1.63443 

1.02000 

0.97903 
0.97231 

0.93325 

0.89692 
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The  following  table  exhibits  the  values  of  F,  ^;,  and  n  in  the  equation  ttzu  ^ 

together  with  the  number  of  stars  observed,  and  the  computed  weight  for  each  date. 
It  also  gives  the  value  of  tt  deduced  from  each  pair  of  stations.  The  quantities 
inclosed  in  parentheses  have  not  been  employed  in  deducing  the  value  of  tt  for  each 
pair  of  stations,  nor  in  obtaining  the  final  result  : 

Table  XIII. 
Washington  and  Melbourne. 


n  =  8".97I2  ±  o".03i6. 


Washington  and  Sydney. 


1 

1 

i      Date. 

1                 ; 

F 

P 

It 

Number 
of  Stars. 

Weight. 

1     1877. 
:  July    29  1 

2.68963 

25.15 

II 

9-351 

8 

6.223 

30 

2.71311 

,      24.67 

9-093 

8 

6.277 

;  Aug.     6 

2.87213 

i      25.76 

8.969 

8 

6.645 

"  ; 

3.13399 

27.05 

8.631 

8 

7.251 

27  ; 

3.18710 

28.02 

8.792 

8 

7.374 

28 

3.19210 

28.69 

8.988 

8 

7.386 

1  Sept.     I 

3.20055 

29.42 

9.192 

8 

7.405 

15  i 

3.08480 

1      27.18 

8. 811 

4 

6.715 

21 

2.9774.8 

i      26.56 

8.920 

8 

6.889 

1             24  ■ 

2.91489 

\      25.48 

8.741 

7 

6.684 

i          26 

2.87064 

,       26.22 

9-134 

8 

6.642 

1  Oct.       I  1 

1 

2.75338 

24.66 

8.956 

8 

6.371 

2  ■ 

2.729^8 

24.28 

8.897 

8 

6.314 

6 

2.63009 

23.64 

8.988 

7 

6.031 

i          9  ■ 

2.55532 

23.41 

9. 161 

4 

5.562 

;          12 

1              ' 

2.48048 

22.30 

8.990 

8 

5.739 

M  ; 

2.43090 

21.70 

8.927 

7 

5-574 

'5| 

2.40629 

20.82 

8.652 

8 

5.568 

17! 

i 

2.35747 

'       22.10 

1 

9.374 

5 

5.255 

July 

29, 

2.55233 

• 

22.88 

8.964 

30 

2.57455 

20.50 

(7.963) 

Aug, 

6 

€.72517 

25.90 

,    (9.504) 

18  ' 

2,93524 

23.10 

(7.870) 

21 

2.97169 

26.66 

i     8.971 

Sept. 

I 

3.03298 

27.70 

9.133 

3, 

3.02994 

26.77 

8.835 

44 

1 

2.76080 

24-74 

8.961 

1 

Oct. 

12 : 

2.351x4 

20.62 

8.770 

14 

2.30448 

18.39 

(7.980) 

15 

2.28133 

19.22 

1 

1     8.425 

1 

5 

5.690 

8 

(5.960) 

7 

(6.249) 

6 

(6.651) 

8 

6.876 

5 

6.761 

5 

6.754 

7 

6.331 

4 

5.118 

4 

(5.016) 

4 

4.966 

n  =  8".8846  ±  o".0546. 
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Table  XIII — Continued. 
Washington  and  Cape  of  Good  Hope, 


Date. 

F 

P 

TT 

Number 
of  Stars. 

Weight. 

1877. 
Aug.     6 

2.72788 

23.86 

n 
8.747 

6 

6. 181 

18 

2.93824 

26.71 

9.090 

6 

6.658 

Sept.      I 

3.03611 

29.67 

(9.772) 

7 

(6.962) 

3 

3.03307 

29.00 

(9.561) 

5 

(6.761) 

24 

2.76365 

24.72 

8.945 

6 

6.263 

26 

2.72178 

24.53 

9.012 

5 

6.067 

Oct.       I 

2.61099 

24.25 

9.288 

5 

5.820 

2 

2.58805 

22.83 

8.821 

5 

5.769 

6 

2.49480 

20.74 

8.313 

5 

5.561 

TT  =  8".896o  ±  o".0725. 


Melbourne  and  Leyden. 


July 

20 

2.74377 

24.63 

8.977 

4 

5.973 

21 

2.77005 

23.71 

8.559 

7 

6.352 

23 

2.82279 

25.08 

8.885 

7 

6.473 

30 

3.00630 

26.54 

8.828 

8 

6.956 

:  Aug. 

6 

3.18121 

28.91 

9.088 

8 

7.360 

1 
1 

8 

3.22786 

29.06 

9.003 

8 

7.468 

1 

15 

3.37222 

29.30 

8.689 

6 

7.642 

1 

17 

3 . 40668 

30.76 

9.029 

8 

7.882 

1 

21 

3.46435 

32.30 

9.324 

6 

7.850 

1 

1 

22 

3.47619 

30.60 

8.803 

4 

7.567 

' 

30 

3.52410 

31.21 

8.856 

4 

7.671 

,  Sept. 

I 

3.53599 

32.55 

9.205 

5 

7.882 

2 

3.52846 

30.88 

8.752 

8 

8.164 

1 

1 

4 

3.52150 

32.53 

9.238 

6 

7.980 

t 

17 

3.36093 

29.97 

8.917 

4 

7.316 

1 

1 

21 

3.27764 

29.60 

9.031 

8 

7.584 

25 

3.18505 

27.83 

I         8.738 

7 

7.304 

27 

1         3.13582 

28.27 

!         9.015 

8 

7.255 

Oct. 

2 

3.00667 

26.21 

8.717 

8 

6.957 

• 

3 

1         2.98012 

26.27 

8.815 

8 

6.895 

■ 

4 

2.95343 

26.49 

8 .  969 

8 

6.834 

, 

5 

2.92660 

25.86 

8.836 

8 

6.771 

1 

6 

'         2.89950 

1 

26.54 

9.153 

8 

6.709     i 

1 

9 

2.81870 

25.85 

\         9. 171 

7 

6.463 

, 

14 

2.68461 

24.57 

9.152 

7 

6.156 

15 

2.65812 

24.39 

9.176 

7 

i         6.095 

1 

1 

20 

,         2.52827 

23.49 

9.291 

1 

6 

5.729 

i 

TT  —  8".q693  i 

:  o",026o. 
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Table  XIII — Continued. 
Melbourne  and  Cambridge 


Date. 

1 

F. 

P 

1 

n 

Number 
of  Stars. 

Weight. 

1877. 
Aug.   28 

3.29028 

99 

30.18 

It 
,    9.J72 

7 

7.545 

30 

3.29195 

30.49 

9.262 

8 

7.617 

Sept.   16 

3.16115 

28.76 

9.098 

6 

7.163 

22 

3.04607 

28.49 

9-353 

6 

6.903 

23 

3.02457 

27.70 

9.158 

7 

6.935 

24 

3.00254 

26.41 

8.796 

7 

6.885 

30 

2.86132 

25.68 

8.975 

4 

6.228 

Oct.       I 

2.83663 

25. 8t 

9.099 

7 

6.504 

7 

2.68476 

24.82 

9.245 

6 

6.084 

13 

2.53135 

23.33 

9.216 

6 

1 

5.736 

IT  =  9".I382  ± 

.  o".0496. 

In  comparing  the  Washington  and  Melbourne  results  on  July  30,  August  6,  and 
October  14  with  those  of  Washington  and  Sydney  on  the  same  dates,  it  is  evident 
that  there  is  something  abnonnal  in  the  Sydney  observations.  Similar  comparisons 
with  observations  at  other  stations  indicate  defects  in  the  Sydney  observations  of 
August  18,  and  in  those  of  the  Cape  of  Good  Hope  on  September  i  and  3. 

Although  the  rejection  of  observations  is,  in  most  cases,  a  matter  for  very  serious 
consideration,  these  cases  seem  to  me  to  be  so  plainly  due  to  some  unknown  error  that 
I  have  rejected  from  the  computations  of  the  separate,  and  from  the  final  values  o 
;r,  all  those  results  inclosed  in  parentheses. 

Taking  the  mean  of  the  remaining  seventy  results  from  all  the  stations,  with  regard 
to  the  weights,  we  have — 

;r  =  8^.980  it  o.''oi  72. 

The  results  from  the  Melbourne  and  Cambridge  combination  seem  to  indicate 
either  that  the  value  found  for  ir  is  certainly  too  gi'eat,  or  that  the  observations  at  the 
first  five  stations  are  all  affected  by  a  systematic  error. 

This  difference  may  arise  from  the  method  of  observing  over  inclined  threads  at 
Cambridge,  for  the  agreement  of  the  results  among  themselves  is  very  satisfactory; 
but,  whatever  the  cause  of  the  discrepancy  may  be,  it  has  not  been  deemed  advisable 
to  employ  these  values  in  obtaining  the  final  result. 

Omitting  the  results  derived  from  the  Cambridge  observations,  and  also  those 
inclosed  in  parentheses,  and  taking  the  mean  of  the  remaining  sixty  results  with  regard 
to  the  computed  weights,  we  have  for  a  final  result — 

^  =  8  '953  ±  0  -019- 

This  value  of  tt  is  undoubtedly  greater  than  would  be  assigned  by  a  large 
majority  of  astronomers,  but  it  fairly  represents  what  the  method  will  give  from  such 
observations  as  were  at  hand  for  this  discussion. 
App.  in 6 
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A  VALUE  OF  THE  SOLAR  PARALLAX. 


The  prescribed  method  of  observing  was  fully  carried  out  at  only  two  stations, 
and  partially  at  one.  Where  the  plan  of  the  circular  was  strictly  followed  the  char- 
acter of  the  work  was  decidedly  superior  to  that  where  the  directions  were  disregarded. 

In  such  observations,  none  but  experienced  and  thoroughly-trained  observers 
should  take  any  part,  for  there  is  no  more  vicious  notion  among  astronomers,  both 
amateur  and  professional,  than  the  belief  that  any  intelligent  man,  with  a  few  months' 
training,  can  make  trustworthy  observations  with  a  meridian  instrument  No  man  can 
become  a  thoroughly  good  observer  without  at  least  two  yeai-s'  of  constant  practice, 
with  the  best  advice;  some  require  at  least  four  years,  while  there  are  many  who  can 
never  become  good  observers. 

The  method  of  determining  the  solar  parallax  from  meridian  observations  of  Mars 
has  never  had  a  fair  trial. 

The  principal  obstacle  to  be  overcome  is  the  desire  of  each  observatory  to 
co-operate  in  its  own  way  (if  at  all),  thereby  wasting  its  own  work  and  rendering 
good  observations  at  other  stations  useless. 

I  sincerely  hope  that,  at  the  next  favorable  opposition  of  Mars,  all  astronomers 
favorably  situated  will,  from  their  regard  for  the  progress  of  astronomical  knowledge, 
be  able  to  rise  above  all  jealousies  and  prejudices,  and  unite  upon  some  plan  to  give 
this  method  one  fair  trial  before  it  is  condemned. 

It  has  been  urged  frequently  that  this  method  will  always  give  too  large  a  value 
of  ;r,  and  for  convenience  of  comparison  I  append  the  following  table  of  the  modern 
results  from  meridian  observations : 

Table  XIV. 


Stations. 


1862. 
Pulkowa  and  Cape  of  Good  Hope  . 
Greenwich  and  Williamstown 
Greenwich  and  Cape  of  Good  Hope 
Santiago  and  Washington 
Santiago  and  Washington 

Santiago  and  Albany 

Santiago  and  Upsala 


Number  of 
Comparisons. 


13 
ao 

12 
9 

6 


Values  of  «• 


References. 


It 


8.964 
8*.  930 
8 

8.834 
8.636 
8. 611 


1 8". 767 


1877. 

Washington  and  Melbourne   .     .     . 
Washington  and  Sydney    .... 
Washington  and  Cape  of  Good  Hope 
Melbourne  and  Leyden      .... 
Melbourne  and  Cambridge    . 


19 

7 

7 

27 
10 


8.S71 


8.971 
8.885 
8.896 
8.969 
9.138 


A  St.  Nach.,  No.  1409. 
Mem.  R.  A.  S.,  vol.  xxxiii. 
Mem.  R.  A.  S.,  vol.  xxxiii. 
Washington  Obs.,  1863,  A  pp.  A. 
Washington  Obs.,  1863,  A  pp.  A. 
Washington  Obs.,  1863,  A  pp.  A. 
Ast.  Nach.,  No.  161 5. 


8". 953 


Neglecting  the  last  value,  for  reasons  previously  mentioned,  we  find  the  different 
results  ranging  between  8^.971  and  8''.6ii,  and  among  them  some,  at  least,  will  not 
be  deemed  too  large. 

Although  it  has  been  assumed  that  this  method  is  certain  to  give  too  large  a  value 
of  ?r,  it  is  only  recently  that  a  definite  cause  for  the  error  has  been  assigned. 
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While  conducting  some  experiments  with  the  9.6-inch  Equatorial  upon  the  disk  of 
Jupiter  in  November,  1 880,  with  a  view  to  ascertaining  the  effect  of  different-colored 
fields  on  the  apparent  relative  magnitudes  of  segments  formed  on  the  upper  and  lower 
limbs  of  the  planet  by  the  bisecting  threads  used,  as  proposed  in  my  circular,  I 
received  a  note  from  Mr.  David  Gill,  Her  Majesty's  astronomer,  at  the  Cape  of  Good 
Hope,  containing  the  statement  that  meridian  observ^ations  of  Mars  were  not  trust- 
worthy, because  of  a  "systematic  error  due  to  the  chromatic  dispersion  of  the  atmos- 
phere. By  this,  the  upper  limb  will  be  fringed  with  blue  and  the  lower  limb  with  red, 
and  there  will  be  a  tendency  on  the  part  of  the  observer,  particularly  in  an  illuminated 
field,  to  cut  more  deeply  into  the  blue  or  violet  limb  than  into  the  more  visible  red 
limb — and  hence  to  get  too  great  a  value  of  the  parallax."  This  theory  has  since 
appeared  in  Mr.  Gill's  paper  on  the  value  of  the  solar  parallax,  from  Heliometer 
Measures  in  1877. 

As  this  statement  referred  directly  to  the  matter  under  investigation,  I  continued 
the  work  as  long  as  the  weather  would  permit. 

The  altitude  of  Jupiter  in  November,  1 880,  was  about  12°  greater  than  that  of 
Mars  at  opposition  in  1877. 

In  a  totally  dark  field  with  dark  threads,  I  moved  the  two  threads  until,  to  my 
eye,  exactly  equal  segments  were  cut  from  the  upper  and  lower  limbs  of  the  disk. 
This  arrangement  was  intended  to  give  the  maximum  effect  to  the  red  and  to  the 
violet  or  blue  fringes  on  the  limbs  of  the  planet.  By  changing  the  color  of  the  light 
in  the  field  it  would  be  easy  to  detect  any  change  in  the  relative  magnitudes  of  the 
two  segments  due  to  the  effect  of  colored  light  on  the  colored  fringes. 

When  the  planet  was  still  in  view,  the  following  changes  were  made  in  the  order 
given:  I  St.  With  a  dark  field  the  threads  were  illuminated  with  a  faint  and  then  by  a 
strong  light  2d.  The  field  was  illuminated  with  a  faint  and  then  with  a  strong  white 
light,  the  threads  remaining  dark.  3d.  The  field  was  illuminated  with  a  faint  and 
then  with  a  strong  red  light,  the  threads  remaining  dark. 

These  experiments  were  repeated  twice  each  night  for  several  nights,  both  as 
given  above  and  in  the  reverse  order,  and  though  I  examined  the  phenomena  with 
the  greatest  care,  I  was  unable  to  see  any  change  whatever  in  the  relative  size  of  the 
segments  under  any  of  the  changes  of  illumination.  -  At  the  same  time  the  eye  was 
able  to  detect  the  change  in  magnitude  arising  from  the  slight  movement  of  one  thread, 
by  the  micrometer  screw.  So  far  as  this  experiment  goes,  it  shows  that,  for  my  eye, 
the  position  of  the  threads  would  be  the  same  with  or  without  illumination,  and,  in 
my  own  case,  Mr.  Gill's  objection  does  not  hold  good. 

It  is  intended  to  pursue  this  investigation  on  the  disk  of  Mars. 
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REPORT 


ON  THE 


DETERMINATION  OF  THE  LONGITUDE 


OF  THE 


CINCINNATI  OBSERVATORY 


AT 


MOUNT   LOOKOUT,    HAMILTON   COUNTY,   OHIO. 
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U.  S.  Naval  Observatory,  October  24,  1879. 

Sir  :  I  have  the  honor  to  present  the  following  Report  on  the  Determination  of  the 
Longitude  of  the  Cincinnati  Observatory  at  Mount  Lookout,  Hamilton  County,  Ohio. 
This  work  was  undertaken  in  1877  at  the  request  of  Prof  Ormond  Stone,  Director  of 
the  Cincinnati  Observatory,  who  has  furnished  the  accompanying  report  on  the  instru- 
ments used  by  him  in  the  work  and  on  the  method  of  determining  the  corrections  and 
rates  of  his  clock. 

The  observations  and  computations  at  this  observatory  were  made  by  the 
observers  with  the  Transit  Circle.  The  following  table  presents  the  observations 
made  here  for  the  determination  of  clock  corrections  together  with  the  methods  of 
reduction. 

The T^r^f  column  contains  the  date  of  the  observations;  the  second  column  the 
name  of  the  star ;  the  third  column  the  initial  of  the  observer's  name :  E.  denoting 
Professor  Eastman  ;  F.,  Assistant  Frisby  ;  S ,  Assistant  Skinner  ;  and  P.,  Assistant 
Paul.  The  fourth  column  gives  the  number  of  transits  observed ;  the  fifth  column  the 
mean  of  the  transits ;  the  sixths  seventh,  and  eighth  columns  the  azimuth,  level,  and  coUi- 
mation  connections;  the  win^A -column  the  sum  of  the  sixth,  seventh,  and  eighth  col- 
umns ;  the  tenth  column  the  observed  apparent  place  of  the  star ;  the  eleventh  column 
the  adopted  right  ascensions  of  the  stars,  which  are  those  given  by  the  American  Kphem- 
eris,  with  the  following  coiTections : 


Star. 

Correction. 

Polaris  .... 

s. 
0.36 

51  Cephei  .     . 

+ 

0.14 

a*   Canum  Venati 

-*- 

0.03 

Q    Virginis      .     . 

— 

0,04 

a    Virginis     . 

— 

0.03 

C    Virginis      .     . 

— 

O.OI 

ff    Bootis  .     .     . 

— 

0.04 

e     Bootis   . 

-f 

O.OI 

a*  Librae    . 

0.00 

/3    Libras    . 

0.00 

fi^   Bootis  . 

— 

0.04 

a    Coronae  Borealis 

+ 

O.OI 

a    Serpentis    .     . 

4- 

0.03 

Star. 


Serpentis  . 

Scorpii  . 

Ophiuchi  . 

Herculis  . 

Ophiuchi  . 

o\   Herculis  . 

a    Ophiuchi  . 

Sagittarii  . 

Ursx  Mi  nor  is 

Serpentis  . 

Aquilac  . 
a    Lyrae 

j3    Lyrae      .  . 


d 
I 


Correction, 
s. 

—      O.OI 

—  0.02 
0.00 
0.00 

+  0.07 
-t-     0.02 

-h  0.04 

+  0.03 

—  0.06 
+  O.IO 
+  0.08 
-h  O  03 
-h  0.04 


Star. 


y  Aquilae . 

a  Aquilas  . 

A  UrssB  Minoris 

r  Aquilae . 

o«  Capricorni. 

tr  Capricorni . 

a  Cygni    .     . 

V  Cygni    .     . 
6i»  Cygni    .     . 

a  Aquarii. 

w  Piscium 

/  Pegasi  .     . 


1 

n 

Correction. 

s. 

+ 

0.03 

'     + 

0.04 

— 

0.41 

H- 

0.03 

-H 

0.06 

^ 

0.04 

'     + 

0.04 

1     ^^ 

0.04 

!  + 

O.OI 

1  + 

0.02 

1 

0.00 

1    + 
1 

O.OI 

4  DETERMINATION  OF  THE  LONGITUDE  OP  THE  CINCINNATI  OBSERVATORY  AT 

The  twelfth  column  contains  the  observed  clock  corrections,  and  the  thirteenth 
column  contains  the  difference  between  the  adopted  clock  correction,  computed  for  a 
given  epoch  on  each  night,  and  each  observed  correction  when  corrected  for  rate. 

Observations  at  the  United  States  Naval  Observatory  for  the  Determination  of  the  Clock 

Corrections  and  Mates, 


Date. 

Star. 

Observer. 

Number  of 
Transits. 

Mean 
Thread. 

Aa 

Bb 

Cc 

Instrumental 
Corrections. 

Correc  ted 
Transit. 

Adopted 
Right  Ascen. 

Observed 
Clock  Corr. 

V 

1877. 
May  28 

o« 

Can.  Venat . 

E. 

9 

h.  m.      s. 
12  50  28.84 

s. 
0.000 

s. 
—0.076 

s. 

-ho.113 

s.  . 
+0.04 

s. 
28.88 

1 
s. 
19.20 

s. 
-  9.68 

s. 
0.03 

e 

Virginis .     . 

E. 

9 

13     3  47.67 

—0.692 

-0.043 

+0.087 

-0.65 

47.02 

37.34 

.68 

.03. 

Polaris,  S.  P. 

E. 

7 

13  41.17 

a             • 

+  1.528 

-3.747 

«          ■ 

•          • 

55.68 

«   . 

1 

•      • 

a 

Virginis .     . 

E. 

9 

• 

18  55.76 

-0.769 

—0.039 

+0.087 

-0.72 

55.04 

45.33 

.71 

.01 

,c 

Virginis . 

E. 

9 

28  38.43 

.627 

.046 

.084 

-0.59 

37.84 

28.11 

.73 

.04 

7 

Bootis     .     . 

E. 

9 

13  49    2.46 

.359 

.059 

.088 

-0.33 

2.13 

52.42 

.7" 

.03 

/? 

Librse 

E. 

9 

15  10  36.78 

.747 

.040 

.076 

-0.71 

36.07 

26.28 

.79 

.15 

^» 

Bootis     .     . 

E. 

9 

20    3.38 

.024 

.075 

.095 

0.00 

3.38 

53.73 

.65 

.01 

a 

Cor.  Borealis 

E. 

9 

29  41.52 

.229 

.065 

.082 

—0.21 

41.31 

3f.8o 

.51 

.12. 

a 

Serpentis 

E. 

9 

38  25.62 

.533 

.050 

.073 

—0.51 

25.11 

15.52 

.59 

.04 

e 

Serpentis 

E. 

9 

15  44  54.22 

-0  559 

—0.049 

+0.072 

-0.54 

53.68 

44.05 

-  9.63 

.01 

May  31 

a« 

Can.  Venat. . 

P. 

9 

12  50  28.94 

0.000 

—0.125 

4-0.157 

+0.03 

> 

28.97 

19. 16 

-  9.81 

0.13 

ti 

Virginis. 

P. 

9 

13     3  47.84 

-0.619 

—0.070 

+0.120 

-C.57 

47.27 

37.32 

.95 

.02 

Polaris,  S.  P. 

P. 

9 

13  40.48 

.      . 

+  2.512 

-5.»05 

•          ■ 

•           ■ 

58  00 

•      • 

•        • 

a 

Virginis . 

P. 

9 

18  55.90 

-0.689 

—0.064 

+o.ri9 

—0.63 

55.27 

45.32 

.95 

.02 

r 

Virginis .     . 

P. 

9 

28  38.55 

.561 

.075 

."5 

—0.52 

38.03 

28.10 

.93 

.00 

V 

Bootis     .      . 

P. 

9 

13  49    2-54 

.321 

.096 

.119 

-0.30 

2.24 

52.41 

.83 

.09 

t 

Bootis     .     . 

P. 

9 

14  39  49.94 

.197 

.107 

.116 

—0.19 

49-75 

39.88 

9.87 

.04 

«« 

Librx 

P. 

9 

14  44   18.16 

.753 

.059 

.106 

—0.71 

17.45 

7  41 

10.04 

.13 

/5 

Librse      .     . 

P. 

9 

15  10  36.96 

.668 

.066 

.097 

—0.64 

36.32 

26.30 

10.02 

.12 

^» 

Bootis 

P. 

9 

20     3.59 

.021 

.  123 

.120 

—0.02 

3.57 

53.73 

9.84 

.06 

« 

Cor.  Borealis 

P. 

9 

15  29  4r.93 

-0.205 

-   .107 

vo.  103 

—0.21 

41.72 

31.81 

-  9.91 

0.02 

July  13 

P 

Librae 

S. 

9 

15  10  32.26 

-0.744 

— 0  046 

+0.T2I 

—0.67 

31.59 

26.20 

-  5-39 

0.03 

f^' 

Bootis     .     . 

S. 

9 

19  58.71 

.024 

.0S6 

.152 

+0.04 

58.75 

53.36 

.39 

.03 

a 

Cor.  Borealis 

S. 

9 

29  37.07 

.228 

.075 

.133 

—0.17 

36.90 

21.59 

.31 

•05 

a 

Serpentis     . 

s. 

9 

38  21.30 

.531 

.058 

.119 

-0.47 

20.83 

15  48 

.35 

.01 

f 

Serpentis 

s. 

9 

15  44  49. 9» 

.557 

.057 

.117 

—0.50 

49.41 

44.05 

.36 

.00 

a 

Ophiuchi 

s. 

9 

17  29  22.43 

.436 

.063 

.118 

-0.38 

22.05 

16.71 

.34 

.01  . 

H' 

Sagittarii 

s. 

9 

18     6  34.50 

.922 

.036 

0.108 

—0.85 

33.65 

28.36 

.29 

.06 

6 

Ursx  Min.  . 

s. 

5 

12     1.36 

«           • 

.773 

1.690 

•          ■ 

•           • 

8.09 

a        . 

.      . 

n 

Serpentis 

s. 

9 

15     6.18 

.663 

.051 

O.IOO 

—0.61 

5.57 

0.21 

.36 

.01  ■ 

I 

Aquilae    . 

s. 

9 

18  28  40.48 

.736 

.047 

.XOO 

-0.68 

39.80 

34.45 

.35 

.01 

y 

Aquilae   . 

s. 

9 

19  40  33-87 

.483 

.061 

.091 

-0.45 

33.42 

28.05 

.37 

.03 

a 

Aquilse   . 

s. 

9 

44  56.11 

.508 

0.059 

0.091 

—0.48 

55.63 

50.29 

.34 

1 
.00 

A 

Ursae  Min.  . 

s. 

4 

46  53.35 

•          • 

2.350 

4.790 

*     . 

•     . 

31.73 

•                  • 

•     . 

]  r 

Aquilae   . 

s. 

9 

19  58   17.01 

.530 

0.058 

0.088 

-0.50 

16.51 

IX. 26 

.25 

09 

a« 

Capricorni  . 

s. 

9 

20  II  23.68 

.800 

.043 

.088 

—0.76 

22.92 

17.52 

.40 

06 

n 

Capricorni   . 

s. 

9 

20  20  26.84 

-0.884 

—0.039 

+0.090 

—0.83 

26.01 

20.67 

-       5.34 

.00 
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Observations  for  the  Determination  of  the  Clock  Corrections  and  Bates 

' — Continued. 

Date. 

Star, 

• 

t 

JO 

0 

Number  of 
Transits. 

Mean 
Thread. 

Aa 

1 

Cc 

Instrumental 
Corrections. 

Corrected 
Transit. 

Adopted 
Right  A  seen. 

Observed 
Clock  Corr. 

V 

s. 

1877. 

h.  m.      s. 

s. 

s. 

s. 

s. 

s. 

s. 

s. 

July  14 

a 

Scorpii    .     . 

p. 

9 

16  21     2.27 

—0.997 

—0.067 

+0.135 

-0.93 

1.34 

55.60 

-  5.74 

0.09 

c 

Ophiuchi      . 

p. 

9 

30  32.86 

-0.759 

.094 

.122 

-0.73 

32.13 

26.49 

.64 

.02 

n 

Herculis.     . 

p. 

9 

38  49.34 

+  0.004 

.183 

.155 

—0.02 

49  32 

43.67 

.65 

.01 

« 

Ophiuchi 

p. 

9 

16  52    0.08 

—0.490 

.126 

.121 

—0.50 

59.58 

53.91 

.67 

.01 

. 

ai 

Herculis.     . 

p. 

9 

17    9  "54 

.421 

0.133 

0.122 

-0.43 

IX. II 

5.48 

.63 

.04 

6 

UrssB  Min.  . 

p. 

5 

18  12    0.92 

•     . 

1. 614 

1. 901 

*     . 

•          • 

7.91 

•   * 

•   . 

a 

Lyrw .     .     . 

p. 

,   9 

32  55.16 

.004 

—0.182 

+0.143 

—  0.04 

55.12 

49.51 

.61 

.08 

51 

Cephei,  S.  P. 

p. 

5 

42  33.54 

•           • 

+  1.735 

—  2.280 

•     . 

•     . 

10.86 

•   . 

•   . 

P 

Lyrae 

p. 

9 

18  45  41.19 

.117 

—0. 169 

+O.I3I 

—0.16 

41.03 

35.43 

.60 

.09 

r 

Aquilae   .     . 

p. 

9 

19  40  34.36 

.480 

.127 

.109 

—0.50 

33.76 

28.06 

.70 

.op 

a 

Aquilae    . 

p. 

9 

44  56.54 

.505 

.124 

.108 

—0.52 

56.02 

50.30 

.72 

.02 

T 

Aquilae   . 

p. 

9 

19  58  17.54 

.527 

.121 

.106 

-0.54 

17.00 

11.27 

.73      .02 

Q« 

Caprlcorni  . 

p. 

9 

20  II  24.06 

-0.796 

—0.090  '+0.107 

1 

-0.78 

23.28 

17.52 

—  5.76    0.05 

Oct.    I 

y 

Aquilae  . 

F. 

9 

19  40  47.09 

-0.666 

—0.039 

+0.138 

-0.57 

46.52 

27.63 

-18.89 

0.07 

a 

Aquilao   .     . 

F. 

9 

45     9.39 

—0.701 

0.038       0.136 

—0.60 

8.79 

49.91 

.88 

.06 

X 

Ursac  Min.  . 

F. 

5 

45  41.36 

.     • 

1.528       7.305 

•          • 

•              m 

25.32 

.   * 

.       • 

T 

Aquilae   . 

F. 

9 

19  58  30.51    —0,732 

0.038       0.134 

—0.64 

29.87 

10.97 

.90 

.08 

a 

Cygni     .     . 

P. 

9 

20  37  35.11  1+0.197 

.062         .182 

+0.32 

35.43 

16.75 

.68 

.13 

V 

Cygni      .     . 

F. 

9 

20  52  56.47    +0.056 

.058         .168 

+0.17 

56.64 

37.91 

.73 

.08 

6V 

'  Cygni      .     . 

F. 

9 

21     I  44.72    —0.025 

.056 

.160 

+0.08 

44.80 

26.11 

.69 

.12 

1 

a 

Aquarii  . 

F 

9 

21  59  51.43    -0.877 

.034 

.119 

-0.79 

50.64 

31.75 

.89 

.09 

0 

Piscium  . 

F. 

9 

23  53  23.26   -0.745 

.037 

.107 

—0.68 

22.58 

3.73 

.85 

.061 

y 

Pegasi     .     . 

F. 

9 

0    7  17.44  '-0.585 

—0.041  1+0. 108 

—0.52 

16.92 

58.16 

—  18.76    0.03' 

'                          1 

INSTRUMENTAL   CONSTANTS. 

The  constants,  a,  6,  and  c,  employed  in  the  above  reductions,  were  determined 
according  to  the  methods  described  in  the  Introduction  to  the  Transit  Circle  Observa- 
tions in  the  Washington  Observations  for  1877,  and  their  values  on  each  night  are 
given  in  the  table  below : 


Date. 

Sid.  Hour. 

c 

b 

a 

1877. 
May        28 

h. 

12.8 

18.2 

s. 
+  0.088 

+  0.059 

8. 
—   0.059 

s. 
-  0.997 

31 

13.2 
15.5 

+  0.II8 
+  0.092 

—   O.III 

—  0.892 

July        13 

15.2 
18.2 

+  0.120 

+   O.IOO 

—   0.127 

-  0.993 

14 

16.3 
21.3 

+    O.I2I 
+    O.IOO 

—    0.142 

—  0.987 

October    i 

20.0 

+-  0.133 

o.i 

+  0.105 

-   0.044 

-  1.372 
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The  "  personal  equation"  of  the  observers  of  this  Observatory  was  determined  by 
the  use  of  the  apparatus  described  in  the  Introduction  to  the  Transit-Circle  work  in 
the  annual  volume  for  1875. 

The  following  table  presents  the  adopted  clock  coiTCctions  and  rates,  together 
with  the  corrections  to  be  applied  to  the  clock  corrections  for  the  personal  error  of  the 
observer : 


Date 

• 

1877 

• 

May 

28 

31 

July 

13 

14 

Oct. 

I 

> 

lA 

o 


E. 
P. 
S. 
P. 
F. 


Sidereal 

Clock 

Hour. 

Gorreciion. 

h. 

s. 

13.30 

-  9.703 

13.30 

-  9.930 

17.30 

-  5.348 

17.40 

-  5.666 

20.00 

—  18.819 

Computed 
Probable  error. 


s. 
±  0.015 

±  0.018 

±  0.007 

±    O.OII 

±  0.020 


Corr.  for  Per- 

Hourly 

sonal  Equation. 

Rate. 

s. 

s. 

+  0.105 

+0.0320 

+  0.131 

+0.0169 

—  0.020 

+0.0047 

+  0.208 

—0.0143 

+  0.024 

+0.0082 

OBSERVATIONS   AT   THE   CINCINNATI   OBSERVATORY. 

The  Transit  Instrument  employed  in  the  determination  of  time  at  Mount  Lookout 
was  made  by  Buff  &  Berger  of  Boston.  It  is  mounted  on  a  heavy  stone  pier  and  has 
a  clear  aperture  of  7^  millimeters  and  a  focal  length  of  7^  centimeters.  It  is  fur- 
nished with  a  diagonal  eye-piece,  magnifying  85  diameters,  and  a  reversing  carriage. 
The  value  of  one  division  of  the  level  is  I'^82.  The  clock  used  was  Molyneux  No. 
151,  rated  to  mean  time.  It  is  connected  with  the  chronograph  in  a  manner  precisely 
similar  to  that  employed  in  the  Naval  Observatory  and  described  in  Professor  Hakk- 
NESs'  "Report  on  the  Difference  of  Longitude  between  Washington  and  Havana,"  the 
pendulum  closing  the  circuit  every  second.  In  reading  off  the  chronograph  sheets  the 
fractions  of  a  second  were  always  measured  from  the  even  second. 

For  a  single  determination  of  time,  one  star  was  observed  north  and  another 
south  of  the  zenith,  and  when  convenient  at  approximately  equal  zenith  distances. 
The  instrument  was  then  reversed  and  one  north  and  one  south  star  observed.  When 
possible  two  such  determinations  were  made  each  evening,  the  signals  being  trans- 
mitted in  the  interval  between  the  two. 

In  the  reductions  Hansen's  formula  was  used.  In  computing  the  term  i  sec  q> 
(zz  inclination),  the  latitude  was  assumed  to  be  -f  39°  8'.6. 

For  the  transmission  of  signals  a  relay  and  a  sounder  were  placed  side  by  side  and 
so  connected  that  each  would  open  or  close  the  circuit  automatically.  Signals  from 
Mount  Lookout  were  transmitted  through  the  sounder  on  May  28th  and  3i8t  and 
July  13th.  On  these  nights  the  signals  were  reversed;  that  is,  the  switches  were 
so  arranged  that  when  the  main  line  and  the  Mount  Lookout  clock  circuits  were  closed 
the  Mount  Lookout  chronograph  circuit  was  opened.  On  July  14th  and  October  ist 
the  Washington  signals  were  received  directly  without  transmission  through  the 
sounder.  In  sending  signals  on  the  latter  evenings  the  switches  were  so  arranged  that 
closing  the  sounder  circuit  closed  the  main  line. 
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The  signals  received  from  Washington  were  compared  with  the  beats  of  the  Moly- 
neux  clock  as  recorded  on  the  chronograph  by  means  of  coincidences.  On  May  28th 
and  31st  the  Molyneux  clock  was  assumed  to  be  gaining  0.045  second  per  hour;  on 
the  other  nights  it  was  assumed  to  be  gaining  0.042  second  per  hour. 

List  of  Time  Stars  used  at  Mount  Lookout. 


Star. 


d    UrsaR  Majoris  . 

ij    Virginis      .... 

24  Corns  Berenices,  seq. 

76  Ursae  Majoris . 

S    Virginis     .... 


17  Canum  Venaticorum 
20  Canum  Venaticorum 
109  Virginis     . 

Groombridge  2164 
V    Bootis,  prec.   . 


^    Coronae  Borealis,  seq 

/?    Serpentis    . 

e     Coronae  Borealis 

Groombridge  2296 
^    Herculis     . 


y  Herculis     . 

If  Draconis,  seq. 

X  Herculis     . 

a  Ophiuchi    . 

I  Herculis     . 


fi    Herculis    . 
^    Pegasi  .     . 
I     Cephei  . 
a    Pegasi  .     . 
Brisbane  3077 


a  1877.0 


h. 
12 

12 

12 

12 


m.       s. 
9    20.03 

13  36.76 
28  57.55 
II. II 


36 


12  49  24.48 

13  4  24.20 

13  12  1.52 

14  40  1.87 

14  48  19.08 

15  26  30.66 

15  34  44.75 

15  40  30.67 

15  52  29.80 

15  54  52-34 

16  4  53.48 

16  16  29.65 

16  22  19.84 

17  23  28.62 
17  29  13.49 

n  35  59.89 

17  41  38.70 

22  35  19.60 

22  45  18.25 

22  58  38.09 

23  7  21.93 


6  1877.0 


+  57  42.9 

o  i.o 

19  3.3 

63  23.3 

4  4.0 

39  9.2 

41  13.2 

2  24.7 

59  47.7 

41  15.2 

37  2.2 

15  48.5 

27  14.1 

55  5.9 

45  15.5 

19  26.6 

61  47.6 

48  21.8 

12  39.1 

46  4.4 

27  47.6 

10  II. 4 

65  33.2 

14  32.6 

+  56  29.4 
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Observations  at  Mount  Lookout 


Date. 

Star. 

• 

0. 
B 

5 

• 

c 

g 

0 

• 

0 

Transit  over 
Mean  Wire. 

■ 

c 
.2 

2 

V 

JO 

< 

• 

c 
0 

c 

B 

1 

•0 

c 
«« 

•0 

w 

• 

*M 

c 

e 

•s 

0 

0 

Adopted  Time  of 
Culmination. 

Observed    Clock 
Correction. 

1877. 

h. 

m. 

s. 

s. 

s. 

s. 

S. 

s. 

s. 

s. 

May  28 

6    Ursae  Majoris     . 

E. 

6 

7 

42 

35.99 

—0.03 

—0.19 

-1-0.02 

+0.41 

36.20 

40.62 

+  4.42 

fl    Virginis    .     .     . 

E. 

II 

7 

46 

51.06 

—0.02 

—0.25 

-1-0.02 

-hO.22 

50.99 

55.41 

-h  4.42 

24  Comae,  seq.    .     . 

W. 

II 

8 

3 

10.03 

—0.02 

—0.24 

— O.OI 

—0.23 

9.53 

13.95 

+  4.42 

V    Bootis,  prec.  . 

W. 

II 

10 

59 

14.52 

—0.02 

+0.27 

0.00 

—0.22 

14.55 

18.66 

-h  4." 

^    Coronae  Bor.,  seq. 

W. 

5 

II 

7 

27.26 

—0.02 

4-0.14 

0.00 

—0.21 

27.17 

31.33 

+  4.16 

/3    Serpentis .     .     . 

E. 

II 

II 

13 

".73 

—0.02 

H-0.I2 

-4-0.04 

-hO.17 

12.04 

16.16 

-h  4.12 

Groom.  2296  .     . 

E. 

II 

II 

'27 

31.44 

—0.03 

+0.21 

—0.05 

-hO.37 

31.84 

36.01 

•h  4.17 

31 

76  Ursae  Majoris     . 

W. 

5 

7 

57 

39.13 

—0.04 

+0.03 

— O.IO 

+0.27 

39.29 

39.99 

-h  0.70 

6    Virginis    .     .     . 

W. 

5 

8 

10 

48.96 

—0.02 

—0.03 

-fo.07 

-hO.I2 

49.10 

49.71 

-h  C.61 

17  Canum  Venat.    . 

E. 

5 

8 

25 

47.01 

—0.02 

—0.03 

0.00 

—0.16 

46.80 

47.50 

-h  0.70 

20  Canum  Venat.    . 

E. 

5 

8 

33 

23.17 

—  0.02 

+0.05 

O.OI 

—0.16 

23.03 

23.64 

-h  0.61 

109  Virginis    .     .     . 

E. 

II 

10 

I 

8.90 

—0.02 

—0.06 

+0.05 

-h0.02 

8.89 

9.42 

+  0.53 

Groom.  2164  .     . 

E. 

11 

10 

9 

25.65 

—0.03 

+0.18 

—0.05 

-ho.  04 

25.79 

26.28 

-h  0.49 

V    Bootis,  prec.  .     . 

W. 

5 

10 

47 

30.37 

—0.02 

+0.07 

0.00 

—0.02 

30.40 

30.93 

+  0.53 

C    Coronae  Bor.,  seq. 

W. 

5 

10* 

55 

• 

43.09 

—0.02 

+0.05 

0.00 

—0.02 

43.10 

43.60 

•h  0.50 

July  13 

e     Coronae  Borealis. 

W. 

II 

8 

24 

2.92 

—0.02 

+0.07 

—O.IO 

—0.40 

2.47 

21.24 

+  18.77 

• 

^    Herculis  .     .     . 

W. 

II 

8 

36 

24.92 

—  0.02 

—0.03 

-HO. 07 

—0.51 

24.43 

42.92 

-hl8.49 

X    Herculis  .     .     . 

E. 

II 

8 

47 

58.52 

—0.02 

+0.05 

—0.15 

+0.38 

58.78 

17.27 

+  18.49 

rj    Draconis,  seq.     . 

E. 

3 

8 

53 

46.81 

—0.04 

—0.04 

+0.34 

-4-0.76 

47.83 

6.60 

+  18.77 

X    Herculis  .     .     . 

E. 

II 

9 

54 

• 

46.32 

—  0.02 

+0.19 

+0.14 

+0.43 

47.06 

5.30 

+  18.24 

a    Ophiuchi .     .     . 

E, 

11 

10 

0 

20.91 

—0.02 

—0.06 

—0.26 

-ho.  30 

30.87 

49.45 

+  18.58 

I     Herculis  .     .     . 

W. 

II 

10 

7 

16.23 

—0.02 

-+-0.07 

-ho.  10 

—0.42 

15.96 

34.55 

+  18.59 

fl    Herculis  .     .     . 

W. 

II 

10 

13 

54.63 

—0.02 

-ho.  10 

—0.13 

-0.33 

54.25 

12.49 

+  18.24 

14 

X    Herculis  .     .     . 

W. 

II 

9 

50 

53.19 

—  0.02 

-0.34 

-ho.07 

-0.93 

51.97 

9-39 

-17.42 

a    Ophiuchi .     .     . 

W. 

5 

9 

56 

37.04 

—0.02 

—0.24 

.S-.0.13 

—0.63 

36.02 

53.53 

+  17.51 

i     Hercjulis  .     .     . 

E. 

II 

10 

3 

20.35 

—0.02 

—0.16 

-ho.05 

+0.89 

21. II 

38.63 

+  17.52 

fl    Herculis  .     .  '  . 

E. 

II 

10 

8 

58.78 

—0.02 

—0.25 

—0.06 

-hO.70 

59.15 

16.57 

+  17.42 

Oct.    I 

C    Pegasi       .     .     . 

W. 

5 

9 

52 

27.76 

-0.02 

—0.04 

—0.03 

—0.65 

27.02 

33.20 

-53.82 

I     Cephei      .     . 

W. 

II 

10 

2 

25.21 

—0.04 

+0.04 

-ho. 06 

-1.55 

23.72 

29.93 

-53.79 

a    Pegasi      .     .     . 

E. 

II 

10 

15 

41.10 

—  0.02 

—0.04 

—0.02 

-ho.66 

41.68 

47.90 

-53.78 

Brisbane  3077     . 

E. 

10 

10 

24 

23.11 

—0.03 

—0.06 

-ho.03 

-hi. 16 

24.21 

30.39 

-53.83 
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Date. 

3^ 

_  a 

Equations  of  Condition. 

Residuals. 

Results. 

Mount 
Meai 

1877. 

h. 

s. 

s. 

May  a8 

7.8 

+  0.77  n  +  1.S7  c  -H  /  =  +     4.85 

•     • 

«  =  -h 

0.02 

—  0.81  «  +  i.oor  +  /  = -4-    4.62 

•     . 

C=-\' 

0.22 

—  0.47  If  —  1.06  <• -f /=  -h     4.18 

•     ■ 

/  =  + 

4.42 

II. 2 

+  o.o6if  —  i.33f  +  /  =  +     3.89 

—  0.03 

»  =  — 

0.08 

—  0.06  n  —  1.25  f  +  /  =  +     3.95 

+  0.02 

^  =  + 

0.17 

—  0.53  «  +  1.04  r  +  /  =  +     4.33 

—  0.02 

/  =  + 

4.14 

H-  0.62  n  +  1.75  f  +  /  =  H-     4.39 

+  0.03 

May  31 

8.3 

-h   I.18  If  -  2.23^  +  /  =  +     0.87 

+  0.04 

If  =  ~ 

0.09 

—  0.74  If  —  i.oo^  +  /=T-     0.80 

—  0.05 

r  =  — 

0.12 

0.0011-4-1.29^4-/=+     0.54 

+  0.04 

/=H- 

0.66 

-f  0.06  If  +  1.33  r -f /=  -+-     0.44 

—  0.05 

10.5 

—  0.77  If  +  i.oof  + /=  +     0.60 

+  0.02 

if  =  — 

0.06 

+  0.90  If  +  1.99  r  -4-  /  =  +     0.48 

—  0.02 

<•  =  -h 

0.02 

-h  0.06  If  —  1.33  r  +  /  —  +     0.51 

+  0.02 

/=  + 

0.51 

—  0.06  If-    i.25r  +  /=-4-     0.48 

—   O.OI 

July  13 

8.7 

—  o.30'#f  —  i.i2tf-l-/=+i8.27 

+  0.14 

If  =  + 

0.33 

-4-  0.2c  If  —  1.42  f  -4-  /  =  -h  18.05 

—  0.14 

r  =  -h 

0.36 

—  0.46  if  +  i.o6f  +  /=+   18.72 

-  0.14 

/=  + 

18.63 

+   1.05  if  +  2.i2r  +  /=-4-   19.87 

+  0.14 

lO.I 

-+-  0.31  If  +  1.50^  +  /=  f   18.81 

—  0.17 

If  =  + 

0.45 

—  0.59  If  +  1.02  ^  +  /  =  +   18.62 

+  0.17 

^  =  -h 

0.29 

+  0.22  If  —  1.44  f  -h  /  =  +   18.27 

+  0.18 

/=  + 

18.41 

—  0.29  If  —  1. 13  f  +  /  =  -f  17.78 

-  0.17 

July  14 

lO.O 

+  0.31  If  —  i.50>  +  /  =  +  16.56 

—  0.05 

If  =  + 

0.22 

—   0.59  If  —  I.02<-  +  /  =   +    16.75 

+  0.04 

<•  =  + 

0.62 

-h  0.22  If  -h  1.44  ^  +  /  =  +   18.46 

H-  0.05 

/=  + 

17.47 

—  0.29  If  +  r.i3f  -f-  /  =  +   18.06 

—  0.05 

Oct.   1 

10. 1 

—  0.63  If  —  i.o2<^  +  /  =  —  54.50 

—  0.02 

»  =  + 

0.04 

-h  1.39  If  —  2.42  ^  +  /  =  —  55.28 

+   O.OI 

^  =  + 

0.64 

—  0.55  n  +  1.03^  -h  /=  —  53.14 

+  0.02 

/=  - 

53.60 

+  0.70  If  +  1. 81  ^  +  /  =  —  52.63 

—  0.0a 
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SignaU  from  Washington  to  Cincinnati. 


Date. 

Kessels. 

h.    m.    s. 
M      4     14 

Molyneux. 

Corr.  to  be 
applied  to 
Mulyneux. 

1877. 
May  28 

h.     m.    s. 
9      7     34 

s. 
+     4.30 

31 

14 

15    15 

9      6    49 

+    0.60 

July  13 

'7 

19       5 

9    20     51 

+   18.52 

14 

17 

25     23 

9    23     18 

+  17.50 

Oct.     I 

22 

nnim 

26    49 

9     13     II 

-  53.76 

to  Dete\ 

?  Corre 

Date. 

ction  for  Professor  Sti 

! 

1877. 
Oct.  26 

s. 

-   0.14 

Nov.    I 

—      O.ll 

t 

2 

3 
6 

—  o.io 

1 

—  0.09 

1 

—  0.12 

Mean  . 

1      -      O.II 

1 

1 

CORRECTIONS   OF   THE    CINCINNATI    CLOCK. 


Professor  STt)NE  reports  that  a  systematic  correction  of  +o".02  is  required  to 
reduce  the  star-phices  used  by  him  to  those  used  at  this  Observatory.  A  personal 
equation  apparatus,  similar  to  the  one  used  at  the  Naval  Observatory,  was  used  by 
Professor  Stove  on  five  diflferent  days,  and  the  correction  of  — o*.ii,  to  an  observed 
transit,  was  deduced.     These  corrections  are  applied  in  the  following  table : 


Date 

Cincinnati 
Mean  Time. 

1 
Observed 
Clock  Corr. 

Corr.  for  Diff. 
of  Star  places. 

s. 

Corr.  for  Per- 
sonal Equation. 

Adopted 
Clock  Corr. 

1 

h. 

s. 

s. 

s. 

,  May  28 

7.8 

+     4.42 

-f  0.02 

H-  o.ii 

+     4.55 

1 

II. 2 

-h     4.14 

+  0.02 

+    O.II 

+     4.27 

1 

i             31 

8.3 

+     0.66 

-f  0.02 

-h    O.II 

+     0.79 

10.5 

-h     0.51 

-f  0.02 

+    O.II 

-4-     0.64 

'  July  13 

8.7 

-h   18.63 

+  0.02 

+    O.II 

+   18.76 

i 

10. 1 

+   18.41 

+  0.62 

-h    O.II 

+   18.54 

14 

1         10. 0 

+   17.47 

H-  0.02 

H-  O.II 

+   17.60 

Oct.     I 

lO.I 

1 

-   53.80 

+   0.02 

+    O.II 

-   53.67 

1 

The  signals  from  Washington  to  Cincinnati  were  received  on  the  Cincinnati 
chronograph,  and  the  comparisons  obtained  by  coincidence  of  beats.  These  compar- 
isons, with  the  corrections  for  the  two  clocks,  at  the  adopted  times,  are  given  in  the 


following  table : 


MOUNT  LOOKOUT,  HAMILTON  COUNTY.  OHIO. 


II 


Signals  from  Washington  to  Cincinnati. 


Date. 

Washington 

Cincinnati 

Clock. 

Clock. 

h.    in.        s. 

h. 

m.        s. 

May    28 

14      4    14.00 

9 

7    34.00 

-     q.57 

H-     4.43 

14      4      4.43 

9 

7    38.43 

31 

14     15     15.00 

9 

6    49.00 

-     9.78 

+     0.73 

14    15      5.aa 

9 

6    49-73 

July    13 

17    19      5.00 

9 

20    51.00 

-     5.37 

H-   18.65 

17    18    59.63 

9 

21        9.65 

14 

17    25    28.00 

9 

23      18.00 

-     5.46 

+    17.63 

17    25    22.54 

9 

23      35.63 

Oct.       I 

22    26    49.00 

9 

13      11.00 

—  18.78 

--    53.63 

22    26    30.22 

9 

12      17.37 

1 

The  signals  from  Cincinnati  to  Washington  were  received  on  the  Washington 
chronograph,  and  the  comparison  was  made  by  reading  off  twenty-three  signals  on 
each  night,  reading  only  the  even  seconds  beats  of  the  Cincinnati  clock.  These  com- 
parisons, with  the  corrections  for  the  two  clocks,  and  the  adopted  times  are  given  in  the 
following  table : 

Signals  from  Cincinnati  to  Washington. 


Washington 

Cincinnati 

Date. 

Clock. 

h. 

Clock. 

h.    ro.        s. 

m.     s. 

May    28 

14    31    ".55 

9 

34    38.00 

-    9.56 

+     4.41 

14    31     12.99 

9 

34    42.41 

31 

14    28      6.28 

9 

19    38.00 

-    9.78 

+     0.72 

14    27    56.50 

9 

19    38.72 

July    13 

17    13.  51.29 

9 

15     38.00 

-     5.37 

+  18.65 

17    13    45.92 

9 

15     56.65 

14 

17    13    46.32 

9 

71      38.00 

-    5.46 

+    17.64 

17    13    40.86 

9 

II      55.64 

Oct. 

22    34    17.42 

9 

21      38.00 

-  18.77 

-    53.63 

22    33    58.65 

9 

20     44.37 

12  DETERMINATION  OF  THE  LONGITUDE  OF  THE  CINCINNATI  OBSERVATORY.  ETC. 

Changing  the  preceding  times  from  the  Washington  sidereal  clock  into  Wash- 
ington mean  time,  the  following  table  exhibits  the  results  of  the  exchange  of  signals 
and  the  deduced  longitude  of  the  Cincinnati  Observatory : 


• 


Date. 

Signals  to  Cincinnati. 

Signals  from  Cincinnati. 

Difference 
of  Signals. 

Longitude. 

1 
Wave  and  Ar- 
mature Time. 

Washington 
Clock. 

Cincinnati 
Clock. 

Washington 
Clock. 

Cincinnati 
Clock. 

May  28 
July  13 
Oct.    I 

h.     m.        s. 
9    37      7.64 

9    36    18.90 
9    50    38.9a 
9    53      4.87 
9    42    46.39 

h.  m.        s. 
9      7    38.41 

9      6    49.72 
9    21      9.65 
9    23    35.64 
9     13     17.37 

h.  m.        s. 

.... 

10      4    11.76 

.     •     .     • 
9    49      8.07 

•  •     •     • 
9    45     26.07 

•  .     •     • 
9    41    25.11 

...             a 

9    50    13.59 

h.  m.        s. 

•  .     •     • 

9    34    42.40 

•  •     •     . 
9    19    38.72 

.     •     •     • 
9     15     56.67 

.     •     •     ■ 
9     "     55.63 

•  .     .     • 
9    20    44.37 

m.      8. 
29  29.23 

29  29.36 

29  29.18 
29  29.35 

29  29.27 
29  29.40 

29  29.23 
29  29.48 

29  29.02 
29  29.22 

m.     s. 

•  •     • 

29  29.30 

•          •          • 

29  29.26 

•  •     • 
29  29.33 

•  •     • 
29  29.36 

•  •     • 
29  29.12 

s. 

•  . 

0.065 

•  • 
0.085 

■     • 
0.065 

•  • 
o.ias 

•  • 

O.IOO 

Giving  the  results  on  July  14  and  October  i  half  weight,  the  mean  is  29™  29".28. 

The  Transit  Circle  of  the  Naval  Observatory  is  o*.o66  west  of  the  center  of  the 
old  dome  from  which  longitude  js  reckoned,  and  the  Transit  at  Cincinnati  is  o\02 1 
west  of  the  Cincinnati  dome ;  hence,  the  dome  of  the  Cincinnati  Observatory  is 


29-  29.'.33 


west  of  the  old  dome  of  the  U.  S.  Naval  Observatory. 

Mr.  M.  Marean,  of  the  Western  Union  Telegraph  Office,  attended  to  all  the  tele- 
graph work  at  this  Observatory  with  his  usual  skill  and  courtesy. 

Very  respectfully, 

J.  R.  EASTMAN, 
Professor  of  Mathematics^  U.  S.  Navy. 

Rear-Admiral  John  Rodgers,  U.  S.  N., 

Superintendent  U.  8.  Naval  Observatory. 
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United  States  Naval  Observatory, 

Washingtonj  D.  C,  December  15,  1880. 

Sir  :  I  have  the  honor  to  present  the  following  report  of  the  determination  of 
the  longitude  of  the  Morrison  Observatory  in  Glasgow,  Mo. 

This  determination  was  undertaken  at  the  request  of  Mr.  Henry  S.  Pritchett, 
astronomer  at  the  Morrison  Observatory. 

The  observations  and  computations  at  the  MorrisOn  Observatory  were  made  by 
Mr.  Pritchett,  and  are  embodied  in  his  letter,  which  will  be  found  in  this  report. 

The  arrangement  for  the  exchange  of  signals  on  each  night  was,  briefly,  to  allow 
the  Washington  clock  to  break  the  closed  circuit  from  Washington  to  Glasgow,  includ- 
ing of  course  the  necessary  divisions  of  the  main  line  by  means  of  repeaters,  each 
second  for  three  minutes,  recording  each  break  on  the  chronograph  at  Washington 
and  on  the  chronograph  at  Glasgow.  Then  the  Glasgow  clock  was  allowed  to  break 
the  circuit  in  the  same  way  for  three  minutes.  The  hour  and  the  first  and  last  nunute 
of  the  recorded  signals  of  the  Washington  clock  were  telegraphed  to  Glasgow,  and 
similar  data  in  relation  to  the  Glasgow  clock  were  received  from  Glasgow;  and  this 
completed  the  exchange  of  signals. 

Similar  apparatus  was  used  at  both  stations  for  sending  and  receiving  signals. 

observations  at  the  united  states  naval  observatory. 

The  observations  for  the  determination,  of  the  clock  corrections  at  the  Naval 
Observatory  were  made  by  Prof.  J.  R.  Eastman,  U.  S.  N.,  with  the  Transit  J3ircle.  A 
description,  of  this  instrument  and  an  explanation  of  the  methods  of  reduction  may 
be  found  in  any  of  the  annual  volumes  of  the  Observatory  since  1870. 

For  clock  corrections  in  this  determination  of  longitude,  only  stars  of  the  Amer- 
ican Ephemeris  were  observed,  and  the  corrections  given  in  the  table  below  were 
applied  to  the  positions  given  in  the  Ephemeris.  The  corrections  employed  in  the 
computations  at  the  Morrison  Observatory  are  from  the  same  list  of  systematic  cor- 
rections. 

Corrections  to  American  Ephemeris. 


s. 

s. 

s. 

Polaris.     .     .     . 

—  0.36 

/? 

Ursae  Minoris. 

.     . 

c 

Ophiuchi    .     .     . 

0.00 

48  Ccphei .     . 

1 

1                       •           • 

/? 

Bootis  .... 

-H 

0.03 

n 

Herculis 

—   O.OI 

12  Canum  Venat, 

+  0.03 

u' 

Bootis  .... 

— 

0.05 

K 

Ophiuchi    . 

0.08 

ff     Virginis     . 

—  0.05 

a 

CoronaB  Bo  real  is  . 

-h 

o.oi 

d 

Herculis    . 

-h  0.20 

C     Virginis     . 

O.OI 

a 

Serpentis    .      .     . 

0.03 

e 

Ursae  Minoris 

•     . 

7     Bootis  .      . 

—  0.04 

e 

Serpentis    . 

— 

O.OI 

a» 

Herculis     . 

+  0.02 

6     Bootis  .     . 

+  0.08 

e 

Coronae  Boreaiis  . 

— 

0.05 

a 

Ophiuchi    . 

0.04 

5     UrssB  Minoris 

•   1         •     • 

d 

Ophiuchi    . 

-f- 

0.02 

f* 

Herculis    .     . 

+  0.04 

e«    Bootis  .      . 

+    O.OI 

T 

Herculis     . 

+ 

0.18 

6 

Ursac  Minoris. 

—  0.06 

oS    Libras   .     . 

0.00 

V 

Draconis    . 

— 

O.OI 

6  LONGITUDE  OF  MORRISON  OBSERVATORY. 

In  the  case  of  48  Cephei,  5  UrssB  Minoris,  /9  Ursae  Minoris,  and  e  Ursae  Minoris 
the  uncorrected  ephemerides  were  used,  as  no  well  authenticated  corrections  were 
known. 

The  azimuth  constant  was  obtained  by  the  method  of  least  squares  from  cUl  the 
observations  on  each  night. 

The  level  constant  was  obtained  from  observations  with  the  hanging  level. 

The  colUmation  constant  was  obtained  from  observations  with  two  opposing  colli- 
mating  telescopes  in  the  usual  way,  and,  as  the  constant  varies  with  the  temperature, 
two  values  are  given  on  each  night  at  the  hours  noted  in  the  table  below,  and  the 
values  for  other  epochs  were  interjDolated  on  the  assumption  that  the  rate  of  change 
of  temperature  was  uniform. 

Constants  u^ed  in  the  Reduction  of  Observations. 


Date, 

Hour. 

c 

s. 

b 

a 

1 

1880. 

s. 

s. 

June    16 

i 

14.7 
17.0 

—  0.006 
+    .004 

—  0.200 

—    I. 165 

17 

12.8 
16.3 

—    .052 
.012 

—  0.080 

-    1.309 

19 

14.4 
16.9 

.033 

.013 

—  0.207 

—  I. 301 

21 

1 

14.4 
16.7 

.061 
.055 

—   0.212 

—  I. 183 

July      2 

15.0 
18.2 

.056 

—  0.040 

—   0.220 

—  1.246 

Observations  and  dediiced  Clock  Corrections  at  the  Naval  Observatory.  • 


Date. 


Star. 


1880. 
June  16 


<-*  Librae  . 

0  Ursae  Minoris 

/3  Bootis 

/ui  Bootis 

e  Serpentis  .• 

<5  Ophiuchi  . 

r  Herculis  . 

C  Ophiuchi  . 

17  Herculis  . 

K  Ophiuchi  . 

d  Herculis  . 

c  Ursae  Minoris 


;  Observer. 

No.  of  Threads. 

Mean  Thread. 

i 

h.    m.    s. 

s,       i 

E. 

■     9 

14  44  44.41 

—0.984 

E. 

8 

51  31.14 

+2.571 

E. 

i     9 

14  57  54.16 

-ho. 052 

E. 

9 

15  20  26.23 

—0.028 

E. 

9 

15  45  1970 

.655 

E. 

9 

16    8  33.31 

-0.785 

E. 

8 

16  36.69 

+0.227 

E. 

9 

31     3.34 

—0.896 

E. 

9 

39  15.73 

+0.007  i 

E, 

9 

52  28.89 

—0.580 

E. 

9 

57  39.46 

—0.125 

E. 

6 

16  58  44.25 

+5.916 

1 
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Observations  and  deduced  Clock  Corrections  at  the  Naval  Observatory — Continued. 


Date. 


Star. 


• 

10 

"O      1 

C4 

u 

• 

k. 

fcrt 

ja 

0) 

H 

'    > 

'    c 

V4 

V 

O 

(A 

» 

U3 

o 

O 

Z 

i88o. 
June  17 


19 


21 


la  CanumVenat 

0  Virginis   . 

Polaris,  S.  P. 

C  Virginis    . 

fl  Bootis.     . 

B  Bootis.     . 

p  Bootis.     . 

fi^  Bootis.     . 

f  Serpentis  . 

e  Cor.  Boreal  is 

S  Ophiuchi  . 

B  Bootis.     . 

5  Ursae  Minoris 
e«  Bootis.     . 

I  a'  Librae  .     . 

jS  Ursas  Minoris 

j3  Bootis.     . 

48  Cephei,  S.  P. 

fi^  Bootis.     . 

«  Cor.  Boreal  is 

6  Ophiuchi . 
C  Ophiuchi  . 
fl  Herculis  . 
«  Ophiuchi  . 
d  Herculis  . 

t  Ursae  Minoris 

0  Bootis.     . 

e*  Bootis.     . 

a*  Librae . 

/3  Ursae  Minoris 

fi  Bootis.     . 

48  Cephei,  S.  P. 

^'  Bootis.     . 

a  Cor.  Borealis 

a  Serpentis . 

e  Serpentis . 

6  Ophiuchi . 
r  Herculis  . 

7  Draconis  . 
C  Ophiuchi . 
9  Herculis  . 


Mean  Thread.      A  a 


E. 
E. 
E. 
E. 
E. 
E. 
E. 
E. 

E. 

I 
E.  ' 

E. 

E. 

I 

E.  i 

I 

E. 

E.  I 

IT      I 

■E.  1 

E.| 

E. 

E. 

E.! 

I 

I 

E.  1 

E.I 
E. 
E. 
E. 


'  E. 

I 

'  E. 


I 


E. 

E. 

E. 

E    ' 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 

E. 


9 

9 
8 

9 
9 
9 
9 
9 
9 
9 
9 


h.    m.    s. 

>a  50  53.54 

13    4  13.90 

15  46.21 

29    4 . 46 

IS  49  27.59 

I  14  21  35.29 
I  14  57  54.60 
I  15  20  26.66 
I  45  20.22 
I  15  53  6.72 
16     8  33.90 


91 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 


8 

9 
9 
9 

9 

8 

9 
9 
9 
9 

9 

8 

9 
9 
9 


14  21 

28 
40 

44 
51 

14  57 

15  5 
20 

15  53 

16  8 

31 

39 
52 

57 
16  58 

14  21 

40 

44 
51 

14  57 

15  5 
20 

30 

38 

15  45 

16  8 

16 
22 

31 
16  39 


36.26 

15.76 

15." 

45.97 

32.34 
55.60 

41.81 
27.67 

7.77 
34.96 

4.88 
17.27 
30.42 
41.08 
45.07 

37.44 
16.12 
46.96 

33.48 
56.71 
42.08 
28.69 

7.93 

53.49 
22.19 

35.87 
39.26 
52.63 

5.84 
18.37 


1      s. 
+0.003 

—0.908 

4.464 
0.823 

—  .471 
+    .500 

+   .059 

—  .031 

.736 

.298 

-0.882 

+0.497 

+3.315 
—0.287 

—  1.099 

+2.871 
+0.058 

-5.307 
0.031 

.296 

0.877 

|— I.OOO 

'+0.008 

'— o.6j8 

I 

j— 0.140 

+6.606 

+0.452 
-0.261 

—  I.OOO 
+  2. 611 

!+o.o53 
1—4.826 
1  0.028 
I       .272 

I       .633 


.665 
-0.797 
+  0.231 

+0.975 
—0.910 

+0.007 


Bb 

Cc 

s. 

s. 

—0.103 

—0.067 

—0.058 

-0.049 

+2.098 

+2.022 

—0.062 

~o.044 

.080 

*043 

.128 

.056 

.106 

.036 

.101 

.030 

.066 

.018 

.088 

.019 

—0.059 

—0.014 

—0.330 

-0.054 

.691 

.134 

.229 

.125 

.634 

-  .273 

+  .415 

—  .262 
.228 

.153 
.137 

.267 
.183 

0.248 

—  1. 114 

-0.338 

.234 
.128 

.650 

—  .280 

+  .425 

—  .268 

.233 
.181 

.176 

.157 

.305 
.413 

.141 
—0.273 


035 

.032 

.110 

-  .037 
+  .123 

-  .033 

.024 
.019 
.016 
.019 
.013 
.014 
l— 0.089 

— O.IOO 

.068 
.062 
.227 

!-  .078 


4-  .268 
-  .075 

.065 
.058 
.057 

.057 
.082 
.118 

.057 

—0.071 


+    O.II 

+  2.49! 

-  0.55 

—  1.26 

.+    2. 131 

,-   0.251 

4.77! 

0.33! 
0.55; 

1.05, 

i.t5; 

0.28 

I     0.841 
,—  0.40 
+  5.40! 

+   O.OI 1 

I 

I—  0.56 

I 

I—  1. 19 

\+  I.73I 

-  0.30; 

i    4.13, 
0.37; 

o.57| 
[      ^-87 1 

I      0.90! 

I  I 

1. 01. 

—  0.16 
+  0.44' 

i—       I.  II    ' 

I  1 

-      0.341 


36.37 

9.77 

18.25 

51.25 

14.56 

47.97 

44.71 

18.09 

34.47 

7.66 

55.35 

28.71 

37.04 

10.06 

27.34 

0.65 

7.22 

40.58 

33.91 

7.21 

3.73 

37.06 

16.99 

50.26 

29.58 

2.95 

40.68 

13.95 

50.47 

23.77 

.75 

.01 

.70 

.06 

.80 

.04 

.79 

.03 

.83 

.07 

.74 

.02 

.74 

.G2 

25.73 

.03 

37.45 
15.56 
45.77 
35.21 
56.41 

37.95 

28.32 

7.36 
52.62 
21.29 
34-86 
39.10 

53.07  ! 

4.73 
18.03 


9.73 

47.95 
18.08 

7.54 
28.69 
10.24 

0.63 

39-74 

24.99 

53.66 

7.21 

11.34 
25.49 
37.07 
50.25 


26.60 


.59 

.62  I 

I 

•  •  I 

.64  I 

••I 
.69I 

.64 

•  1^ 
.67 
.73 
.63 

26.73 


27.72 
.61 
.69 


.69 
.62 
.63 
.63 
.65 
.76 

•       • 

.66 

27.78 


.01 


.03  I 
.01  ! 

*  • 
.01 

•  . 
.04  I 
.03  , 
.oa  ; 

.02 ; 
.03  ! 
.07 ' 
.02 


.06 
.06 
.02 


-.72  i      .05 


.01 

.06 

.05 

.05 
.04 

.07 

•     * 

.04 

0.08 


LONGITUDE  OF  MORRISON  OBSERVATORY. 

Observations  and  dedttced  Clock  Corrections  at  the  Naval  Observatory — Continued. 


The  foUowiDg  adopted  clock  corrections  and  rates  were  obtained  by  the  method 
of  least  squares  from  all  the  "observed  clock  corrections." 

The  corrections  for  personal  equation  given  in  the  following  table  were  derived 
from  observations  with  the  personal  equation  apparatus  described  in  the  Washington 
Observations  for  1875.-  These  observations  were  made  each  night  during  the  time 
occupied  in  observing  stars  for  clock  corrections,  and  doubtless  represent  very  nearly 
the  absolute  error  of  the  observer.  These  determinations  indicate  that  the  observa- 
tions were  made  too  late  by  about  o".  1 8. 

Adopted  Clock  Corrections  at  t)ie  Naval  Observatory. 


Sid.  Hour, 

Clock  Correction. 

Corteciion 
1  for  PeTsonal 

Hourly  Rale. 

h. 
.5.B0 

-  a5-!i7   ±  °-°°^ 

+o'i,o 

-  o.t«6s 

IS. Bo 

35.760  ±   o.oog 

0.173 

+  0.0008 

16.  so 

26.675   ±  0.007 

1      0.164 

-  0.0366 

IG.30 

27.690   1  O.OII 

0.165 

0.0158 

iB.ao 

-  30563  ±  o-oii 

+  0.190 

-  0.0303 

THE  WORK  AT  THE  MORRISON  OBSERVATOET. 

Description  of  the  instruments. — The  Transit  Circle  of  the  Observatory  was  mad^^ 
by  Troughton  &.  Simms,  London,  in  1876,  and  was  mounted  in  1877.  The  construc- 
tion of  the  instrument  and  the  method  of  mounting  are  quite  similar  to  the  instru- 
ments in  use  at  Greenwich  and  the  Harviird  College  Obsei-vatory. 

Tlie  telescope  has  a  clear  aperture  of  6  inches  and  a  focal  length  of  6  feet  + 
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inches.  The  axis  is  cast  in  a  single  piece,  into  which  fit  the  steel  pivots  3.50  inches  in 
diameter.  The  ys  are  of  gun-metal,  and  their  bearing  surfaces  are  2.50  inches  long  o.  74 
inch  wide.     The  distance  between  the  centers  of  the  bearing  surfaces  is  3  feet  9  inches. 

The  piers  are  of  iron,  and  are  firmly  bolted  to  heavy  stone  caps  which  rest  upon 
bride  foundations.  The  circles  are  24  inches  in  diameter,  divided  to  5',  and  read  by 
four  microscopes  each. 

The  reticule  in  the  focus  of  the  telescope  carries  1 5  vertical  and  5  horizontal 
threads,  the  vertical  threads  being  all  carried  by  the  right-ascension  micrometer  screw 
and  the  horizontal  threads  by  the  declination  screw.  There  are  no  fixed  threads  in 
the  field.  The  vertical  threads  are  arranged  in  three  tallies  of  five  threads  each,  dis- 
tinguished by  the  letters  A,  B,  C,  in  the  order  of  transit  for  lamp  east.  The  separate 
threads  are  indicated  by  numeral  subscripts.  Only  nine  threads  were  used,  and  the 
following  table  gives  the  equatorial  intervals  from  the  middle  thread.  They  have 
been  detennined  by  a  large  number  of  transits  both  of  equatorial  and  circumpolar 
stars,  using  the  observations  of  the  same  observer  by  whom  the  present  time  observa- 
tions were  made. 


s. 

Bi  =  4-  10.007 

8. 

89=+  5.996 

s. 

A4—  +  24.5^3 

83=    0  000 

Ci=- 

20.073 

Aft  =  4-  20.069 

B4  =  —  6.003 

Ca  =  - 

24.673 

• 

Be  =  —  10.017 

1 

Collimators, — The  Transit  Circle  is  furnished  with  two  collimators  having  object- 
glasses  of  4  feet  3  inches  focal  length  and  4.33  inches  aperture.  The  distance  between 
the  bearing  points  of  the  collimator  Ys  is  3  feet  10  inches.  In  the  focus  of  each  colli- 
mator are  fixed  two  close  vertical  threads  (about  5".3  apart)  and  one  horizontal  thread. 
In  the  ordinary  time  observations  it  is  customary  to  observe  for  collimation  immedi- 
ately before  the  observations  for  time,  and  then  set  the  micrometer  so  as  to  destroy 
the  error  in  collimation.  In  the  present  observations  two  readings  were  obtained  for 
collimation  on  each  evening — one  just  before  and  one  just  after  the  observations  for 
time,  the  mean  of  the  two  being  used  in  reducing  the  observations. 

The  clock, — The  standard  sidereal  clock  of  the  Observatory  (Frodsham  No.  1 369) 
was  used  in  the  time  observations  and  the  exchange  of  signals.  It  was  mounted  in 
June,  1877,  and  has  been  running  for  two  years  past  on  a  very  small  and  constant 
rate.  Unfortunately,  it  stopped  June  23,  between  the  last  two  days  of  exchange.  It 
was  immediately  taken  down  and  cleaned,  and  resumed  almost  exactly  the  same  rate 
on  which  it  had  been  running  before.  An  extra  wheel  on  the  main  shaft  of  the  clock, 
carrying  59  teeth,  lifts  a  light  spring  and  thereby  breaks  the  circuit  each  second  except 
the  zero  second. 

The  chronograph  was  made  by  Alvan  Clark  &  Sons.  Its  barrel  is  19  inches  in 
circumference,  and  in  the  present  observations  both  star  transits  and  clock  compari- 
sons were  read  off  to  hundredths  of  a  second. 

Personal  equation. — ^The  relative  personal  equation  of  Professor  Eastman  and 
App.  V- 


ro 
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myself  has  been  determined  at  various  times  during  the  last  three  years  both  with 
the  machine  invented  by  him  and  by  independent  determinations  of  clock  corrections 
with  the  Meridian  Circle  of  the  Naval  Observatoiy.  For  the  present  series  of  obser- 
vations he  kindly  loaned  one  of  his  machines,  and  determinations  of  personal  equation 
were  made  by  me  on  each  evening  but  one  both  before  and  after  the  exchange  of 
signals.  On  June  19  only  one  series  of  observations  was  made.  The  principle  of 
{he  machine  and  the  method  of  observation  is  fully  described  in  the  Washington 
volume  for  1875.  The  results  of  the  diflFerent  nights  are  shown  in  the  following 
table.  Observations  were  made  over  five  wires,  so  that  each  set  furnished  five  deter- 
minations of  personal  equation: 


Date. 

Sid.  Time. 

No.  Sets. 

Per.  Eq. 

1880. 

h. 

s. 

June  16 

13.9 

6 

—  0.218 

16 

16.9 

6 

—  0.210 

17 

13.9 

7 

-  0.177 

17 

16. 1 

6 

—  0,168 

19 

16.9 

9 

—  0.164 

21 

14.2 

6 

-  0.155 

ai 

16.2 

6 

-  0.153 

July    2 

15.5 

3 

—  0.163 

2 

18.2 

7 

—  0.167 

These  values  are  quite  in  accord  with  determinations  of  personal  equation  made 
during  1 8  78-' 79,  when  I  was  one  of  the  regular  observers  on  the  Meridian  Circle  of 
the  Naval  Observatory. 

Determination  of  instrumental  constants. — The  collimation  constant  was  determined 
from  the  collimators,  as  indicated  above,  and  the  level  constant  from  mercury,  using 
a  collimating  eye-piece,  which  necessitated  the  removal  of  the  ordinary  eye-piece 
whenever  an  observation  for  level  is  made.  Two  observations  of  collimation  and  two 
of  level  were  made  on  each  evening,  and  the  mean  of  the  two  used  as  the  correction 
for  the  evening. 

The  azimuth  constant  was  determined  by  least  squares  from  all  the  stars. 

In  the  following  table,  a,  6,  and  c  denote,  respectively,  the  azimuth,  level,  and 
collimation  constants : 


Date. 

a 

d 

c 

s. 
0.000 

1880. 
June  16 

s. 
+  0.340 

s 
+  0.377 

17 

.465 

.363 

—  0.005 

19 

.385 

.381 

0.000 

21 

.392 

.34» 

+  0.003 

July     2 

+  0.333 

+  0.371 

0.000 

On  June  16  the  azimuth  constant,  clock  correction,  and  rate  were  determined 
directly  from  the  observations  by  the  method  of  least  squares.     On  the  other  dates  a 
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series  of  equations  of  condition  was  formed,  involving  as  unknown  quantities  azimuth 
constant  and  clock  error.  The  azimuth  thus  determined  was  used  for  obtaining  the 
individual  clock  corrections  from  the  different  stars.  The  circumpolar  stars  were  then 
thrown  out  and  another  solution  by  least  squares  was  made  for  rate  and  clock  correc- 
tion at  the  epoch  of  exchange. 

On  June  1 6  a  power  of  i  oo  was  used,  on  the  other  dates  a  power  of  1 70.  The 
time  stars  of  the  American  Ephemeris  were  used  with  Newcomb's  right  ascensions. 
In  the  original  programme  it  was  intended  to  use  no  stars  brighter  than  the  third 
magnitude,  but  on  account  of  clouds  this  programme  had  to  be  modified  on  several 
nights.  On  several  occasions  stars  as  bright  as  the  second  magnitude  were  used,  but 
the  clock  con*ections  from  these  stars  show  no  systematic  differences  from  the  others. 
Hence  they  have  been  retained. 

In  the  following  table  the  times  given  under  the  column  "Observed  Time"  have 
been  reduced  to  the  middle  thread  and  corrected  for  the  daily  aberration.  In  the 
column  "t;''  are  the  residuals  obtained  after  introducing  the  clock  correction  and  rate 
into  the  equations  of  condition: 


Oatu. 

Star. 

• 
M 

•s 

0 

• 

0 
9 

Observed 
Time. 

Aa 

Bb 

• 

Cc 

Instrumental 
Correction. 

m 

0) 

a 

H 

0 

Adopted  Right 
Ascension. 

Observed  Clock 
Correction. 

V 

1880. 
June  16 

12 

Canum  Venat.    . 

h.   m.     s. 
12  51.32.78 

s. 
+0.002 

s. 

+0.485 

s. 
0.000 

s. 
+0.49 

s. 

23.27 

s. 

27.57 

8. 

-55.70 

8. 
+0.01 

^ 

Virginis    .     .     . 

9 

13    4  42.36 

.237 

.271 

.000 

.51 

42.87 

47.18 

.69 

.00 

C 

Virginis    ,     .     . 

9 

29  32.94 

+  .215 

.292 

.000 

.51 

33.45 

37.78 

.67 

—    .02 

f 

Ursae  Majoris     . 

9 

44  46.89 

-  .097 

.575 

.000 

.48 

47.37 

51.68 

.69 

.00 

n 

Bootis       •     .     . 

9 

13  49  56.51 

-H   .124 

.374 

.000 

.50 

57.01 

1.31 

.70 

+    .01 

P 

Librae  .... 

9 

IS  It  31.89 

.256 

.254 

.000 

.51 

32.40 

36.67 

.73 

.03 

a 

Cor.  Borealis 

9 

30  35.01 

.080 

.414 

.000 

.49 

35.50 

39.77 

.73 

+    .03 

a 

Serpentis .     .     . 

9 

39  20.14 

.183 

.320 

.000 

.50 

20.64 

24.99 

.65 

-    .05 

e 

Serpentis .     .     . 

9 

45  48.86 

.192 

.312 

.000 

.50 

49.36 

53.66 

.70 

.00 

e 

Cor.  Borealis 

9 

15  53  35.77 

.080 

.415 

.000 

.5a 

36.27 

50.59 

.68 

-    .03 

6 

Ophiuchi  .     .     . 

9 

16    9    2.43 

+0.230 

+0.278 

0.000 

+0.51 

2.94 

7.21 

-55.73 

+0.02 

June  17 

13 

Canum  Venat.    . 

9 

12  5t  22.77 

+0.003 

+0.471 

—0.007 

1 

+0.47! 

23.24 

27.55 

-55.69 

0.00 

^ 

Virginis   .     .     . 

9 

13    4  42.28 

.310 

.261 

.004 

.57. 

42.85 

47.17 

.68 

—    .01 

c 

Virginis    .     .     . 

9 

29  32.93 

+   .280 

.281 

.004 

.56; 

33.49 

37.78 

.7» 

+  .02 

V 

Ursae  Majoris     . 

9 

43  46.88 

-    .127 

.554 

.007 

.42 

47.30 

51.66 

.64 

-  .05 

V 

Bootis       .     .     . 

9 

13  49  56.44 

+   .162 

.360 

.005 

.52 

56.96 

1.30 

.66 

-  .03 

P 

Bootis       .     .     . 

9 

14  58  24.05 

—   .016 

.480 

.006 

.46 

24.51 

28.73 

.78 

+  .08 

P 

Librae  .... 

9 

ts  II  31.81 

■H   .334 

.245 

.005 

.57 

32.38 

36.67 

.71 

.01 

/*' 

Bootis      .     .     . 

9 

20  55.93 

.015 

.459 

.006 

.47 

56.40 

0.68 

• 

.72 

+    .03 

a 

Cor.  Borealis 

9 

30  34.97 

.105 

.398 

•  006 

.50 

35.47 

39- 76 

.71 

.00 

a 

Serpentis  . 

9 

39  20.14 

.240 

.308 

.005 

.54 

30.68 

24.99 

.69 

—    .03 

e 

Serpentis .     .     . 

9 

45  48.81 

.252 

.301 

.005 

.55 

49.36 

53.66 

.70 

.01 

e 

Cor.  Borealis 

9 

15  53  35.78 

.100 

.399 

.006 

.49 

36.27 

40.59 

.68 

-    .03 

6 

Ophiuchi .     .     . 

7 

16    8    2.38 

+0.300 

0.268 

.005 

+0.56 

2.94 

7.21 

.73 

+    .03 

e 

UrssB  Minoris     . 

5 

16  59  19.76 

—2.232 

+  1.966 

-0.037 

—0.30 

19.46  23.77 

-55.69 

.    . 
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Table — Continued. 
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The  solution  by  least  squares  in  the  manner  indicated  above  affords  the  following 
values  of  the  clock  correction  and  rate  on  the  different  dates : 


Date. 

Glasgow 
Sid.  Time. 

Clock 
Correction. 

Probable 
Error. 

Hourly 
Rate. 

1880. 
June  16 

h. 
15.0 

s. 

—  55.6976 

s. 
±  0.0091 

8. 

—  0.00879 

17 

14. 6 

55.6998 

.0066 

.00654 

19 

15.0 

55.8345 

.0105 

.00652 

21 

15.0 

-  55.9536 

.0042 

.00164 

July    2 

16.8 

+    0.2705 

±  0.0106 

—  0.00203 

On  each  night  clock-beats  were  sent  for  three  minutes  each  way.  The  signals 
sent  from  Washington  to  Glasgow  give  the  following  comparisons  of  clocks.  The 
last  column  gives  the  number  of  separate  comparisons  read  off  from  the  sheet: 

Washington  to  Glasgow. 


Date. 

Frodsham  1369. 

Kessels  1324. 

No.  of  Comp. 

1880. 
June  16 

h«     m.        8. 
15      a    54.8535 

h.     m.      8, 
16      5    30.0 

60 

17 

14    35    26.3208 

15    38      2.0 

76 

19 

15      2    53.5235 

16      5    30.0 

94 

21 

15        2     52.6637 

16      5    30.0 

103 

July    2 

16     46        3.4999 

17    49    40.0 

70 

For  the  use  of  the  wires  between  Washington  and  Glasgow  we  are  especially 
indebted  to  Mr.  W.  K.  Moblby,  superintendent  of  the  telegraph  line  on  the  Western 
Division  of  the  Chicago  and  Alton  road.  We  are  also  indebted  to  Mr.  H.  K.  Watebs 
and  William  Wickes  for  their  services  as  operators. 

HENRY  S.  PRITCHETT, 

Astronomer  Morrison  Observatory. 


WASHINGTON  BECOBD   OF   SIGNALS. 

The  record  of  twenty  clock  signals  from  Glasgow  were  read  from  the  chronograph 
sheets  for  comparison  on  each  night,  and  the  mean  of  each  set  is  given  below.  The 
Glasgow  record  of  observations  and  signals  was  compared  with  the  odd-seconds  record 
of  the  clock  on  the  Glasgow  chronograph,  and  accordingly  only  the  odd-seconds  record 
of  the  Glasgow  clock  on  the  Washington  chronograph  was  used  in  the  comparison  of 
signals. 
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Mean  of  clock  signals  from  Glasgow  to  Washington. 


WASHINGTON   RECORD. 


Date. 

Number  of 
Signals. 

Glasgow  Clock. 

Washington  Clock. 

1880. 

h.    m. 

s. 

h.    ni. 

s. 

June  16 

20 

14    45 

28.000 

15    44 

3.600 

17 

20 

14     42 

6.368 

15    44 

42.508 

19 

20 

15     12 

40.000 

16     15 

16.864 

21 

20 

15     10 

44.000 

16     13 

21.804 

.July     a 

20 

17     10 

6.895 

18     13 

43.852 

TELEGRAPH   LINES,    REPEATERS,    AND   BATTERIES. 

On  June  16,  19,  21,  and  July  2,  repeatera  were  employed  at  Pittsburgh,  Indian- 
apolis, and  Saint  Louis.  On  June  1 7  the  circuit  through  Philadelphia  was  used,  and 
repeaters  were  employed  at  Harrisburg,  Pittsburgh,  Indianapolis,  and  Saint  Louis. 

At  Washington,  and  at  all  the  repeating  stations,  the  batteries  employed  were 
the  gravity  batteries  in  general  use  by  the  Western  Union  Telegraph  Company.  The 
average  number  of  cells  employed  each  night  at  the  several  stations  was  100,  except 
on  June  19,  when  225  cells  jw^ere  used  at  the  Washington  office,  140  at  Pittsburgh, 
X50  at  Indianapolis,  and  125  at  Saint  Louis. 

The  length  of  telegraph;  wire  usei  is  as  follows : 

• 

Washington  to  Pittsburgh,  via  Philadelphia  and  Harrisburg      -     .     -     -  490  miles. 

Washington  to  Pittsburgh  direct ---.  34^  miles. 

Pittsburgh  to  Indianapolis    --. 3  74  miles. 

Indianapolis  to  Saint  Louis  ---- 239  miles. 

Saint  Louis  to  Glasgow 184  miles. 
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Table  showing  the  comparison  of  Signals^  the  applied  Clock  Corrections^  and  the  deduced 

Longitude  on  each  night. 


Date. 


Signals  from 
Glasgow  to  Washington. 


1880. 
June    16 


Glasgow 
Clock. 


June    17 


June    19 


h.  m.     s. 
14  45  28.000 

-  55.482 
14  44  32.518 

14  42  6.368 

-  55.529 

14  41  10.839 

15  12  40.000 

-  55.671 
15  u  44.3«9 


Washington 
Clock. 


h.  m.      s. 
15  48    3.600 

—  25.207 
15  47  38.593 

15  44  42.508 

—  25.587 

15  44  16.921 

16  15  16.864 

—  26.513 
16  14  50.351 


Signals  from 
Washington  to  Glasgow. 


Glasgow 
Clock. 


Washington 
Clock. 


h.  m.  s. 
15  2  54.854 

-  55.484 
15  I  59.370 

14  35  26.321 

-  55.528 

14  34  30.793 

15  2  53.524 

-  55.670 
15  I  57.854 


h.  m.  s. 
16  5  30.000 

—  25.009 
16  5  4.991 

15  38  2.000 

—  25.587 

15  37  36.413 

16  5  30.000 

—  26.507 
16  5  3.493 


June  21 

15  10  44.000 

16  13  21.804 

—  55.800 

-  27.525 

15  9  48.200 

16  12  54.279 

July   2 

17  10  6.895 

18  13.43.852 

1 

+  0.434 

-  30.374 

1 
1 
1 

17  10  7.329 

18  13  13.478 

15   2  52.664  I  16   5  30.000 

—  55.800  I     —  27.523 

15      1   56.864   I    16      5      2.477 


Difference  1  Difference 
of  Longi«  '  of  Longi- 
tude from  I    tude  from 


Signals  G 
toW. 


h.  m.  s. 


I  3  6.075 


Signals  W 
toG. 


I  3  6.082 


I  3  6.022 


h.  ro.  s. 


I  3  5.621 


I  3  5.620 


Mean 
Difference 

of 
Longitude. 


h.  m,    s. 


I  3  5.848 


E    . 


s. 


0.227 


I  3  5.851 


I  3  5.639 


16  46    3.500 
4-     0.435 


17  49  40.000 
-  30.365 


16  46     3.935  I  17  49    9.635 


I  3  6.079 


I  3  6.149 


I  3  5.613 


I  3  5.700 
Mean     . 


I  3  5.830 


1  3  5.846 


I  3  5.924 


0.231 


0.191 


0.233 


0.224 


I  3  5.860 


0.221 


The  Transit  Circle  of  this  Observatory  is  o".o66  west  of  the  central  or  old  dome, 
from  which  all  longitudes  are  reckoned.  Applying  this  correction  to  the  mean  value 
of  the  determinations  above,  we  have  the  Transit  Circle  of  the  Morrison  Observatory 
at  Glasgow,  Mo., 

west  of  the  the  central  dome  of  the  United  States  Naval  Observatory. 

My  thanks  are  due  Mr.  M.  Marean,  of  the  Western  Union  Telegraph  Office,  of 
Washington,  for  his  skillful  management  of  the  telegraph  lines  in  the  exchange  of 
sigpials  and  messages. 

Very  respectfully, 

J.  R.  EASTMAN,       • 
Professor  Mathematics^  V.  S.  N. 

Rear-Admiral  John  Rodoers,  U.  S.  N., 

Superintendent  United  States  Naval  Observatory. 
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INTRODUCTION. 


§  I. 

My  regular  observations  with  the  26-inch  Refractor  of  the  Naval  Observatory- 
were  begun  in  the  spring  of  1875,  the  instrument  at  that  time  being  in  charge  of 
Professor  Simon  Newcomb.  Professor  Newcomb  gradually  withdrew  from  observing 
with  this  instrument,  which  came  under  my  direction  sometime  in  July  of  the  same 
year.  The  micrometrical  measurements  which  had  been  made  by  Professors  New- 
comb and  HoLDEN  were  chiefly  of  the  satellites  of  Uranus  and  Neptune,  and  the  dis- 
cussion of  these  measurements  of  the  two  outer  satellites  of  Uranus  brought  out  very 
dearly  what  had  been  indicated  before  by  Von  Asten ;  viz,  the  existence  of  a  large 
constant  difference  in  the  angles  of  position  measured  by  Mr.  Otto  Strove,  director 
of  the  Imperial  Observatory  at  Pulkowa.  As  it  is  our  intention  to  repeat  the  meas- 
urements of  the  satellites  of  Uranus  and  Neptune  after  a  few  years,  and  as  it  seemed 
probable  that  similar  differences  might  exist  in  the  observations  of  double  stars,  it 
occurred  to  me  that  the  best  way  of  comparing  and  uniting  the  observations  of  differ- 
ent astronomers  would  be  for  each  one  to  observe  the  same  double  stars  at  nearly  the 
same  time.  I  wrote  to  S  pkuve  proposing  that  this  should  be  done,  and  that  he  should 
select^the  list  of  stars.  In  reply  he  informed  me  that  such  a  series  of  observations  was 
already  in  progress  between  himself  and  Baron  Dembowski,  and  after  adding  to  the 
list  of  stars  a  few  of  greater  distances  this  list  and  an  account  of  the  proposed  work 
were  published  by  Siruve  in  the  '*  Vierteljahrsschrift  der  Astronomischen  Gesell- 
schaft"     Band  xi,  p.  227.* 

It  was  understood  that  each  observer  should  avoid  all  knowledge  of  the  observa- 
tions of  other  astronomers,  in  order  that  his  work  might  be  done  independently, 
and  in  my  own  case  this  rule  has  been  carefully  adhered  to.  But  now  nearly  four 
years  have  elapsed  since  Stkuve's  publication,  and  it  is  probable  that  all  the  astron- 
omers engaged  in  this  work  have  collected  such  a  number  of  observations  that  the 
publication  of  my  own  results  will  not  influence  the  independence  of  theirs.  More- 
over, the  end  of  the  year  1879  seems  to  be  a  favorable  epoch  for  publishing  my 
observations  of  double  stars  made  before  1880,  since  I  hope  to  make  some  changes 
which  in  the  future  will  enable  me  to  observe  under  conditions  more  favorable  to 
accuracy. 

I  have  therefore  collected  and  revised  all  my  observations  of  double  stars,  and 
the  results  are  given  in  the  following  pages.  In  order  to  make  this  collection  com- 
plete I  have  included  the  few  observations  made  in  the  year  1863  with  the  equatorial 
of  g.6  inches  aperture.     The  whole  number  of  observations  is  16 14. 

*Mittheilang  tlber  nnternommene  BeobachtangareUien  zar  Vergleichung  vod  Mikrometermewungen.  1876, 
Anfkng  Juni.    Otto  Struye. 
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§    2. 

It  will  not  be  necessary  to  give  any  general  description  of  the  26-inch  Refractor 
made  by  Alvan  Clark  and  Sons  for  the  Naval  Observatory,  since  such  descriptions 
can  be  found  in  the  annual  volumes  of  the  Observatory  for  1873  and  1874.  It  will 
be  sufficient  to  refer  here  only  to  those  matters  which  are  more  closely  connected  with 
the  micrometrical  measurements. 

'^rhe  form  of  the  mounting  adopted  by  the  makers  for  this  Equatorial  is  such 
that  the  instrument,  notwithstanding  its  great  size,  is  handled  with  ease;  and  the 
harp-shaped  piece  that  supports  the  polar  axis  is  very  convenient  when  observing 
near  the  zenith.  Generally  the  instrument  is  pointed  on  a  star  by  means  of  what 
are  called  the  *'  rough  circles."  These  circles  are  the  edges  of  the  hour  and  decli- 
nation, circles,  which  were  painted  white,  and  then  divided  by  lines  of  black  paint, 
the  hour  circle  into  spaces  of  ten  minutes  of  time  and  the  declination  circle  into 
degrees.  This  method  of  pointing  is  usually  accurate  enough  to  find  the  object, 
but  as  the  painting  was  not  well  done  errors  as  great  as  15'  to  20'  could  be  made 
in  some  parts  of  the  rough  declination  circle.  An  accurate  reading  for  the  position 
could  be  made  by  means  of  the  finely  divided  circles,  but  this  involves  considerable 
time  and  trouble.  On  account  of  the  delay  in  the  observations  which  would  be 
caused  in  making  the  change,  and  of  the  natural  inertia  in  getting  rid  of  a  poor 
thing  to  which  one  has  become  accustomed,  this  defective  circle  for  the  declinatioii 
was  used  until  June,  1879,  when  the  circle  was  painted  white  and  divided  again  under 
the  care  of  Mr.  Gardner,  the  instrument-maker  of  the  Observatory.  The  settings  are 
now  much  more  accurate  and  give  but  little  trouble,  and  the  saving  of  time  is  very 
gi-eat.  It  is  possible  that  a  few  cases  may  be  found  where,  on  account  of  an  erroneous 
setting  in  declination,  I  have  observed  a  different  object  from  the  one  supposed. 

The  ease  and  rapidity  witli  which  observations  can  be  made  with  a  filar  microm- 
eter depend  largely  on  the  performance  of  the  driving-clock.  The  accuracy  of  the 
observations  also  is  in  a  measure  dependent  on  this  performance,  but  patience  and 
skill  on  the  part  of  the  observer  will  in  a  good  degree  make  up  for  a  poor  performance 
of  the  clock.  The  motive  power  of  our  driving-clock  comes  from  a  small  water-wheel 
which  is  driven  by  water  drawn  from  the  Potomac  water  pipes.  At  first  the  water 
was  applied  directly  to  the  conical  pendulum,  but  the  pressure  of  the  water  was  so 
variable  that  weights  attached  to  an  endless  cord,  (Huygen's  loop),  were  placed 
between  the  water-wheel  and  the  pendulum  by  Professor  Newcomb.  When  this  had 
been  done  the  performance  of  the  clock  is  said  to  have  been  tolerable ;  but  in  the 
autumn  of  1875  ^^  became  very  troublesome,  and  the  observer  was  frequently  annoyed 
by  the  stopping  of  the  clock.  This  trouble  contiimed  and  became  woi'se  until  July, 
1876,  when  the  clock  was  dismounted  by  Mr.  Gardner  and  myself  The  lower  end 
of  the  shaft  of  the  conical  pendulum  had  been  given  a  conical  shape,  and  had  rested 
in  a  conical  cup.  The  friction  and  heat  had  been  so  great  that  the  lower  end  of  this 
shaft  had  become  very  rough  and  twisted  to  a  gimlet  shape,  thus  stopping  the  clock. 
The  bearing  of  the  shaft  was  changed  and  made  of  a  plane  agate  surface,  the  lower 
end  of  the  shaft  being  rounded  to  a  slightly  curved  surface.  The  friction  of  the  upright 
shaft  of  the  water-wheel  was  also  diminished  by  clamping  a  set  of  friction  wheels  to 
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this  shaft  and  letting  them  play  on  a  horizontal  iron  surface.  The  weights  on  the 
Huygen's  loop  were  changed  for  cups  carrying  shot.  With  an  average  pressure  of 
the  water,  and  the  machinery  well  oiled,  these  weights  are  j^/i  and  3J4  pounds,  but 
the  weights  can  be  varied  to  suit  the  resistance  and  the  pressure  by  changing  the  shot. 
Since  these  changes  the  performance  of  the  clock  has  been  tolerably  good.  Still  this 
clock  needs  much  care,  and  being  dependent  on  an  unsteady  pressure  of  water  a  delay 
in  the  observations  sometimes  occurs.  The  great  length  of  the  telescope,  which 
exposes  it  to  the  action  of  the  wind,  is  also  a  hinderance  to  the  steady  driving  of  the 
clock. 

The  difficulty  in  turniflg  the  dome,  of  about  42  feet  diameter,  has  increased.  This 
difficulty  is  caused  probably  by  the  uneven  settling  of  the  supporting  walls,  and  the 
bulging  of  the  dome  in  the  direction  of  the  slit.  The  labor  of  turning  the  dome  through 
a  revolution  is  so  great  that  lists  of  north  and  south  objects  are  prepared  beforehand 
by  the  observer  in  order  to  avoid  as  much  as  possible  the  turning  of  the  dome. 

The  position  of  the  pole  of  the  instrument  has  been  found  by  observing  Polaris 
and  two  equatorial  stars,  each  star  being  observed  in  both  positions  of  the  instrument. 
At  first  the  readings  of  the  finely-divided  circles  were  so  confused  that  nothing  could 
be  derived  from  the  observations,  but  this  trouble  was  remedied  by  engraving  on  the 
verniers  of  the  declination  circle  small  arrows  that  indicate  the  direction  in  which  the 
readings  must  be  made,  and  painting  on  the  holders  of  the  microscopes  similar  arrows. 
The  declination  circle  reads  to  o'.2  by  means  of  the  verniers,  and  the  hour  circle  to  a 
second  of  time  by  means  oT  the  microscopes,  and  by  estimation  to  a  tenth  of  a  second 
By  clamping  the  instrument  in  declination  and  then  moving  it  to  different  hour  angles, 
I  found  that  the  looseness  of  the  instrument  in  its  mountings  might  cause  a  small  error 
in  the  observed  declination,  the  maximum  error  amounting  to  ±  0^2.  This  looseness 
seems  necessary  for  so  large  an  instrument,  in  order  to  insure  ease  of  motion  with 
varying  temperatures,  and  the  error  is  so  small  that  it  has  been  neglected.  If  we 
denote  by  t  the  angle  between  the  declination  axis  and  the  plane  of  the  hour  circle, 
and  by  c  the  colli  mation  error  of  the  telescope,  or  the  difference  from  a  right  angle  of 
the  angle  between  the  axis  of  the  telescope  and  the  declination  axis,  I  find  from  the 
observations  of  December  13,  1876,  and  of  January  9,  1877,  the  values 

izz  — o'.i4  ;  r  m  +  o'.i5. 

These  quantities  should  be  small  in  a  well-constructed  equatorial,  and  such  is  seen  to 
be  the  case  with  our  instrument.  If  X  be  the  distance  of  the  pole  of  the  instrument 
from  the  pole  of  the  heavens,  and  h  its  hour  angle,  the  observations  have  given  the 
following  results : 

Date.  ^.  ^. 

1876,  December  13, 

1877,  January       9, 

1878,  January       3, 

1879,  May  22, 

1880,  January  29, 
1880,  January  31, 


l'.62 

i69°.88 

1 .63 

170  .30 

I  .42 

160  .67 

I  .66 

147  .27 

I  .65 

139  -QS 

I  .82 

136  .38 
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If  r  be  the  hour  angle  of  the  object  and  S  its  declination,  the  correction  to  an  observed 
angle  of  position  will  be 

X  sin  (r  —  h)  sec.  S. 

In  all  of  my  observations  this  correction  is  insensible.  Moreover,  I  have  generally 
determined  the  zero  of  the  position  circle  in  the  part  of  the  heavens  where  the  obser- 
vations were  made.  The  values  of  X  show  that  the  distance  of  the  pole  of  the  instru- 
ment from  the  pole  of  the  heavens  has  remained  nearly  constant.  The  changes  in  the 
values  of  h  are  of  little  importance,  but  they  might  be  anticipated,  I  think,  from  the 
form  of  the  pier  and  the  mounting,  apparently  too  slender  in  the  direction  perpen- 
dicular to  the  meridian. 

Our  observations  have  shown  no  sensible  flexure  of  the  tube,  and  the  micromet- 
rical  measurements  are  independent  of  such  an  en'or.  It  is  interesting,  however,  to 
know  the  flexure  of  a  tube  like  this,  made  of  thin  sheet  steel  and  31  feet  long.  The 
north-polar  distances  of  the  following  stars  were  observed  near  the  time  of  their  cul- 
mination, each  star  being  observed  in  both  positions  of  the  telescope,  and  after  applying 
the  corrections  for  refraction  the  instrumental  positions  of  the  stars  were  as  follows : 

1 880,  April  1 7  :     Ther.  62^.0  F. 

N.  P.  D. 

o  / 

15  Argus 113  59.67 

€  HydrsB 83  10.35 

I  Uraae  Majoris   -     -     -  41  31.12 

X  Cancri 78  52.86 

a  HydraB 98  10.64 

//  Leonis 63  27.63 

32  Ursaj^Majoris    -     -     -  24  19.46 

9  Draconis      -     -     -     -  13  41.92 

226  Cephei,  S.  P.    -     -     -  345  38.00 

Denoting  by  ^  the  zenith  distance  of  the  star,  and  by  e  the  flexure  of  the  telescope,  the 
equation  for  the  flexure  is  of  the  form 

5  -f  sin  ^  .  £  +  ^  =  o- 

Comparing  the  observed  positions  with  the  known  we  have  the  following  equations  of 
condition : 

Equations.  Residuals. 

o  / 

5  +  0.8902   £  +   1-82  Z=  O  —  0,02 

^  +  0.5156  €  -f  1.66  =  0  —  0.16 
^  —  0.1670  €  -f  1.84  zz  o  4-  0-o6 
i;  -f  0.4656  £  -f  I.71  =1  O    —  O.li 

^  +  0.7319  €   +  2.00  =  0  +  0.16 

5  +  0.2136  €   +  1.79  =  0  —  0.01 

^  —  0.4510  €   +  1.85  =Z  O  +  0.09 

^  —  0.5216  €   +  1.77  zz  O  +  O-OI 

^  —  0.9190  e  +  1.63  zz  O    —  0.10 


OBSERVATIONS  OF  DOUBLE  STARS. 

The  normal  equations  are 

+  9  ^  +  0.7673  €  +  16.07  =  o 

+  3.1878  £+      1.57  —O 


and  hence 


^  =  —  l'.79  zfc  o'.025  ;  £  zz:  —  0^.064  i  0/043. 


The  flexure  coefficient  is  therefore  insensible. 


§3. 


The  filar  micrometer  with  which  the  following  observations  have  been  made  is 
the  one  originally  furnished  by  the  makers.  The  screw  of  this  micrometer  has  been 
examined  by  Professors  Newcomb  and  Holden,  and  by  myself,  and  has  proved  to  be 
excellent.  A  very  complete  investigation  of  the  value  of  a  single  revolution  of  the 
screw  has  been  made  by  Professor  Holden,  who  has  determined  this  vahie  by  several 
independent  methods.     His  adopted  value  of  a  single  revolution  is 

B  =  9''. 9479- 

The  value  of  a  revolution  is  the  same  throughout  the  part  in  use,  and  there  appears  to 
be  no  sensible  term  depending  on  the  temperature.  I  have  used  the  above  value  in 
all  my  reductions. 

In  this  micrometer  the  additional  screw,  which  in  the  Fraunhofer  micrometer 
moves  what  is  called  the  "fixed  wire,"  is  placed  outside  the  micrometer  box,  and  is  a 
common  screw  which  moves  the  entire  micrometer  plate  without  altering  the  relation 
between  the  wires.  This  arrangement  is  convenient  for  enabling  one  to  make  a  delib- 
erate measure  of  the  distance ;  and  it  also  gives  the  means  of  partially  counteracting 
an  incorrect  motion  of  the  driving-clock.  On  the  other  hand,  in  this  micrometer  the 
fixed  wire  always  remains  at  a  certain  point,  or  the  coincidence  of  the  wires  has  a 
constant  reading,  which  is  about  64"^  i .  If  therefore  there  is  a  periodical  error  of  the 
screw,  or  any  peculiarity  pertaining  to  a  certain  part  of  it,  the  result  of  a  large  num- 
ber of  accurate  measurements  of  a  given  distance  will  be  to  establish  this  distance 
with  a  small  probable  error,  but  affected  with  an  unknown  constant  error.  A  con- 
tinual shifting  of  the  coincidence  of  the  wires,  as  in  the  micrometer  used  by  Professor 
Brunnow  at  the  Dunsink  Observatory,  is  perhaps  the  best  method  of  avoiding  the  peri- 
odical errors  of  a  screw.  In  such  a  micrometer  the  individual  measures  will  be 
more  discordant,  but  the  mean  result  will  be  more  trustworthy.  In  our  micrometer 
therefore  the  periodical  errors  need  to  be  carefully  examined.  An  examination  of  these 
errors  was  made  by  Professor  Newcomb  in  1874,  by  means  of  Professor  Harknes8*s 
Measuring  Engine;  and  a  statement  of  the  result  of  this  work  is  given  in  the  annual 
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volume  of  the  Naval  Observatory  for  1874,  p.  LXX  of  the  Introduction.  This  exami- 
nation was  repeated  by  Professor  Holden  in  1876,  who  found  likewise  that  the  peri- 
odical errors  were  insensible.  In  order  to  leave  no  doubt  on  this  point  I  have  again 
repeated  this  examination. 

The  micrometer  of  the  Equatorial  was  placed  under  the  Harkness  Measuring  En- 
gine on  May  6  and  May  7,  1880,  and  the  distance  corresponding  to  each  one-tenth  of 
a  revolution  of  the  screw  was  measured  by  means  of  the  micrometer  belonging  to  the 
engine.  These  measures  were  made  at  a  temperature  of  79°.  They  were  extended 
over  the  ten  revolutions,  from  59*^  to  69^^;  and  generally  each  result  depends  on  three 
settings  of  the  engine-micrometer,  but  in  a  few  causes  on  six  settings.  The  following 
table  gives  the  results  of  these  measures,  which  are  corrected  for  errors  in  the  scale  of 
the  engine : 


A 

A 

A 

A 

A 

r. 
59.0 

0.644 

r. 
60.0 

0.621 

r. 
61.0 

0.622 

r. 
62.0. 

0.617 

r. 
63.0 

0.628 

.1 

0.597 

.1 

0.622 

.1 

0.625 

.1 

0.620 

.1 

0.618 

.2 

0.631 

.2 

0.611 

.2 

0.619 

.2 

0.640 

.2 

0.620 

.3 

0.635 

.3 

0.634 

.3 

0.630 

.3 

0.583 

.3 

0.619 

.4 

0.612 

.4 

0.604 

.4 

0.627 

.4 

0.634 

.4 

0.632 

.5 

0.637 

.5 

0.639 

.5 

0.610 

.5 

0.622 

•5 

0.615 

.6 

0.613 

.6 

0.620 

.6 

0.618 

.6 

0.628 

.6 

0.611 

.7 

0.612 

.7 

0.619 

.7 

0.604 

.7 

0.622 

.7 

0.630 

.8 

0.632 

.8 

0.618 

.8 

0.621 

.8 

0.610 

.8 

0.622 

59.9 

0.6TI 

60.9 

0.626 

61.9 

0.620 

62.9 

0.629 

63.9 

0.630 

A 

A 

A 

A 

A 

r. 
64.0 

0.628 

r. 
65.0 

0.605 

r. 
66.0 

0.595 

r. 
67.0 

0.645 

r. 
68.0 

0.616 

.1 

0.629 

.1 

0.629 

.1 

0.636 

.1 

0.628 

.1 

0.625 

.2 

0.601 

.2 

0.614 

.2 

0.630 

.2 

0.615 

.2 

0.601 

.3 

0.645 

.3 

0.616 

.3 

0.607 

.3 

0.614 

.3 

0.629 

.4 

0.606 

.4 

0.618 

.4 

0.627 

•  4 

0.616 

.4 

0.625 

.5 

0.621 

.5 

0.614 

.5 

0.617 

.5 

0.631 

.5 

0.621 

.6 

0.620 

.6 

0.638 

.6 

0.630 

.6 

0.609 

.6 

0.639 

.7 

0.623 

.7 

0.610 

.7 

0.618 

.7 

0.606 

.7 

0.606 

.8 

0.627 

.8 

0.629 

.8 

0.597 

.8 

0.630 

.8 

0.603 

64.9 

0.623 

65.9 

0.625 

66.9 

0.643 

67.9 

0.638 

68.9 

0.640 
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Taking  the  means  for  each  tenth  of  a  )-evohition,  we  have 


Micr. 

A 

Residuals. 

r 

d. 

o.o  to  O.I 

0.6221 

+         9 

O.I           0.2 

0.6229 

+       17 

0.2           0.3 

0.6182 

-       30 

0.3           0.4 

0.6212 

0 

0.4           0.5 

0.6201 

—       11 

0.5         0.6 

0.6227 

+       15 

0.6        0.7 

0.6226 

+       14 

0.7       0.8 

0.6150 

-       62 

0.8       0.9 

0.6189 

-       23 

o.o        0.0 

1 

Mean:  A  : 

0.6285 

+       73 
o".995 

=  0.6212  = 

The  probable  error  of  a  single  set  of  three  pointings  is,  if  we  neglect  the  period- 
ical terms, 

±  0^00804 ;   or  in  arc  ±  o''.oi  29 

If,  now,  we  compute  the  probable  error  of  such  a  set  from  the  residuals  of  the  single 
pointings  I  find  it  to  be  db  o".oo45.  This  result  shows  that  the  largest  part  of  the 
probable  error  has  come  from  disturbance  of  the  micrometer  wire,  or  peculiarities  that 
belong  to  each  setting.  The  plate  of  the  micrometer  was  fastened  down  with  bees- 
wax, and  great  care  was  taken  in  moving  the  wire,  but  some  disturbance  is  indicated 
by  the  values  of  ^. 

Denoting  the  correction  of  the  reading  of  the  head  of  the  micrometer  by  q>  (t*), 
where  u  is  the  angular  value  of  this  reading,  and  assuming  that  the  residuals  have  a 
periodical  form,  we  have 

^  (w)  =  -|-  o'^ocxD2  sin  u  -f  0^.0022  cos  u  —  o'^oo22  sin  2  t*  +  o".oo47  cos  2u 


This  correction  can  generally  be  neglected,  and  this  screw  appears  to  be  practically 
free  of  periodical  errors. 

It  remains  to  determine  the  effect  of  changes  of  temperature  on  the  screw,  and 
this  can  be  done  best  by  observing  the  difference  of  declination  of  two  stars  near  the 
north  pole,  where  they  can  be  observed  in  summer  and  in  winter.  Hitherto  this  cof"- 
rection  has  been  assumed  to  be  insensible. 

The  wires  of  the  micrometer  have  been  broken  or  removed  several  times,  gener- 
ally in  changing  the  eye-pieces  in  cold  weather,  or  on  account  of  small  spiders  getting 
on  them,  but  they  have  been  restored  by  Mr.  Gardner  with  webs  from  the  same 
cocoon.  These  wires  are  soaked  in  warm  water,  and  then  stretched  to  about  three 
times  their  natural  length  before  they  are  inserted.  They  have  given  but  little  trouble 
by  sagging  or  catching  on  each  other.     The  thickness  of  the  wires  is  nearly  o''.2. 
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The  wires  are  illuminated  with  a  red  light,  which  is  obtained  from  a  lamp  held 
by  an  assistant.  This  light  enters  the  micrometer  box  through  a  hole  at  one  end  of  it, 
and  although  the  light  is  thus  on  one  side,  the  wires  always  appear  round  and  sharp, 
and  there  is  very  little  stray  light  reflected  into  the  field.  In  this  rather  primitive 
method  of  illumination  a  skillful  and  practised  assistant  can  graduate  the  amount  of 
light  to  suit  the  faintest  object.  There  is  also  a  method  provided  for  illuminating  the 
field,  and  a  few  of  the  observations  have  been  made  with  this  illumination,  but  nearly 
all  have  been  made  with  bright  wires  in  a  dark  field,  and  the  other  cases  will  be  spe- 
cially mentioned. 

The  eye-pieces  that  I  have  used  in  my  measures  are  achromatic.  These  eye- 
pieces are  made  after  SteinheiPs  fornmla,  and  consist  of  two  lenses,  each  lens  being 
composed  of  two  glasses  cemented  together,  the  flint  glasses  being  outside.  In  our 
observing  books  these  lenses  are  designated  as  400  A,  600  A,  and  800  A.  A  power 
of  1 282  has  been  used  on  a  few  occasions  and  is  called  130x3.  The  following  is  a  list 
of  these  eye-pieces : 


Name. 


400  A 
600  A 
800  A      I 
1300 


Maker. 

Power. 

Kahler    .     . 

383 

Kahler    .     . 

606 

Steinheil. 

888 

Kahler    . 

1282 

The  magnifying  powers  have  been  determined  by  means  of  a  dynameter.  A  few  of 
my  earlier  observations  were  made  with  a  non-achromatic  eye-piece,  giving  a  power 
of  392 

The  i)08ition -circle  is  7^  inches  in  diameter,  and  is  divided  to  two-tenths  of  a 
degree.  It  is  provided  with  two  verniers,  which  may  be  read  to  a  hundredth  of  a 
de<nee,  but  in  observing  double  stars  the  circle  is  read  by  one  vernier  and  to  a  tenth 
of  a  degree  only.  There  is  no  eccentricity  of  this  circle  that  is  sensible  in  these 
observations.  The  zero  of  the  circle  is  determined  by  turning  the  wires  until  a  7th  to 
gtli  magnitude  star  exactly  follows  the  wire  through  the  field;  or  by  setting  the  circle 
an])roximately  correct  and  bisecting  the  star  near  its  entrance  into  the  field  and  near 
its  exit,  and  then  by  means  of  the  interval  of  time  and  the  readings  of  the  micrometer 
computing  the  correction  to  the  assumed  setting. 

§  4. 

After  some  practice,  and  on  becoming  familiar  with  the  instrument  and  micrometer, 
my  manner  of  observing  a  double  star  has  been  as  follows:  In  order  to  measure  the 
an<''le  of  position  the  two  wires  are  separated-  a  convenient  distance  and  the  stars  are 
placed  between  them.  The  position-circle  is  turned  by  the  hand  until  both  stars  api)ear 
midway  between  the  wires,  and  then  the  circle  is  read.  The  light  having  been  taken  out 
of  the  micrometer,  the  wires  are  turned  thirty  or  forty  degrees  forward  and  backwani 
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several  times  before  the  light  is  thrown  on  the  wires  again  for  tlie  [)urposo  of  making 
the  settings  of  the  circle  as  independent  as  possible,  and  another  reading  is  made. 
Generally  four  readings  of  the  position-circle  are  taken.  Then  this  circle  is  turned  90^ 
from  the  mean  of  the  readings  and  the  double  distance  is  measured.  First  the  stars 
are  bisected  by  the  wires  and  the  micrometer  is  read ;  then  the  wires  are  reversed  and 
the  stars  are  bisected  again.  The  wires  are  then  restored  to  their  original  position 
and  another  double  distance  is  measured.  Two  such  distances  are  generally  observed. 
An  estimated  value  of  the  angle  of  position  is  always  recorded,  as  well  as  the  sidereal 
time  of  the  observation,  and  also  an  estimate  of  the  weight  of  the  observation.  This 
weight  depends  simply  on  the  condition  of  the  images  of  the  stars,  and  the  numbers 
I  to  a  are  used  for  expressing  the  weights ;  l  denoting  a  very  poor  condition  of  the 
images,  3  an  average  condition,  and  s  a  perfect  condition.  I  have  very  rarely  ob- 
served double  stars  when  the  images  were  so  poor  as  to  be  given  the  weight  I.  As 
far  as  possible  I  have  avoided  all  knowledge  of  the  angles  and  distances  observed  by 
other  astronomers.  In  my  observing-list  these  quantities  are  omitted,  and  no  com- 
parison with  other  observations  is  made  until  my  own  observations  of  a  star  are  com- 
pleted. It  is  possible,  therefore,  that  in  some  cases  my  angles  may  differ  by  a  mul- 
tiple of  a  quadrant  from  those  observed  elsewhere. 

I  have  omitted  observations  of  color  and  of  magnitude.  These  observations  have 
now  become  a  specialty,  and  such  observations  as  I  could  make  would  not  do  much 
more  perhaps  than  tend  to  introduce  confusion.  In  the  case  of  stars  observed  by  the 
Stbuves,  to  which  most  of  my  observations  belong,  I  have  adopted  their  magnitudes. 
In  most  cases  these  magnitudes  are  brighter  than  those  of  the  scale  to  which  I  have 
been  accustomed;  thus  what  the  Struves  would  call  a  7th  or  8th  magnitude  I  would 
call  an  8th  or  a  9th. 

Very  few  of  the  observations  have  been  made  in  the  twilight,  which  offers  the 
best  conditions  for  observing  double  stars,  since,  the  observer  residing  at  a  distance 
from  the  observatory,  it  has  not  been  convenient  to  do  this. 

With  such  a  large  objective  great  changes  occur  in  the  appearance  of  the  stars 
during  a  single  night.  Generally  so  long  as  rapid  changes  of  temperature  are  going 
on  the  performance  of  the  object-glass  is  not  good.  But  on  a  few  nights  of  the  year, 
when  all  the  atmospheric  conditions  are  favorable,  the  performance  of  the  glass  is 
excellent,  and  its  separating  power  is  all  that  could  be  desired.  Usually  ruddy  and 
reddish  stars  are  the  most  difficult  to  observe,  a  result  which  may  be  caused  by  the 
figure  of  the  objective.  After  having  been  in  use  two  years  the  form  of  the  lenses 
seemed  to  have  undergone  a  slight  change,  and  in  the  beginning  of  May,  1876,  the 
surfaces  of  the  flint  lens  were  refigured  by  Mr.  Alvan  Clark  and  his  son,  Mr.  Alvan 
G.  Clark.  This  is  the  only  change  that  has  been  made  in  the  objective.  On  a  single 
occasion  water  collected  between  the  lenses,  and  they  were  taken  out,  cleaned  by  Mr. 
Gardner,  and  returned  to  their  cell  with  very  little  trouble. 

Until  March,  1878,  all  the  observations  were  made  with  my  left  eye;  but  having 
used  my  eyes  very  much  during  the  preceding  year,  and  having  done  a  good  deal  of 
computing  by  gaslight,  my  eyes  became  weakened.  In  March,  1878,  while  observing 
the  stars  in  the  Trapezium  of  Orion  with  a  field  illumination  which  was  very  unsteady. 
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my  left  eye  suddenly  became  bloodshot.  After  a  rest  of  a  week  the  eye  resumed  its 
natural  appearance,  but  on  observing  again  the  blood  reappeared  in  the  eye.  I  theu 
began  to  use  my  right  eye,  and  have  used  it  since  in  most  of  the  observations.  From 
a  number  of  trials  I  think  that  this  change  of  eyes  has  produced  only  a  small  change 
n  my  habit  of  observing  an  angle  of  position.  Still  it  is  possible  that  some  systematic 
difference  in  the  angles  may  exist  on  account  of  this  change,  as  there  was  at  first  some 
awkwardness  in  observing  with  my  right  eye.  In  all  my  observations  the  head  of 
the  observer  was  kept  in  an  upright  or  natural  position. 

May  17,  1880. 
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SELECTED  BY 


DIRECIOR   OTTO  STRUVE, 


FOR  THE 


COMPARISON  OF  MICROMETRICAL  MEASUREMENTS. 


§5. 

These  stars  have  been  observed  with  the  filar  micrometer  made  by  A.  Clark  and 
Sons  that  is  commonly  used  with  the  26-inch  Refractor.  The  manner  of  observing 
was  the  same  as  usual,  except  that  when  the  distances  exceed  20^'  the  angle  of  posi- 
tion was  observed  by  bisecting  the  stars  with  the  wire,  and  in  case  of  distances  that 
exceed  3''  each  observation  depends  on  four  measures  of  the  double  distance  instead 
of  two.     The  angle  of  position  is  designated  by  p  and  the  distance  by  s. 

The  value  of  a  revolution  of  the  micrometer  screw  used  in  reducing  these  meas- 
ures is 

B  =  9".9479, 

and  no  correction  for  change  of  temperature  has  been  applied  to  this  value.     The 
mean  value  of  the  correction  for  diiferentialVefraction  is  denoted  by  Jp. 

The  positions  of  the  stars  are  for  the  epoch  1875.0,  and  are  taken  from  Stbuve. 

2.  iro. 

a  -.  jh  4301.9.        6  =  75°  36'         (6.7  and  7.8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1878.772 

h. 
22.1 

0 
247.6 

3.23 

3 

606 

8.783 

21. 1 

246.7 

3.43 

2 

383 

8.788 

21.4 

247.1 

3.08 

2 

606 

8.791 

21.8 

246.9 

3.07 

2 

606 

Images  blurred ;  clouds. 

8.794 

21.8 

247.7 

3.13 

2 

383 

Thin  clouds. 

8.805 

21.8 

245.9 

3.17 

2 

606 

9.098 

3.4 

246.7 

3.09 

3 

383 

9.106 

4.1 

247.1 

3.25 

3 

383 

9.109 

4.1 

245.7 

3.15 

2 

383 

9.144 

4.7 

245.6 

3.19 

3 

383 

9.831 

23.5 

246.6 

3.32 

2 

606 

9.834 

22.1 

247.4 

3-33 

3 

606 
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2.   101. 

a  =  i^  52™. I         6  =  73°  15'        (6  and  8.9). 


Date. 


1878.772 

8.783 
8.788 

8.791 
8.794 
8.805 

9.098 

9.106 

9.109 

9.144 

9- 730 

9-738 

9.741 

9.820. 

9.828 

9.831 

9-834 


Sid.  Time. 

P 

h. 

0 

22.5 

188.9 

21.4 

188.2 

21.8 

188.8 

22.1 

186.9 

22.2 

186.0 

22.1 

189.4 

3.7 

193.5 

4.5 

194.0 

4.4 

194.9 

5.1 

194.4 

22.6 

188.8 

20.7 

188.0 

20.9 

189.5 

22  8 

189.9 

23.2 

191.6 

23.8 

193.7 

22.4 

189.7 

s 

Wt. 

II 

5.57 

3 

5.57 

2 

5.55 

2 

5.62 

2 

5.49 

2 

5.63 

3 

5.60 

2 

5-50 

2 

5.57 

2 

5.57 

2 

5.75 

2 

5.67 

2 

5.70 

2 

5.66 

2 

5.68 

2 

5.82 

2 

5.71 

2 

606 

383 
606 

606 

383 
606 

383 

383 

383 

383 
606 

606 

606 

383 

383 

383 
606 


Clouds. 
Clouds. 


S6  AuriipaB  =  ^  334. 

n  =  6*»  37™.7        cl  =  43°  42'        (5.6  and  8.9). 


1877.258 

8.2 

21  .04 

7.263 

8.5 

21.24 

7.266 

8.6 

21.11 

7 . 269. 

9-7 

'   2[.04 

7.280 

8.4 

21.19 

7.282 

9.8 

21.29 

7.288 

8.7 

21.49 

7.296 

9.8 

21.21 

7.3»o 

9.1 

21.00 

7.313 

9.1 

20.95 

Ap  = 

+        0.006 

48.39 
48.28 

48.26 

48.51 
48.49 

•  • 

48.26 
48.24 
48.29 
48.29 

-f  0.014 


2 

4 

3 
2 

3 
i 

2 

3 
4 


606 

3S3 
383 
383 
606 
606 
606 
383 
606 
606 


The  sky  hazy. 


A  gale  coming  up. 


1 

1 

2,  1169. 

1 

a  z 

-  ^U  gym  2            (J  ^  79°  52' 

(7.S  and  8). 

1877.269 

9-4 

11.18 

20.97 

2 

353         1 

7.280 

8.8 

11-34 

20.99 

1 

2 

606 

7.282 

9-5 

11.58 

20.89 

2 

bod 

7.288 

9.2 

11.02 

20.86 

2 

606 

7.313 

9.6 

10.98 

20.82 

3 

383 

7.315 

10. 0 

11.40 
4-       0.074 

21.00 

2 

383 

• 

-+-       0.008 

OBSERVATIONS  OF  DOUBLE  STARS. 
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2.  1891. 


a  =  gi"  tl^ja       i  =  53*  14'       (7-8  and  7.8). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

II 

1877.263 

9.0 

58.93 

19-54 

3 

383 

7.266 

9.0 

59.01 

19.65 

4 

383 

7.269 

8.8 

59.41 

19.54 

3 

383 

7.280 

9.2 

58.90 

19.73 

3 

383 

7.288 

9.5 

59.12 

19.73 

2 

383 

, 

7.313 

9.9 

59.05 

19.63 

3 

383 

9.314 

II. 2 

239-38 

19.70 

2 

383 

9.319 

10.2 

59.70 

19.63 

3 

383 

9-451 

1 

13.5 

239.00 

19.51 

2 

383 

f 

+         0.005 

4-       0.006 

• 

2.  ISffO 

• 

a  s 

s  Qh  23™.9          6  =  67*  21 

:'        (7  and  7.8). 

'1877.288 

9.9 

67.05 

10.53 

3 

383 

7.318 

10.6 

66.7 

10.65 

2 

383 

7.337 

10.3 

66.3 

10.55 

2 

383 

7.370 

12.5 

65.5 

10.64 

2 

383 

7.375 

13.9 

66.3 

10.66 

2 

383 

Images  diffuse. 

1877.378 

14.2 

66.4 

10.66 

3 

383 

Thin  clouds. 

1880.044 

5.2 

247.7 

10.52 

3 

383 

0.058 

3.3 

66.3 

10.57 

2 

383 

0.064 

4.5 

68.0 

10.67 

2 

383 

0.066 

4.6 

67.5 

10.63 

2 

606 

« 

7  Iieonii 

U 

a  : 

-  gh  29«n.l          <5  =  14'  5 

5'        (5.6  and  8). 

1877.263 

9.4 

79-43 

41.27 

2 

383 

7.269 

8.4 

79.53 

41.16 

2 

383 

7.280 

10.6 

79-84 

41.24 

3 

383 

* 

7.288 

10.4 

79-90 

•41.24 

2 

606 

7.296 

10.2 

79.75 

41.31 

3 

383 

7.3" 

10.3 

79-85 

41.37 

3 

383 

7.315 

10.6 

79.86 

41.57 

2 

383 

Through  clouds. 

7.318 

9.5 

79.74 

41.29 

2 

383 

-+-       0.002 

-h        0.012 

•77  App.  VI 


i8 


OBSERVATIONS  OF  DOUBLE  STARS. 


2.  149^. 

o  =  lo""  5a™.i        i  =  59°  35'       (6  and  8.9). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

II 

1877.318 

10.9 

38.00 

34.56 

2 

383 

Images  blurred. 

7.337 

II. 4 

38.30 

34.67 

2 

383 

7.370 

12.8 

37.62 

34.70 

2 

383 

7.376 

14.3 

37.48 

34.89 

2 

383 

7.378 

14.5 

37.62 

34.78 

3 

383 

7.381 

13.6 

37.70 

34.78 

2 

383 

+       0.012 

+       O.OIO 

2.   1603. 

a 

I2»»  I    .9           <J=  56°  10' 

(7  and  7.8). 

« 

1877.370 

13.3 

81.62 

22.48 

2 

383 

7.376 

14.6 

80.78 

22.49 

2 

383 

7.378 

14.9 

81.45 

22.44 

3 

383 

7.381 

13.9 

81.82 

22.32 

2 

383 

7.384 

13.2 

81.42 

22.59 

2 

383 

Through  clouds. 

7.395 

14.6 

Ap  = 

81.38 

22.33 

2 

383 

Telescope  shaken  by  wind. 



+      0.009 

+       0.007 

^.   168S. 

a  = 

:  12^  45™.7         (J  =  19' 51' 

(7  and  7.8). 

1877.337 

12.2 

201.55 

16.02 

2 

383 

7.370 

II. 9 

201.0 

16.03 

2 

383 

7.376 

15.5 

200.8 

16.06 

2 

383 

7.378 

15.7 

200.65 

16.25 

3 

383 

7.381 

14.8 

201.3 

16.16 

2 

383 

7.384 

14. 1 

Ap  = 

200.2 

16.25 

3 

383 

• 

0.000 

4-       0.007 

t  Bootis. 

(  — 

14^  ii™.7         6  —  51''  57' 

(5  and  7.8). 

1 

1877.376 

15.0 

32.72 

38.30 

3 

383 

7.378 

15.3 

32.88 

38.48 

3 

383 

7.381 

14.4 

32.86 

3S.31 

2 

383 

7.384 

13.6 

32.78 

38.39 

3 

383 

7.397 

14.6 

33.08 

38.37 

2 

383 

7.408 

11.9 

33.18 

38.45 

2 

383 

-i-      0.002 

+       O.OII 

OBSERVATIONS  OF  DOUBLE  STARS. 
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2.  9034. 

a  =  le*"  4"».a        <J  =  83*  59'        (7.8  and  8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

n 

1876.795 

ao.i 

118.6 

1.25 

2 

606 

6.798 

19.9 

120.3 

1.30 

2 

606 

Images  much  blurred. 

6.801 

19.8 

118. 3 

1.34 

3 

383 

6.803 

19.8 

118. 6 

1. 13 

3 

383 

7.422 

15.4 

III. 5 

1.28 

2 

606 

Very  faint;  haze. 

7.452 

14.4 

115. 0 

1.04 

3 

606 

7.460 

14.4 

114. 8 

1. 19 

2 

383 

7.518 

15.2 

112. 7 

1.44 

2 

383 

Images  blurred. 

7.532 

15.4 

113.8 

1.29 

2 

383 

8.849 

21.6 

116. 4 

1.27 

3 

383 

8.854 

21.7 

114.8 

1.34 

2 

383 

Images  blurred. 

8.857 

21. 8 

114. X 

1. 17 

3 

383 

8.860 

21. 1 

115. 9 

1.23 

3 

383 

' 

9.470 

15.0 

"3.5 

1.40 

3 

606 

9.543 

16.6 

114. 3 

1.34 

2 

606 

9.546 

16.5 

114. 4 

1.29 

3 

606 

9.549 

16.6 

114. 2 

1.29 

3 

606 

v^v^  Draconic. 

a  =  ] 

lyh  29«n.8 

d  =  55°  i5'        (4.5  and  4.5). 

1876.795 

19.6 

312.47 

61.96 

3 

383 

6.798 

19.5 

312.50 

61.84 

3 

383 

6.801 

19.4 

312.50 

61.85 

3 

383 

6.803 

19.5 

312.50 

61.84 

3 

383 

7.417 

15.8 

312.35 

62.07 

2 

383 

Clouds. 

7.422 

15.0 

312.28 

61.98 

4 

383 

7.428 

16.0 

312.37 

61.87 

2 

383 

7.447 

15.7 

AP  = 

312.45 

61.98 

3 

383 

« 

H-    o°.oo5 

+   o",020 

2 

;.  »396. 

a  =  ] 

[8»»  i7°».5        ( 

[J  =  81°  27'        (7.8  and  8.9). 

1.876.795 

20.5 

199.2 

15-93 

3 

383 

6.798 

20.3 

199.3 

15.97 

3 

383 

6.801 

20.1 

200.6 

15.95 

3 

383 

6.803 

20.1 

200.1 

.       * 

2 

383 

Thin  clouds. 

6.809 

20.0 

199.7 

15.80 

3 

383 

7.422 

15.8 

198.6 

15.94 

3 

606 

7.428 

16.4 

199.3 

16.02 

3 

383 

7.452 

14.8 

198.4 

15.91 

2 

606 

7.460 

14.8 

• 

198.5 

15.84 

3 

383 

—     0.005 

+    0.007 

20 


OBSERVATIONS  OF  DOUBLE  STARS. 


O.  2.  353. 


a  =  i8*»  22".6        6  =  71*  i6'        (5  and  7). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

It 

• 

1876.809 

20.3 

54.4 

0.41 

3 

888 

6.825 

19.9 

53.8 

0.44 

3 

888 

6.836 

20.1 

53.1 

0.43 

2 

888 

9.470 

17.0 

51.0 

0.53 

2 

888 

Images  blurred. 

9.697 

18.1 

56.4 

0.32 

3 

888 

9.699 

18.2 

50.4 

0.34 

2 

888 

9.708 

18.0 

48.9 

0.36 

2 

888 

9.713 

1 

18.0 

49.6 

0.33 

3 

888 

1 

0 

.  2.  363. 

a 

=z  i8*»  43".5 

^  =  77"  34'        (7  and  7). 

1876.809 

20.6 

23.1 

0.39 

3 

888 

6.817 

20.2 

21.0 

0.36 

2 

888 

6.825 

20.2 

19. 1 

0.43 

3 

888 

6.836 

20.3 

21. 1 

0.43 

2 

888 

9.470 

17.3 

206.5 

0.32 

2 

888 

9.697 

18.3 

T9.6 

0.37 

3 

888 

9.699 

18.4 

201.3 

0.45 

2 

888 

9.708 

18.2 

205.5 

0.45 

2 

888 

9.713 

18.3 

206.6 

1        0.41 

2 

888 

1 

■ 

i 

^  Lyra 

S. 

a  z 

=  18^  45«n.5 

rf  =  33« 

13'        (3  and  6.7) 

1876.655 

18.3 

148.97 

45.87 

2 

383 

Face  north. 

6.658 

18.2 

149.09 

45.87 

2 

383 

Face  north. 

6.661 

17.6 

149.29 

45.80 

2 

383 

Face  south. 

6.664 

18.2 

149.15 

45.75 

3 

383 

Face  south. 

6.669 

17.9 

149.31 

45.86 

3 

606 

Face  north. 

6.675 

18.2 

149.16 

45.91 

2 

606 

Face  north. 

6.680 

18.1 

149-32 

45-80 

2 

606 

Face  south. 

6.710 

18.2 

149.16 

45.82 

2 

606 

Face  south ; 

faint  through  clouds. 

9-543 

18.0 

149.10 

45.80 

2 

606 

Face  south. 

9-546 

18.0 

148.91 

45.83 

2 

383 

Face  east. 

9-584 

18.6 

149.08 

45.80 

2 

606 

Face  south. 

9.587 

18.5 

149.12 

45.98 

3 

383 

Face  north. 

—        O.OII 

4-     0.012 

1 

Date. 


1876.781 
6.784 

6.787 
6.798 
6.801 

7.452 
7.460 

7.518 

9.749 
9.752 


1876.749 
6.760 

6.781 

6.784 

7.460 

7.518 

7.532 

7.534 
9.697 

9.699 

9.708 


OBSERVATIONS  OF  DOUBLE  STARS. 


2.  94S3. 

a  =  i8»»  57«.8        6  =  75"  37'        (6.7  and  7.8). 
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Sid.  Time. 


h. 
19.3 

19.3 

19.3 

20.6 

20.6 

15.4 
15.2 

15.6 
19.0 
19.0 


9.3 
9.4 

9.6 
9.6 

5.6 

6.0 

5.8 
5.8 

8.7 
8.6 

8.5 


218.5 
216.9 
217.8 

219.7 
221.3 
218.2 
219. 1 
218.7 

217.9 
218. 1 


tt 


5.55 
5.76 

5-71 
5.82 

5.64 
5.84 
5.69 

5.72 
5.64 
5.65 


Wt. 


2 
2 

3 

2 

3 

2 

2 
2 

3 

2 


Power. 


383 
383 
383 
383 
383 
383 
383 
383 
606 

383 


Remarks. 


Haze ;  stars  faint. 


2.  3S71 


a  =  19^  35™.3        rf=  78"  o'        (7,8  and  8). 


22.7 
21.7 
21.9 
21.8 
21.0 
20.9 
20.9 
20.7 
21.9 
22.5 
22.0 


.49 
.35 
.36 
.44 
.36 
.41 
.46 

.33 
.38 
.40 

.39 


4 

2 

3 

2 

3 

2 

2 

2 
2 

3 

2 


383 

383 

383 

383 

383 

383 

383 

383 
606 

606 

606 


Images  unsteady. 


€  Draconis. 

a  =  i9>»  48«.6        d  =  69'  57'        (4  and  7.8). 


1876.746 

19.3 

4.3 

3.01 

3 

383 

6.749 

19.7 

2.4 

2.97 

3 

383 

6.760 

19.6 

I.I 

3.00 

2 

383 

6.779 

19.8 

359.7 

3.15 

2 

383 

Images  blurred. 

• 

6.781 

19.8 

0.0 

3.04 

3 

383 

7.460 

16.0 

2.6 

3.00 

2 

383 

Blazing  images. 

7.518 

16.3 

1.6 

2.74 

2 

383 

7.532 

16. 1 

357.2 

2.97 

2 

383 

Images  blurred. 

7.534 

15.5 

4.0 

2.89 

2 

383 

9.697 

19.0 

2.7 

3.03 

3 

606 

. 

9.699 

18.8 

4.3 

3.09 

3 

606 

9.708 

18.8 

1.8 

3.02 

2 

606 

9.713 

18.6 

3.9 

3.03 

2 

383 

22 


OBSERVATIONS  OF  DOUBLE  STARS. 


X  €ephei. 

a  =  20^  I3"».i        <J  =  77*  20'        (4  and  8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power, 

Remarks. 

1876.746 

6.749 
6.760 

6.779 
7.460 
7.518 
7.532 
7.534 

9-749 
9.752 

h. 
19.7 

20.0 
20.0 
20. a 
16.4 
16.7 
16.4 
16. 1 
19.5 
19.3 

m 
120.5 

121. 8 
121. 5 
121. 1 
126.0 

123.4 
122.5 
125.0 
122.2 
120.7 

n 
7.54 
7.49 
7.54 
7.53 
7.40 
7-48 

7.43 
7.40 

7.42 

7.43 

3 

3 

2 

2 
2 
2 
2 

2 

3 
3 

383 

383 

383 

383 

383 

383 

383 

383 
606 

383 

• 

5  C  . 

• 

a  =  2i»»  i8°».o        6  —  78'  4'        (7.8  and  9). 

1876.746 

6.749 
6.760 

6.779 
7.537 
8.961 

8.969 
8.972 

20.1 
20.3 
20.4 
20.5 
16. 1 

2.2 

1.2 

0.1 

Ap  = 

43.57 
43.52 
43-52 
43.15 
42.95 
43.55 
43.38 
43.20 

25.13 

25.13 
2^.21 

25.04 
25.22 

25.36 
25.09 

24-99 

3 

3 

2 

2 
2 
2 

3 
4 

383 
383 
383 
383 
383 
383 
383 
383 

Images  very  unsteady. 
Very  unsteady. 

• 

4-       0.005 

+   0.008 

^\  3801. 

a  =  21^  22"'.2        6  =  79**  49'        (7-8  and  8). 

1876.749 
6.760 

6.781 

6.784 
8.807 

8.818 

9.697 

9.699 

9.719 
9-853 
9.861 

9.864 

20.6 

20.6 
20.4 

20.1 
21. 1 
20.6 
20.1 
20.3 
20.5 
23.1 
22.8 
22.5 

269.9 
272.4 
272.9 

273.1 
271.0 

272.1 
273.6 
276.1 

274.4- 
271.6 

270.3 

272.2 

1. 61 

1-73 

1.73 
1.76 
1.62 

1.52 
1.69 

r.76 

1.55 
1.46 

1.72 

1-77 

3 
2 

3 

2 

2 

3 
2 

2 

3 

3 

3 
2 

383 

383 

383 

383 
606 

606 

606 

606 

606 

606 

606 

606 

Clouds. 

1 

i 
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p  €ephei« 

a  =  2i*»  27™.o        6  =  70*  i'        (3  and  8), 
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Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1876.760 

h. 

21. 0 

e 
250.7 

n 
13.64 

3 

383 

6.781 

20.7 

250.0 

13.47 

3 

383 

6.784 

20.4 

251. 1 

13.49 

3 

383 

6.787 

20.6 

250.1 

13.66 

3 

383 

8.961 

2.7 

250.4 

13.53 

3 

383 

8.969 

1.5 

252.3 

13.62 

2 

383 

8.972 

0.4 

251. 1 

13.50 

3 

383 

9.040 

2.3 

250.3 

13.24 

2 

383 

9.051 

1.5 

250.4 

13.58 

3 

383 

9.057 

2.1 

250.1 

13.49 

2 

383 

2 

I  9893. 

a  =  ! 

82**   IO™.6 

d-72'4 

i'        (5.6  and  7.8). 

1876.781 

21. 1 

347.92 

28.88 

3 

383 

6.798 

21.0 

347.85 

28.95 

2 

383 

6.801 

20.8 

348.03 

23. 92 

3 

383 

6.809 

21. 1 

348.08 

28.83 

4 

383 

8.961 

1.8 

348.60 

28.95 

2 

383 

8.969 

1.9 

348.20 

29.01 

2 

383 

8.972 

1.4 

AP 

348.35 

29.09 

2 

383 

Through  clouds. 

* 

+        0.008 

+    0.009 

1 

I  999^ 

1. 

a  = 

22b  29".4 

<J  =  69'* 

■ 

17'        (7  and  7.8). 

1876.825 

21.2 

267.7 

0.85 

3 

888 

6.836 

20.7 

262.5 

0.80 

2 

606 

8.772 

20.4 

265.9 

0.78 

3 

606 

8.783 

19.6 

264.4 

0.82 

2 

606 

Images  blurred. 

8.788 

19.9 

263.5 

0.76 

3 

606 

8.791 

20.0 

264.3 

0.71 

3 

606 

9.699 

21.4 

266.6 

1.07 

2 

606 

Images  indistinct. 

9.719 

20.8 

265.5 

0.90 

2 

888 

9.730 

21.4 

268.4 

0.87 

3 

6q6 

9.738 

18.9 

265.5 

0.83 

3 

606 

9.738 

20.9 

267.3 

0.87 

3 

606 

9.741 

19.5 

264.0 

0.78 

2 

606 

9.741 

21.1 

267.5 

0.86 

3 

606 

I- 
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2.  9993. 


a  z 

=  22*»  29".7 

«J=69° 

44'        (7  and  9). 

Date. 

Sid.  Time, 

P 

S 

Wt. 

Power. 

Remarks. 

h. 

0 

It 

1876.825 

21.4 

47.3 

9.64 

2 

383 

6.836 

20.9 

46.5 

9.47 

3 

383 

6.772 

20.6 

46.3 

9.43 

3 

606 

8.783 

19.9 

46.2 

9.43 

2 

606 

8.788 

20.2 

45.8 

9.59 

3 

606 

8.791 

20.3 

46.1 

9.59 

3 

6q6 

9.719 

21.0 

46.9 

9.70 

3 

606 

9.730 

21.6 

47.3 

9.47 

3 

606 

9.738 

19.2 

46.1 

9.61 

3 

606 

9.741 

19.8 

* 

46.4 

9.56 

2 

606 

0.2.  481. 

• 

=  22»»4i»8        <J  =  77°i 

52'        (7  and  9). 

1876.825 

21.7 

268.0 

2.49 

2 

383 

6.836 

21.3 

269.6 

2.31 

3 

383 

8.772 

20.9 

270.5 

2.39 

3 

606 

8.783 

20.3 

267.9 

2.23 

2 

383 

Images  blurred. 

8.788 

20.5 

268.2 

2.37 

3 

606 

8.791 

20.8 

271.5 

2.39 

2 

606' 

Hazj, 

8.961 

3.0 

269.9 

2.32 

3 

383 

8.969 

2.2 

271.7 

2.52 

2 

383 

9.051 

1.8 

270.6 

2.32 

3 

383 

9.057 

2.3 

270.0 

2.32 

2 

383 

0.  2.  48 

0. 

a  = 

=  23»»3".9        <5  =  74%3 

(5  and  7.  8). 

1878.772 

21.3 

24.8 

1. 15 

2 

888 

8.788 

20.7 

27.5 

1.16 

2 

888 

Images  blurred. 

8.805 

21.0 

26.1 

1.20 

3 

606 

8.807 

20.2 

30.1 

1. 21 

3 

606 

8.818 

20.2 

28.0 

1.06 

3 

606 

8.821 

20.1 

31.7 

1.32 

2 

606 

9.730 

21.8 

24.1 

1. 21 

3 

606 

9.738 

19.5 

30.8 

.    1.30 

2 

606 

9.741 

20.1 

29.6 

1.36 

2 

606 

1879.749 

19.8 

28.0 

1. 17 

2 

606 

1880.044 

2.1 

25.2 

1.03 

2 

606 

.058 

2.0 

25.8 

1. 16 

2 

606 

k 

.064 

2.2 

27.4 

1.25 

2 

606 

Images  blurred. 

.066 

2.5 

26.5 

1.24 

2 

606 

Images  blurred. 

OBSERVATIONS  OF  DOUBLE  STARS 


25 


2.    3031. 


1        Date. 

1  ' 

Sid.  Time. 

1 

h. 

1878.772 

21.8 

,          8.783 

20.7 

8.788 

21.0 

1          8.791 

21.5 

8.794 

21.6 

8.805 

21.4 

9.730 

22.2 

9.738 

20.3 

9.741 

20.5 

t 

Ap  = 

— 

a  =  23^  56'n.3         6  =  79'  35 


VVl. 


23  4 
22.4 

22.1 

22.8 

23.7 
22.8 

23.4 
22.6 

22.6 


16.99 

16.79 
16.95 
16.97 
16.92 
16.92 
16.97 
16.90 
16.83 


=    —     0.017        +   o  008 


(7.8  and  9.10). 


Power. 


Remarks. 


3 

2 

2 
2 
2 

3 
3 
2 

3 


606 
383 
606 
606 

303 
606 
606 
606 
606 


Images  blurred. 
Hazy. 


The  preceding  observations  were  made  in  an  average  condition  of  the  images,  as 
will  be  seen  from  the  numbers  given  in  the  column  Wt.  But  probably  in  my  earlier 
observations  these  numbers  were  estimated  too  low,  and  where  2  and  3  are  given  we 
should  have  3  and  4.  In  deducing  the  final  results  I  have  taken  the  simple  means 
without  regard  to  the  weights,  or  to  the  remarks,  since  it  seems  best  that  the  varying 
conditions  of  the  images  from  night  to  night  should  be  allowed  to  exert  their  proper 
influence.  It  is  sometimes  surprising  to  see  how  observations  made  when  th^  images 
are  very  unsteady  agree  with  the  mean  result  Probably  this  is  caused  by  the  fact 
that  the  observer  in  this  case  gives  more  time  to  the  observaLion,  and  in  this  way  gets 
nearly  the  mean  position  of  the  vibrating  images.  A  few  cases  occur  where  there 
seems  to  be  a  mistake  in  the  reading,  but  all  the  observations  are  given  as  they  were 
made,  and  no  observation  has  been  rejected. 

It  will  be  noticed  that  in  the  observations  of  some  of  the  stars,  2.  191  and 
2.  2034,  there  seems  to  be  a  systematic  error  in  the  observed  angles  of  position ;  but 
in  computing  the  probable  errors  no  regard  has  been  paid  to  this  fact,  and  the  given 
probable  errors  of  the  angles  are  therefore  a  little  too  great. 

In  the  case  of  /3  Lyra?,  which  passes  near  our  zenith,  1  have  changed  my  position 
from  face  north  to  face  south,  in  order  to  see  if  any  difference  was  produced  in  the 
measures  by  such  a  change,  but  there  appears  to  be  none. 

The  star  2,  2034  has  been  one  of  the  most  troublesome  to  ol)  orve,  because  the 
images  were  frequently  confused  and  indistinct  The  condition  of  things  has  often 
been  as  follows :  I  would  be  observing  stars  near  the  zenith,  the  images  being  tolerably 
good;  on  turning  the  telescope  down  toward  the  north  to  the  star  2,  2034,  the  images 
at  first  would  be  fair,  but  after  a  few  minutes,  and  before  an  observation  could  be 
made,  the  images  would  become  so  bad  that  an  observation  was  impossible,  the  stars 
being  simply  a  confused  mass  of  light.  This  condition  was  probably  produced  by 
the  cool  north  wind  blowing  against  the  warm  object-glass  and  disturbing  its  figure. 
Our  large  objective  is  very  sensitive  to  changes  of  temperature,  and  will  not  perform 
4 77  AiP.  VI 
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well  SO  long  as  these  changes  are  rapid.     The  star  O.  2.  489  is  another  difiicult  object 
to  observe. 

In  the  following  table  are  given  the  results  of  the  preceding  observations :  the 
mean  date  of  the  observations,  the  mean  values  of  the  angles  of  position  and  the 
distances,  and  their  probable  errors.  In  the  last  columns  are  given  the  probable 
errors  of  a  single  observed  angle  and  distance,  and  tlie  number  of  observations. 

The  corrections  for  differential  refraction,  denoted  by  Jp,  have  been  applied  to 
the  mean  results. 

Besidts. 


Star. 


Date. 


r 


X.  170    . 

1.  191  . 
a.  244     . 

y.  1169  . 
-.  1321 . 
s.  1350  • 
o.  350  . 
2. 1495  • 

2.  1603  . 

1.  i68s  . 

I  o-  455  . 

i  2.  2034  . 

a.  549  . 

i  2.  2326  . 

i  0.  S.353 

j  0.  2.  363 

<J-  593  • 

2.  2452  . 

!  2.2571  . 
i".  2603  . 
2.  2675  . 
2.  2796  . 
2.  2801  . 

'  r.  2806 . 
2.  2893  . 
2.  2924  . 
2.  2923 . 

0.  :r.  481 
0.  " . 489 
2.  3051  . 


879.071 

879.277 
877.282 

877.291 

877.974 
878.130 

877.293 
877.360 

877.381 

877.371 

877.387 
878.124 

877.114 
877.085 

878.595 

878.397 
877.636 

877.588 
877. S38 
877.898 

877.658 
877.^84 
878.616 
878.116 

877.727 
878.992 

878.772 
878.483 
S79  429 
879.105 


/. 


m 


246.75 

190.36 
21 . 162 
IF. 324 

59>72 

66.775 
79.740 

37.799 

81.421 
200.917 

32 . 909 
115.36 
312.433 

199.228 
52.20 

22.64 
149. 128 
218.62 

21.64 

1.97 
122.47 
43.360 

272.47 

250.65 

348.155 

265 . 62 

46.49 

269.79 

27.54 

22.850 


'  ± 

0.0078 
0.0446 
0.0292 
0.0234 
0.0208 
0.0306 
0.0292 
0.0510 

0.0377 

o  0372 
0.0338 
0.0086 
0.0216 
0.0396 
0.0043 
0.0046 
0.0198 
0.0257 
0.0273 
0.0205 
0.0508 
0.0240 
0.0098 

0.0352 
0.0336 

0.0050 
0.0IS3 
0.0122 
0.0088 
0.0350 


J. 


M 


3.203 

5.627 
48.348 

20.930 

19635 

10.608 
41.318 
34.740 

22.449 

16.135 
38.394 

1.270 

61.944 

15-927 
0.395 

0.401 

45.853 
5.702 

1 1 . 397 
2.995 
7.466 

25.154 
1.659 

13.522 

28. 956 

0.838 

9-5-19 
2.366 

1 .201 

1 t . 924 


^m 


"  ± 
0.0219 

0.0145 

0.0232 

0.0207 

0.0188 

0.0125 

0.0293 

0.0312 

0.0284 

0.0293 

0.0200 

0.0160 

0.0204 

0.0169 

0.0171 

0.0100 

0.0120 

I   0.0189 

O.OIOO 

I  0.0183 

I  0.0122 

0.0277 

0.0203 

0.0257 

I  0.0217 

I  0.0163 

0.0200 

0.0186 

j  0.0165 

0.0151 


n/. 


ris. 


No.  of 
obs. 


"  ± 
0.027 

0.184 

0.092 

0.057 
0.062 

0.097 
0.0S3 
0.125 
0.092 
0.091 
0.083 

0035 
0.061 
0.119 
0.012 
0.014 
o.o6g 
0.081 
0.090 
0.074 
0.161 
0.068 
0.034 

O.III 

0.089 
0.018 
0.058 
0.03S 
0.033 
n.105 


II 


±     ■ 
0.076 

0.060 

I 
0.070 

i 

0.051 

0.056 

0.040 

0.083 

0.076     ' 

0.069 

O  072      i 

I 
0.049 

0.066      I 

0.058      I 

0.048 

0.048 

0.030     , 

0.042 

0.060 

0.033 

0.066      I 

0.038      I 

0.078 

0.070 

0.081 

0.057 

0.059 

I 

0.063 
0.059 
0.062 
0.046 


r 


12 

17 
10 

6 

9 
10 

8 

6 

6 

6 

6 

17 

8 

9 

S 

9 
12 

10 

II 

13 
10 

8 

12 

10 

7 

13 
10 

10 

14 

9 


The  wliole  number  of  my  observations  of  these  stars  is  296.  The  mean  distance 
of  the  thirty  stars  is  1 7''.  16  ;  and  tlie  average  values  of  the  probable  errors  of  a  single 
distance  and  of  a  single  angle  are  as  follows : 

Probable  error  of  a  single  distance     =  i  0^.059 
Probable  error  of  a  single  angle  zz  zb  o".o75 
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The  further  discussion  of  these  observations  must  be  deferred  until  the  observa- 
tions of  other  observers  are  published.  It  is  my  intention  to  continue  the  observations 
of  a  few  of  these  stars,  especially  those  of  which  the  components  are  of  very  unequal 
magnitudes,  and  where  the  observations  are  difficult  and  appear  to  be  subject  to  large 
systematic  errors,  such  as  2.  191,  e  Draconis,  and  O.  2,  489. 

§  6. 

As  it  is  interesting  to  apply  a  geometrical  test  to  observations,  in  addition  to  the 
preceding  work,  I  have  observed  the  multiple  stars  2.  2703,  2,  311,  and  the  stars  in 
the  Trapezium  of  Orion.  In  the  case  of  three  stars,  A,  B,  C,  if  we  take  the  origin  of 
co-ordinates  at  A  and  observe  the  angles  of  position  and  the  distances  of  B  and  C 
only,  then  these  quantities  are  independent,  and  we  may  put  their  differentials  equal 
to  zero.  But  if  we  observe  also  the  angle  of  position  and  the  distance  between  B  and 
C,  we  have  obtained  more  quantities  than  the  geometrical  conditions  require,  and  must 
adjust  the  parts  of  the  triangle  by  the  method  of  least  squares.  The  following  is  the 
method  of  W.  Struve,  Mensural  Micrometricce,  p.  L.     From  the  observations  we  make 

a  zz  5  cos  p  /3  zzs  sin  jj 

a'  zz  s^  cos  p'  /?'  zz  s'  sin  p^ 

and  the  true  values  of  these  co-ordinates  will  be, 

X  =a  +H  y  —P  -f  7 

a:'zza'  +  ^'  y'  =  ft'  +  V' 

^,  ^',  7,  and  7'  being  corrections  to  be  found  from  the  equations  of  condition.     The 
geometrical  relations  give  us  the  six  equations : 

(4)     • 
(5) 

(6) 


^    + 

f           =s^ 

(0 

1     =  tang  2) 

x'^      + 

y"          =  s" 

(2) 

5J,     =  tang  y}' 

{x'  -xf     + 

(y'-yy-r^ 

(3) 

^.'-^=tangi>". 

X  — X 

If  we  make 

• 

tang  2"  =  ^      ^ 

e" 

ail 

—  fi     a'  —  a 

sm  q         cos  q 
and  put 
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the  differentiation  of  the  six  equations  will  give  the  following  equations  of  condition 
for  the  triangle: 

cosjy.      H  +  sin  p,     Tf         =,  (h 

cos  p/  Py'  +  s'^  P'*  v'        =^  ^^• 

cos  p!'  ?,    —  cos  p."  H'  +  sin  p,"  tf  —  sin  p."  tf*  +  «"  —  e*'  =,  o. 

sin  p,  ^   —  cos  p.  7]         •=,  0, 

sin  I?/  ^'  —  cos  p.'  7/        zz  0. 

sin  p."  ^  —  sin  p."  H'  —  cos  p"  rf  +  cos  p."  tf'  +  f"  sin  tt*'  zz  o. 

In  the  case  of  a  quadrilateral,  we  shall  have,  if  we  put 


and 


a"  =  s'"  cos  //' 


x''  zz  a"  +  ^" 


P    zz  v    sm  j> 


y     zz/?    +7    ; 


,.       /?'  -  ^ 
tan<r  n     zz    , 


/// 


7// 


^  —  •  ///      — —  /// 

sm  q  cos  g 


tang  7'''  zz    „ 
^  ^  a    —  a 


ft"  -  ft' 

tang  7'    zz    „  , 

^  '  a    —  a 


q      —I)      —IT 


,tv 


a!'  —a 


sm  if'        cos  g 


f"    zz 


^"  _  /S'      a"  _  a' 


sm  7 


V 


COS  J 


^yiv  _  ^iv  _  ^iv  ^T  _  ^,v  _  ^r^ 


and  the  equations  of  condition  are  : 


iv 


V 


COS  p, 

COS  p! 
COS  p!' 
cos  7>/'' 
COS  ;>. 
cos  p, 
sin  j>. 

sin  p! 

•       II 
sm  y>. 

sin  p!" 

sin  7>.'' 

sin  7>.' 


^    +  sin  7>.     7 

p:  -\-^.\.  p!  n' 

H"  +  sin  p,"  7f' 
<?    —  cos  7>."   /;'' 

h      —  v^os  p,       t, 
P      —  cos  p.        7] 

P'   —  COS  pJ     rj 

H"  —  cos  pJ'     7] 


III 


>-ii 


I 


zz  0. 

zz  0, 
zz  0. 

+  sin  I)!"  7f  —  sin  p 
+  sin  p}""  7j  —  sin  p 
+  sin  p.""'   rj'  —  sin  p,^    tf 

zz  0. 
zz  0. 


iv     ,j" 


+  .S-'"  -e"'z=:o. 

—  £*'■   =  0. 


II 


+  s" 


V 


—  e^    —  0, 


zz  0. 

h    —  sin  p!"  PJ    —  cos  p '"  r/  +  cos  pJ"  rj'  +  e 

/?    —  sin  p}""  P,"   —  cos  p}""  rf  -f-  cos  p}^   rj"  -\-  a 

P,    —  sin  y).'    ^"   —  cos  p.""    7]  +  cos  p7   rf"  +  c 


iv 


•  /// 

sm  TT      zz  0, 


sm  ;r 
sin  TV 


IV 


V 


zz  0. 
=  0. 


Generally  the  probable  errors  of  the  distances  and  of  the  angles  will  be  found  by 
comparing  the  observations  among  themselves,  and  the  values  of  these  errors  will 
give  the  weights  of  the  equations  of  condition.  The  equations  depending  on  the 
distances  or  on  the  angles,  being  multiplied  by  the  ratio  of  the  probable  errors,  the 
system  of  equations  will  be  ready  for  solution,  which  may  be  made  according  to  the 
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common  method  of  least  squares.  If,  however,  the  probable  errors  of  the  distances 
and  the  angles  are  nearly  equal,  we  may  give  the  weight  unity  to  all  the  equations,  and 
then  the  solution  becomes  very  simple,  since  the  co-efficients  consist  of  sines  and 
cosines  symmetrically  placed.  In  this  case  the  solution  for  the  triangle  has  been 
given  by  W.  Struve,  Mensurce  Micrametricce^  p  Lll,  and  it  is  easy  to  extend  the  solu- 
tion to  the  quadrilateral.     Thus,  in  this  case,  if  we  make  for  the  triangle, 

H,  =  cos  p/'  (s''  -  €'')  +  sin  p/'  e''  sin  7r'\ 
A2  =  sin  p/'  (s''  -  €'')  -  cos  p:'  e"  sin  zr", 

the  normal  equations  are 

4-  2^  +  07  —    5'  -f  07'  +  ^2  =  o 

+  27  +  0^'—    7'  +  A2  =  o 

+  2^'  +  orj'  —  H2  =  o 

+  27'  — Ag^io 

Hence  we  have  the  equations 

S  +  S'  =  0  7  +  7'  z=  o, 

and  the  values  of  the  unknown  quantities  are 

>.  /In  fX.  4 

~       3  ~      3 

5'  =  +  ''^  Tr'  =  +  --. 


3  3 


For  the  quadrilateral  we  make 


x,=co8i)."'  (s"'-6"')-\-smp."'  s'"  sin  jr'"  X^zzsinp'"  is"'-e"')-c08p."'  e'" sin ir  , 
Ht^cosp}"  (s''^— £"')  +  8iny^'  c'^'  sina-'''  A^^sinjj.'"  (s"'  —e'^^—coai).'"  c''  sina-*'', 
Xi^coBpJ   (s"  —e"  )-{-smp.''   e^  sina-"'        Ar,=8in^>.''  (s"  —  e'' )— c08/>/  e""  sina-'"  , 

and  the  normal  equations  are 

+  3^  +  07-      ^'+07'-      r,"  -\.  OTf"  +  X,  +  H,  =  O 

+  37  +  0^'-    7'  +  or-    7"  +  A,  +  A«  =  o 

+  3^' +07'-    r  +  07"-«s+*5  =  o 

+  37'+or-    Tf"-X,-\-\,  =  o 

+  37"-A4-A,  =  o 


Hence  we  have 


5  +  5'  +  ^"  =  o 
7  +  7'  +  7"  =  o, 


30 


OBSERVATIONS  OF  DOUBLE  STARS. 


and  the  values  of  the  unknown  quantities  are 


^  = 


*3  *4 


_  -I-  Xg  —  X, 


4'    = 


i:ii "i"  ^4  "f"  ^rj 

4 


7  = 


—  A3  —  A4 
4 


^  -         4 

^//  _,  +  ^4  +  ^5 


The  following  are  my  observations  and  reductions  of  the  multiple  stars.     The 
corrections  for  differential  refraction  are  denoted  by  ^p : 

-2.  9703.       A  and  J5. 

a  =  20^  3 1'"  2         rJ=i4'i9'        (8  and  8). 


Date. 

Sid.  Time. 

P 

0 
110.35 

S 

Wt. 

Power. 
383 

Remarks. 

1 

1879.678 

h. 
21.0 

n 
25.40 

2 

9.680 

"20.6 

no. 10 

25.46 

2 

606 

9.683 

19.5 

110.77 

25.37 

3 

606 

9.688 

19.9 

no. 15 

25.27 

2 

383 

9.691 

20.7 

110.32 

25.36 

2 

383 

9.694 

20.0 

110.48 

25.29 

3 

606 

9.697 

20.4 

110.38 

25.29 

2 

383 

1879.687 

110.364 

25.349 

• 

. 

M* 

4-         0.002 

4-       0.007 

/ 

110.366 

25.356 

1 

1 

A   and  C.          (8  and  8). 

1 
1 

1879.678 

21. 1 

217.13 

58.03 

2 

383 

9.680 

20.9 

216.90 

57.97 

2 

606 

9.683 

19.7 

216.90 

57.90 

2 

606 

9.688 

20.3 

217.12 

58.10 

2 

383 

* 

9.694 

20.2 

217.05 

57.99 

3 

606 

9.697 

20.6 

217.02 

58.02 

2 

383 

1879. C87 

Ap--= 

217. 020 
—          0.002 

58.002 
+     0.018 

217.018 

58. 020 
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B  and  C.         (S  and  8). 


Date. 


1879.678 

9.680 

9.683 

9.688 

9  694 

9.697 

1879.687 


Sid.  Time. 

/ 

s 

Wt. 

Povvei 

h. 

0 

21.3 

237.73 

69  71 

2 

383 

21.0 

237.55 

69  79 

2 

606 

20.0 

237.70 

69.71 

2 

606 

20  5 

237.55 

69.63 

2 

383 

20.4 

237.42 

69.58 

3 

606 

20.8 

237.45 
237.567 

69.65 

2 

383 

69.678 

AP  — 

—       0.002 

4       0.021 

237.565 

69.699 

Remarks. 


a  =—    8^8242  /?  =+23".77o6. 

a'  =  -  46^.3256  /?'  =  -  34".93i7. 

Computing  the  probable  errors  of  a  single  observation  from  the  agreement  of 
these  observations  among  themseli'es,  we  have, 

for  a  single  distance,         r  m  i  o".047  ; 

for  a  single  angle,  r  —  ±  o".079 ; 

tliis  last  error  corresponding  to  the  mean  distance  of  51 ''.03.     The  equations  of  con- 
dition are  as  follows : 


^ 

V 

f 

V 

9.54i6» 

9.9720 

• 

•                     • 

•                   • 

•                • 

9.9022/1 

9.7796/1 

9.73"« 

9.9257« 

9-73JI 

99257 

9.9720 

9.5416 

.         • 

•                     • 

«         . 

•                   • 

q.liq^n 

9.9022 

9.9257 « 

9- 73" 

9.9257 

9.73ii« 

n 


8.5911 


9. 22 1 6 /f 


o 
o 
o 
o 
o 
o 


Residuals. 

ti 
+  0.025 
-H  0.002 
+  o.oio. 

—    O.OIO 

—  0.044 

—  0.040 


Assuming  the  weight  of  an  equation  depending  on  the  distance  as  unity  we  have 
to  multiply  the  equations  derived  from  the  angles  by  the  factor  0.595.  The  normal 
equations  are, 

+  0.9736  B     +  0.0823  17     —  0.5413  fi' 

+   17347        —  0-2931 

+   1.3070 


—  0.2931  Tf 

—  0.8128 
+  0.6035 
+  1.4008 


+  0.02869  zz  O 

—  0.06462  =  o 

—  0.02869  =  o 
+  0.06462  =  o 


The  solution  of  these  equations  gives, 

f,   =:  —  o".0249 ; 
f/  =  +  o".043 1  ; 

From  the  elimination  we  have  [w;^.4]  zz  0.00439;  and  from  the  substitution  in  the 
equations  of  condition  we  have  [un  .4]  1=0.00437.     Tlie  probable  error  of  an  equa- 


//  z=  +  o".oi78 
V'  =  —  0^.0596 


TVve 
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a  =-1^7668  /?  =+    2^7765 

.    .    '     '  ^'  =  -  8".57o8  /?'  =  +  23''.6767 

The  probable  error  of  a  single  observation  is 

'.  for^a  single  distance     -    -    r  =  ±  o'\oy2 
for  a  single  angle    -    -     -    ^  =  ±  o".094 

at  the  mean  distance  16''.  74.  Since  the  stars  in  this  group  are  difficult  to  observe, 
and  the  probable  errors  of  the  distances  and  the  angles  are  not  very  different,  I  have 
assumed  that  all  the  equations  have  the  weight  unity.    The  equations  of  condition  are  : 


f  ■ 

• 

— : — , . 

f 

v' 

• 

n 

1 

1                 1     ! 

000000 

1 

1 

Residuals. 

9.729911 

•  • 

9.486011 
9.9262 

•  • 

9.9786 

9.9262 

•            • 
9.9786 

9-7^99 

•         • 
9.4860 

•         • 

.  9. 532o« 

9.4860 

.  .      . 

9.9733 
9.9786/1 

•                  . 

9.9733 

9.9786/1 

.             ■     . 

9.5320 

9. 4860 /f 

* 

•  • 

9.3483" 

•  • 

a                     • 
8.8865 

+  0.078 

-  0.075 

-  0.074 

-  0.006 
-t-  0.023 
+  0.026 

In  this  case  we  have 

X2  =  +  o".i4i6     -        A2  =  — 0^1887 

aud  the  values  of  the  unknown  quantities  are 

S  =  — o".0472  Tf  ir  +  o''.o629 

€'  =  +  o'^0472  v'  =  —  o''.o629 

The  sum  of  the  squares  of  the  residuals  is  o''.oi843,  and  the  probable  error  of  an 
equation  of  weight  unity  is  dh  o".o65.     This  adjustment  is  also  satisfactory. 
The  values  of  the  adjusted  angles  and  distances  are 


// 


p   =  122.57  s   =    3.369 

-y— 109.85  s'  =25.105 

p"  =  107.90  5"  =  21.831 

Epoch,  1879.941. 

The  following  are  my  observations  of  the  multiple  star  &  Ononis.  I  have 
designated  the  brightest  star  of  the  group  by  the  letter  -4,  and  the  other  stars'  by 
letters,  as  shown  in  the  diagram.  The  observations  of 
1877  were  made  with  bright  wires  in  a  dark  field,  and 
those  of  1878  with  dark  wires  in  a  bright  field  In 
1877  each  distance  depends  on  two  measurements  of 
^e  double  distance,  but  in  1878  four  measurements 
of  the  double  distance  were  made.  The  field  illumi- 
nation was,  however,  very  unsteady,  and  it  was  during 
these  observations  of  1878  that  I  was  obliged  to  change 

eyw-iir observing;  -This  fact,  together  with  the  unsteadiness  of  the  illumination,  will 
6—77  App.  VI 


A  •  '  a 


D 


B 

b 


following 


north. 
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account  for  the  nearly  equal  probable  errors  of  the  different  methods  of  observation, 
notwithstanding  fewer  measurements  of  the  distances  were  made  in  1877  than  in  1878. 
Computing  the  values  of  the  probable  errors  of  a  single  observation,  we  have  in  1877 : 


Probable  error  of  a  single  distance  - 
Probable  error  of  a  single  angle  -     - 


11 


-  r  =  it  0.061 

-  r  =  ±0.057 


at  the  mean  distance  i5''.56. 
And  in  1878: 


Probable  error  of  a  single  distance 
Probable  error  of  a  single  angle  - 


«f 


r=zdbo.o5i 
r  zz  db  0.069 


These  values  of  the  probable  errors  of  the  distances  and  the  angles  are  so  nearly 
equal  that  I  have  given  the  weight  unity  to  all  the  equations  of  condition. 


^  Orionis  =  2.  T48.     A  and  B. 

a  =  $*»  29n».2        (5  =  —  5*  28'4        (5  and  7). 


Date. 

Sid.  Time. 

p 

s 

Wt. 

Power. 

Remarks. 

1877.085 

h. 
3.3 

0 

311. 1 

13.14 

3 

'383 

7.090 

3.7 

310.6 

12.98 

2 

383 

7.104 

4.0 

311. 2 

13.15 

3 

383 

. 

7.109 

4.0 

310.4 

13.21 

2 

383 

7.11a 

4.4 

310.8 

13. II 

3 

383 

7. "5 

4.6 

311. 1 

13.28 

3 

383 

« 

1877.103 

310.87 

13.145 

AP 

-h        O.Ol 

+    0.008 

. 

310.88 

13.153 

A  and  C.        ( 

[5  and  8). 

1877.085 

3.6 

342.1 

16.97 

2 

383 

7.090 

4.x 

342.5 

16.78 

2 

383 

7.104 

4.2 

342.2 

• 

16.79 

3 

383 

7.109 

4.3 

342.5 

16.92 

2 

383 

7.112 

4.6 

342.5 

16.84 

2 

383 

■ 

7. 115 

4.8 

343.0 

16.72 

3 

383 

'                                • 

. 

7.164 

5.1 

342.6 

16.80 

3 

383 

7.205 

7.0 

342.4 

16.86 

2 

.     383 

- 

■ 

1877.123 

342.48 

16.835 

• 

Ap  F= 

0.00 

+      O.OIO 

• 

• 

342.48 

16.845 

• 
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Date. 

Sid.  Time. 

/ 

S 

Wt. 

Power. 

Remarks. 

1877.085 

h. 
3.8 

e 
60.4 

13.53 

2 

383 

7.090 

4.5 

61.3 

13.49 

2 

383 

7.104 

4.5 

61.4 

13.42 

3 

383 

7.109 

4.5 

61.2 

13.72 

a 

383 

7. 112 

4.9 

60.8 

13.53 

3 

383 

7. 115 

5.0 

61.7 

13.38 

3 

383 

1877.103 

61.13 

13.512 

Af>  = 

0.00 

+      0.004 

61.13 

13.516 

A  and  a.      (5  and  10). 

1877.085 

4.a 

119. 2 

4.15 

2 

383 

7.104 

4.7 

X2I.2 

3.96 

3 

383 

7.11a 

3.8 

122.0 

4.04 

3 

383 

7.115 

4.2 

120.7 

3.87 

3 

383 

1877.  icxi 

120.78 

4.005 

B  and  D. 

1877.139 

5.0 

95.5 

21.62 

3 

383 

7.164 

5.8 

95.4 

21.49 

3 

383 

7.17a 

6.x 

95.7 

21.76 

a 

383 

7.19a 

-7.1 

95.4 

21.74 

2 

383 

7.205 

6.1 

95.5 

21.67 

2 

383 

7.219 

7.5 

95.5 

21.72 

2 

383 

1877.180 

95.50 

21.667 

Ap  = 

0.00 

+      0.006  * 

- 

95.50 

21.673 

2?  and  6.        (7  and  10). 

1877.085 

4.4 

351.7 

4.10 

2 

383 

7.104 

4.9 

352.3 

4.29 

2 

383 

7.11a 

4.a 

351.2 

4.21 

3 

383 

7.X15 

4.4 

351.0 

4.24 

3 

383 

X877.104 

351.55 

4.210 

i 
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Date. 

Sid.  Time. 

P 

s 

AVt. 

Power, 

itemarks. 

h. 

0 

M 

• 

• 

1877. ii8 

4.4 

214.7 

6.76 

3 

383 

- 

7.126 

4.0 

213.1 

8.70 

A 

383 

• 

7.129 

4.2 

214.5 

8.78 

3 

383 

, 

7.164 

5.3 

212.5 

8.77 

3 

383 

. . 

7.172 

5.2 

212.3 

8.84 

3 

383 

- 

7.192 

6.5 

213.3 

8.77 

? 

383 

_ 

7.205 

6.7 

213.0 

8.56 

2 

383 

7.219 

7.0 

213.1 

8.66 

2 

383 

m     *      *                                                                                                                                      • 

» 

1877.166 

213.31 

8.730 

AP  = 

—       0.01 

4-   0.004 

.  _ 

—    -  — 

*                                                                                                                                                                                        < 

213.30 

8.734 

OandD. 

1 

1877. 118 

5.1 

118. 8 

19.40 

3 

383 

7.129 

4.4 

119.1 

19.54 

3 

383 

ta                                                •                                                                                                                                                                                                                                                                                          ft 

7.164 

5.6 

119.3 

19.54 

3 

383 

•                                                                                                                                                                                                                                                                                          • 
•                                                                                                                                                                                                                                                                                                                                    •                    •     « 

7.172 

5.6 

119.3 

19.46 

d 

383 

-                  , 

7.192 

6.8 

119.1 

19.46 

2 

383 

•                                                                                -1 

1 

1 

-    7.205 

6.4 

.     X19.4 

X9'4i 

a 

383 

7.219 

7.3 

119-3 

19.41 

a 

.  - 

383 

\ 

" 

1877.171 

119.19 

19.460 

. 

AP  = 

+       0.01 

-h   0.006 

4 

- 

• 

119.20 

19.466 

\ 

( 

Q  and  a. 

1877.118 

4.1 

155.4 

19.93 

3 

383 

7.129 

3.9 

155.0 

19.95 

^ 

383 

1.  • » 

7.164 

6.1 

154.8 

20.12 

2 

383 

.  ■  .                             -      . .  • 

7.192 

6.2 

154.9 

19.93 

3 

383    . 

—   j^                           • 

7.219 

6.7 

154.2 

19.72 

2 

383 

1 

>     •           \           ; 

- 

1877.164 

-    154.86     . 

.    IQaQ3Q. 

/ 

hP  = 

0.00 

+  0.007 

1 
1 

154.86 

19.937 

G  and  6. 

»■       ^        ••        ♦   ♦                 *           •     • 

1877.118 
7.126 
7.129 

4.8 
4.3 
4.7 

239.6 
240.5 
240.4 

6.16 

6.^8 
6.33 

3 
2 

3 

383 

383  • 
<     « 

383 

7.164 
7.183 
7.192  ' 

6.3 
6.4 
5.9 

240.1 
239.6 
240:8" 

6.17 

.     • 
6.25 

2 

4 

3- 

.  383 
383 
3"83 

CfcTuds.'        i                                             1 

*^ 

7.219 

6.5 

238.0 

6.19 

2 

383 

1877.162 

239.86 

6.230 
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A  and  JBJ 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Ppwer, 

Remarks. 

• 

h. 

0 

n 

, , 

1878. lOI 

4.2 

310.95 

13.23 

A 

383 

^ 

8.103 

4.6 

310,03 

13.31 

2 

383 

> 

8.142 

4.7 

311.03 

13.20 

3 

383 

8. 161 

5.1 

311.27 

13.06 

3 

383 

8.163 

5.0 

311.23 

13.23 

2 

383 

8.166 

5.1 

310.47 

13.19 

3 

383 

1 

8.177 

5. a 

310.20 

13.17 

3 

383 

1878.145 

3TO.74 

13.199 

AP  = 

+       0.01 

+        0.006 

310.75 

13.205 

A  and  C. 

1878.103 

5.0 

342.15 

16.65 

a 

383 

8.142 

5.0 

342.73 

16.83 

3 

383 

8. 161 

5.3 

343.37 

16.77 

3 

383 

8.163 

5.2 

342.70 

16.87 

3 

383 

-  - 

8.166 

5.3 

342.05 

16.80 

3 

383 

1 

8.177 

5.5 

342.33 

16.73 

3 

383 

8.185 

5.7 

342.50 

16.71 

3 

383 

• 

- 

1878  .-157 

342.55 

16.766 

■ 

AP  — 

0.00 

+       0.009 

1 

342.55 

16.775 

t 
1 

! 

■ 
1 

A  an^  I 

>. 

1 

1878.103 

5.4 

61.87 

13.34 

a 

383 

8.142 

5.3 

61.63 

13.48 

3 

383 

• 

i               8.161 

5.5 

61.33        ' 

13.38 

% 

383 

:        8.163 

5.4 

61.27 

13.55 

2 

383 

■ 

8.166 

5.6 

61.13 

13.41 

3 

383 

!       8.177 

5.7 

61.65        1 

13.41 

3 

383 

i    8.185 

6.1 

61.65 

13.29 

3 

383 

1 

1 
1 

1 

1    187?. 157 

61.50 

13.409 

» 

» 
« 

AP  = 

—     0.01 

+    0.005 

m 
* 

, 

1 

\ 

1 

61.49 

13. 4M 

1 

• 

1 

* 

B  and  Z 

>.   . 

1 

1 

1S78.142 

5.8 

94.95 

21.49 

3 

.  383 

1 

;       8.161 

5.9 

95.65 

21.67 

3 

383  . 

i       8.163 

5.9 

95.75 

21.76 

1 

2 

38J 

9                  ■» 

r                                                                    ' 

8.166 

6.1 

95.47 

21.78 

2 

383' 

...■  -    -.._.'..._  i 
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B  and  D— Continued. 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power, 

Remarks. 

h. 

0 

n 

1878.177 

6.5 

95.75 

21.67 

3 

383 

8.185 

6.4 

95.70 

21.57 

3 

383 

• 

8.218 

6.8 

95.95 

21.72 

a 

383 

1878.173 

95.60 

21.666 

AP  = 

0.00 

+      0.006 

95.60 

21.672 

1 

C  and  B. 

1878.142 

5.5 

213.30 

8.76 

3      . 

383 

8. 161 

5.9 

214.13 

8.92 

3 

383 

8.163 

5.6 

213.23 

8.75 

2 

383 

8.166 

5^.8 

213.87 

8.78 

2 

383 

8.177 

6.0 

213.27 

8.75 

3 

383 

8.2x8 

6.5 

213.50 

8.80 

2 

383 

1878. 171 

213.55 

8.793 

.  Ap  = 

--         0.01 

+   0.004 

213.54 

8.797 

■ 

( 

7  and  1 

>. 

1878.142 

6.1 

119.03 

19.37 

.3 

383 

8.16Z 

6.2 

IT8.65 

19.38 

3 

383 

8.163 

6.1 

119.67 

19.36 

2 

383 

8.166 

6.3 

119.10 

19.33 

a 

383 

8.177 

6.8 

119.60     j 

19.40 

3 

383 

8.218 

7.3 

119.05 

19.48 

2 

383 

1878.171 

119.18 

19.387 

• 

Ap  = 

0.00 

-f-   0.006 

119.18 

19.393 

• 

1 

( 

0  and  a 

(. 

1878.177 

7.0 

154.27 

19.96 

3 

383 

8.224 

6.6 

154.23 

20.09 

2 

383 

8.226 

6.7 

154.43 

20.01 

3 

383 

1878.209 

154.31 

20.020 

AP  = 

0.00 

+   0.007. 

' 

154.31 

20.027 
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C  and  h. 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power, 

Remarks. 

1878.226 
8.232 

8.235 

h. 
8.0 

7.5 
7.5 

0 
238.53 
237.37 
239.15 

H 
6.38 

•          • 
6.53 

2 

2 

3 

383 
383 
383 

1878.231 

238.35 

6.455 

D  and  a. 

1878.226 
8.232 

6.9 
7.2 

225.63 
224.13 

12.06 

12.00 

2 
2 

383 
383 

• 

1878.229 

224.88 

12.030 

D  and  b. 

1 

1878.226 
8.270 

7.3 
8.2 

285.43 
285.45 

23.15 
23.02 

2 
2 

383 
383 

t 

1878.248 

285.44 

—         O.OI 

23.085 
+    0.007 

285.43 

23.092 

For  the  four  principal  stars,  -4,  Bj  (7,  D,  we  have  from  the  observations  of  1877 


II 


II 


a    =  +    8.6084  fi 

a'   =  +  16.0633  /?' 

«"  =  +    6.5259  ft" 

The  following  are  the  equations  of  condition : 

(1877). 


—  9-9450 

—  5-0710 
+ 11.8362 


^ 

V 

r 

v' 

r' 

n" 

n 

Residuals. 

9.8159 

9.8786/1 

•         • 

•                • 

•         • 

•       • 

•        • 

II 
0.029 

•                • 

•                     • 

9.9794 

9.478611 

■         • 

• 

•         • 

— 

0.034 

•                • 

• 

.         • 

k                    ■ 

9.6838 

9.9424 

•         • 

— 

0.021 

9.9221 

9.7396 

9.9221/1 

9.7396* 

•         • 

»       • 

9.2380* 

— 

0.039 

8.9816^ 

9.9980 

.         • 

•                   • 

8.9816 

9.998011 

9.316011 

— 

0.106 

•                    a 

.                     • 

9. 688311 

9.9410 

9.6883 

9.941011 

8.7404 

+ 

0.072 

9.878611 

9.8i59ff 

•         • 

•                   • 

•         • 

a                  a 

•         • 

+ 

0.075 

•                    • 

•         • 

9.478611 

9.979411 

•                     a 

a                    a 

*         . 

+ 

0.054 

•                   . 

•         • 

•         • 

•                    • 

9.9424 

9.683611 

•         • 

+ 

0.025 

9.7396 

9.922Iff 

9.739611 

9.9221 

•                     • 

•                   a 

8.28x511 

— 

0.066 

9.9980 

8.9816 

•                  • 

•                   • 

9.998011 

8.981611 

8.t73oi» 

+ 

0.021 

•                   * 

•  •        • 

9.9410 

9.6883 

9.941011 

9.688311 

8.8879 

+ 

0.019 

4P. 


OBSERVATIONS  OP  DOUBLE ^STARS• 


Assigning  to  each  equation  the  weight  unity,  the  solution  by  least  squares  gives, 


II 


II 


^  =  +  0.0375 

7    —  +  0.0716 

H'  =.  —  0.0489 

rf   -=.  —  0.0412 

5"  =  +  0.0II4 

7}"  =  —  0.0304 

The  sum  of  the  squares  of  the  residuals  is  by  elimination  0.03562,  and  by  sub- 
stitution 0.03513.     The  probable  error  of  a  single  equation  is,  therefore,  zbo''.052. 

From  the  observations  of  1878  we  have  for  the  same  stars, 


II 


II 


a'   = 

«"  = 


+  8.6196 

yff    =  —  iaoo37 

+  16.0030 

/?'  =—    50304 

+    6.4027 

/?"  =  + 11.7875 

(1878). 


i 

n 

f 

V' 

(■■        ■ 

n" 

n 

-  Residuals. 

9.8148 

•  • 

•  • 
9.^209 

8.9894;» 

.         . 
9.8794» 

•  • 
.         . 

9.7424 
9.9979 

•  • 

9,8794» 

•  • 
.         • 
9.7424 

9.9979 

•  . 
9.8i48ff 

a                    . 
.                    . 
9.9209^ 
8.9894 

.                   • 

•  • 

9.9795 

.                   • 
9.9209^ 

•  • 
9.6880/1 

•  • 
9.4769/1 

•  . 

9.7424» 

•  a 
9.94II 

8                          . 
9.4769/1 

•  . 

9.7424» 

•  a 
9.94II 

.                  a 

9.9795» 

•  a 
9.9209 

•  • 

9.6880 

• 

•  • 
.                    . 

9.6788 

•  • 
8.9894 
9.6880 

a                 . 
a                  a 

9.9439 

a                  a 

9.9979« 
9.9411/1 

•  • 
a                 • 

9.9439 

•  ■ 

9.9979if 
9.94ii/» 

a                    • 
a                     a 
9.6788/f 
a                   a 
8.9894/t 

9.688on 

1 

■  •        • 

•  • 

•  • 
9.0212/f 

9a3655» 
8 a 4393 

•  • 
•  •         • 

a                   a 
8.8187 
8.9025 
9.2605 

II 

—  0.072 

—  0.030 
+    0.005 
+    0.003 

—  0,114 
+    0.057 

—  0.045 
+     0.069 
+    0.068 

—  0.031 
4-     0.016 
+     0.072 

Giving,  as  before,  to  each  equation  the  weight  unity,  the  solution  by  least  squares 
gives  the  following  values  of  the  corrections : 


5    =  —  o".or28 

^'  =-0  .0492 

.   H''  :^  +.  o  .0620  . 


Tf    =  +  O  .0840 
y  =  —  o  .0564 

Tf"  ZH  —  O    a02  76 


The  sum  of  the  squares  of  the  residuals  is  by  elimination  o".03963,  and  by  substitution 
0^.040 1 7.     Hence  the  probable  error  of  a  single  equation  is  ±  o''.055. 

In  both  years  the  probable  error  of  an  equation  of  weight  uiiity  is  nearly  the 
same  as  that  of  a  single  observation ;  and  this  result  shows  that,  as  in  the  case  of  the 
triangles,  the  systematic  en-ors  committed  in  measuring  the  parts  of  the  quadrilateral 
have  not  exerted  too  great  an  influence.     Applying  the  corrections  to  the  values  of  a, 


A  and  B. 

A 

a 

A 

D. 

7? 

c. 

B 

D. 

C 

D. 

A  and  B. 

A 

a 

A 

D. 

B 

a 

B 

B. 

C 

B. 

OBSERVATIONS  OF  DOUBLE  STARS.  4 1 

a,'  a",  ft,  >ff',  yff",  we  have  the  following  values  of  the  angles  and  distances  of  the  four 
principal  stars  of  this  group : 

(1877). 

p     =3ii°.2o8,  s    =i3".i24, 

p'    =342  .296,  s'    =16  .810, 

p"  =    61  .025,  s"  =13  .495, 

/"  =    32  .869,  s'"  =    8  .773, 

i)'^=     95    .555,  «•'   =21    .781, 

p^  =119  .256,  s'  =  19  .392, 

Epoch,  1877.142. 

(1878). 

p     =3io°.946,  .    5     =  i3"-i33» 

p'    =342  .315,  s'    =  16  .745, 

p"  =   61  .201,  s"  =13  .420, 

P'"  =    33    338,  s'"  =    8  .794, 

p"^   =     95    .643,  5''  =21    .785, 

p^  =119  .391,  s"  =  19  .335, 

Epoch,  1878.162, 

The  relative  proper  motions  of  these  four  stars,  which  probably  fonn  a  physical 
system,  have  been  discussed  by  several  astronomers,  but  these  motions  seem  to  be 
small  and  not  yet  determined  with  certainty.  In  what  precedes  I  have  omitted  the 
two  small  stars  a  and  6,  since  they  are  more  diificult  to  observe. 

It  will  be  seen  that  in  the  case  of  the  triangles  and  the  quadrilateral  the  residuals 
indicate  no  important  systematic  errors.  But  probably  some  compensation  of  these 
errors  will  occur  w^hen  all  the  parts  of  the  fij^ure  are  measured  at  nearly  the  same 
hour  angle;  and  in  future  observations  of  this  kind  it  would  be  interesting  to  measure 
some  of  the  parts  at  quite  different  hour  angles. 

During  my  observations  I  never  saw  any  star  within  the  trapezium,  and  several 
careful  examinations  were  made. 

§7. 

OBSERVATIONS  OF  DOUBLE  STARS. 

1 875-1 880. 

The  following  observations  of  double  stars  with  the  26-inch  refractor  were  made 
at  times  when  the  instrument  was  not  needed  for  its  principal  work  on  satellites  and 
nebulae.  Most  of  these  stars  are  those  observed  by  the  Spruves,  but  a  few  other 
stars  have  been  observed,  chiefly  those  discovered  by  ^Ir.  S.  W.  Burnham. 

Nearly  all  these  observations  depend  on  four  settings  of  the  position  circle,  and 
on  two  measurements  of  the  double  distance  As  has  been  stated  before,  a  few  of  my 
early  observations  of  the  distances  depend  on  four  measurements ;  but  I  soon  found 
that  two  measurements  give  all  the  accuracy  necessary  on  a  single  night ;  and  prob- 
ably a  single  careful  measurement  is  sufficient,  although  it  is  better  to  make  two  as  a 
6 77  App.  VI 
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check  on  the  readings  of  the  micrometer.  Tlie  varying  condition  of  the  images  of 
the  stars  from  night  to  night  is  sucli  that  a  better  result  is  obtained  by  increasing  tlie 
number  of  nights  of  observation,  rather  than  by  repeating  the  measurements  of  a  single 
night.  A  few  measurements  of  the  quadruple  distance  were  made  among  the  early 
observations,  but  this  method  was  not  satisfactory,  and  the  results,  although  printed, 
have  been  rejected  in  taking  the  means. 

I  have  revised  all  the  work,  and  hope  that  no  important  errors  remain  in  the 
reductions.  A  few  cases  occur  where  it  is  probable  that  some  error  was  made  in 
reading  the  micrometer,  and  in  such  cases  the  result  is  printed  but  is  not  included  in  the 
mean  value.  All  results  that  have  been  rejected  in  taking  the  means  are  inclosed 
in  parentheses.  No  attempt  has  been  made  to  discover  new  double  stars,  of  which  a 
great  number  of  the  fainter  kind  might  be  found  with  this  instrument ;  but  a  few  have 
been  found  by  Mr.  G.  Anderson  in  the  course  of  our  work  and  are  designated  by  the 
letters  G.  A.  with  a  number  attached. 

The  following  table  showing  the  probable  errors  of  a  single  observation  has  been 
computed  by  Professor  Frisby.  In  this  computation  the  formula  for  the  residuals 
themselves  and  not  their  squares  has  been  used,  and  all  the  stars  have  been  included. 
In  some  cases  the  observations  were  made  with  difficultv,  as  in  the  case  of  Marth's 
distant  companion  of  Sirius  and  Burnham's  distant  companion  of  Aldebaran ;  so  that 
the  probable  errors  are  greater  than  they  would  be  for  stars  of  the  same  distance  and 
of  sufficient  brightness  to  observe  with  ease.  The  first  column  gives  the  order  of  the 
star  according  to  W.  Spruve,  except  that  the  Order  VIII  includes  all  stars  of  a  dis- 
tance greater  than  24''. 

Probable  Errors  of  a  single  observation. 


*  " 

— 

_-  - 

~ 

■* 

Order. 

Mean 
Distance. 

'1/ 

ris 

Number  of 
observations. 

1 

;/ 

II 

II 

I 

1 

1       0 .  66 

±   0.025 

±    0.049 

276 

II 

1       1-29 

0.02S 

0.075 

282 

III 

2.98 

0.065 

0.081 

2S1 

IV 

5.58 

0. 100 

0.066 

192 

v 

9.91 

0.145 

0.108 

53 

VI 

14.60 

0.160 

O.II2 

33 

VII 

20.74 

0.163 

0.  108 

33 

VIIl 

53.03 

0.352 

0.270 

34 

The  observations  are  printed  in  tlie  following  manner,  which  has  been  chosen  in 
order  to  avoid  as  far  as  possible  the  introduction  of  notes  and  remarks.  Fii'st  the 
name  of  the  star  is  given,  and  on  the  next  line  is  its  position  for  1880  and  the  magni- 
tudes; taken  when  possible  from  the  Struvks.  The  first  column  gives  the  date  of 
the  observation,  the  third  decimal  of  the  year  being  printed  in  order  to  indicate  the 
day.  The  second  column  gives  the  sidereal  time  of  the  observation  to  the  nearest 
tenth  of  an  hour,  and  the  next  two  columns  the  angle  of  position  and  the  distance,  ji 
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and  s.  The  fifth  and  sixth  cohmins  give  the  weiglit  of  the  observation  and  the  mag- 
nifying power,  and  the  last  the  remarks  on  tlie  observations  In  deriving  the  mean 
results  I  have  generally  taken  the  simple  mean  without  regard  to  the  weights  or  the 
remarks ;  but  when  the  remark  is  added  '•  images  blurred,"  or  *'  images  indistinct,"  I 
have  given  to  the  observation  a  weight  of  one-half.  The  mean  value  of  the  correc- 
tions for  differential  refraction  has  been  applied  to  the  result  of  the  observations. 
This  connection  is  denoted  by  ^p. 

2.  3063. 


o      -  — ' 


a   -  o»»   in'.s  cJ  =  —  5°   12 


(9  and  10). 


Date. 


1878.046 
8.051 

1878.048 


Sid.  Time. 

P 

h. 
2.3 
2.2 

c 
222.2 
222.4 

222.30 

S 

II 

1. 91 

1.86 

I.b85 

Wi. 


Power. 


2 
3 


606 

383 


Remarks. 


2.  a. 

a  =  o^  2'".7         (\  =z  79®  2'        (6  and  7). 


1879.083 
9-845 


Not  separated. 
Not  separated. 


3 
3 


888 
888 


O.  2.  a.     A  and  B. 

a  =  0"  7™.4        cJ  =  26"  20'        (7  and  8). 


1879.787 

0.1 

39-4 

0.70 

3 

888 

'   9.817 

23.4 

44.8 

0.81 

2 

606 

9.845 

22.4 

41.5 
41.90 

0.63 
0.713 

2 

883 

1879.816 

O.  2\  3.       A  and  C. 


(7  and  10). 


1879.787 
9.817 

0.0 

23.5 

224.5 
224.4 

1 

1879.802 

1 
1 
1 

224.45 
0.00 

1 

1 

224.45 

17.55 
17.59 

'7570 
0.005 

17.575 


3 

2 


606 
606 
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2.   13. 

a  =  o^  9"».i        6  =  76"  19'        (6  and  7). 


1875.976 
5.979 


1875.977 


1S78.051 
8.054 

1878.052 


1879.083 
9.097 
9.105 
9.108 

1879.098 


Date. 

1879.828 

Sid.  Time. 

h. 
23.5 

P 

s 

It 
0.65 

Wt. 

Power. 

888 

Remarks. 

0 
89.6 

2 

Very  unsteady. 

9.834 

21.7 

94.4 

0.54 

3 

888 

9.844 
1879.835 

22.1 

95.7 

0.63 
0.607 

3 

888 

93.23 

2.   19. 

a  =  o*»  io™.6        d  =  35"  58'        (7  and  10). 


1.3 
0.8 


2.6 
2.2 


3.3 
3.1 
3.3 
3.7 


126.5 
127.6 


2.43 

2.68 


3 
2 


383 
383 


2.  »3. 


«  =  0*>    ll"".3  <T  =   —  O**  21 


(7  and  10). 


1875.976 

1.5 

350.8 

8.76 

3 

383 

5.979 

0.5 

352.6 

8.63 

2 

383 

1875.977 

35'. 70 

8.695 

a  =  o*'  I2'n.3        6  —  25"  29'        (7  and  8). 


249.2 
248.6 

248 . 90 


5.23 

2 

383 

5.09 

3 

383 

5.160 

.             *■ 

A  CaM»iopeie« 

a  =  o^>  25™.2        rJ  =  53**  52'        (5  and  6). 


319.9 

319-9 
324.8 

315.8 
320.10 


0.45 

0.39 
0.40 

0.39 
0.408 


3 
2 

2 

2 


888 
888 
888 
888 
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2.  44. 

a  =  o*»  32™ .0        6  =  40°  20'        (8  and  9). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1 

1 
1 

h. 

e 

1 

1879.061 

3.8 

264.9 

9.18 

3                  383 

9.064 

3.1 

265.1 

9.23 

2                  383 

1 

1879.063 

265.00 

9.205 

1 

1 

1 

• 

a  : 

^.  a  1. 

_  ob  37™.3        d  =  16*  42'        (8  and  10). 

i 

1879.844 

22.8 

130.1 

4. II 

2 

606 

9.864 

22.9 

129.6 

4.38 

2 

383 

9.866 

22.9 

129.8 

4.20 

3 

383          Clouds. 

1 

1879.858 

J 

129.83 

1 

4.230 

* 

78  Cassiopen  =  2.  S9. 

• 

a 

=  o>>  4i"».2        6  =  50'  47'        (7  and  8). 

1879.853 

23.7 

144.9 

2.18 

2 

1 
606 

9.861 

23.1 

145.0 

2.16 

3         1          606 

1879.857 

144.95 

2.170 

a 

T)  Cassiopeae  =  ^'.  60. 

=  o»»  4i"».7        6  =  57'  11'        (4  and  8). 

1878.859 

21.6 

154.5 

5.28 

! 
3              383 

8.968 

2.6 

154.7 

5.45 

3 

383 

1878.971 

1.7 

155.5 

5  51 

2                  3S3 

Through  clouds. 

1879.056 

2.7 

156.2 

5.28 

2                  383 

9.061 

3.2 

160.8 

5.24 

2                  383 

Image  very  blazing. 

I 

9.064 

2.6 

156.0 

5.42 

2                  383 

Windy  and  unsteady. 

9.081 

3.9 

160.2 

5.30 
5.354 

2                  383 

t 
1 

Clouds.             • 

1 

1 

1879.009 

156.84 

1 

« 

es  Pi8cium  =  ^.  61. 

1 

r 

I.O 

a 
112. 0 

—  o»»  43«.4        d  —  27"  4'        (6  and  6 

). 

1875.979 

4.67 

3 

383 

. 

1 

1875.989 

I.O 

113.6 

4.51 

3        '          383 

1876.896 

0.0 

295.3 

.      4.56 

2                  383 

1876.929 

0.3 

117.5 

4.55 

2                  383 

1877.076 

2.7 

118.2 

4.47 

3                  383 

1877.085 

2.7 

115.4 
115.33 

4.58 

2 

383 

1876  659 

4.557 

1 
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36  AndromedaB  =  2.  73. 


—  rth 


o»»  48"'.3        6  =  22'  58'        (6  and  7) 


Date. 

Sid.  Time. 

/> 

s 

Wt.            Power. 

Remarks. 

h. 

0 

II 

1875.979 

1.5 

3.1 

1.39 

2                  383        '  Quite  hazy. 

1875.990 

1.5 

0.4 

1.27 

2 

383 

1876.009 

•      • 

356.4 

1.24 

3 

383 

1876.01 I 

•       • 

355.7 

1.46 

3 

383 

1876.020 

I.O 

356.9 

X.I2 

2 

383 

1878.873 

23.2 

174.6 

I  36 

2 

383        j  Images  blurred. 

1878.875 

22.2 

359.1 

1.29 

3 

383 

i 

1876.822 

358.03 

1.304 

X  80. 

a  =  o»»  53™.3        cJ  =  0"  9'        {7  and  8). 

1879.740 

23.7 

313.4 

20.20 

3 

606 

9.754 

23.6 

313.7 

20.23 

3 

606 

9.768 

23.6 

313.4 

20.12 

3 

606 

1879.754 

313.50 

20.183 

AP  = 

0.00 

-f     0.009 

313.50 

20. 192 

2.  89. 

a. 

=  0^  58«'.7        d  =  —  6"  7'        (8  and  9). 

1876.058 

2.5 

x6i.x 

•               ■ 

2 

383 

Clouds. 

6.066 

3.0 

159-5 

13.12 

3 

383 

6.069 

2.7 

159.4 

12.92 
13.C20 

4 

383 

1876.064 

160.00 

Ap  = 

—          O.OI 

+   0.006 

159.99 

I 3 . 026 

• 

SOI  Pisciiini. 

c 

1  —  I**  S^.i 

J —  23°  9'        (7  and  9). 

1877.085 

3.0 

104.6 

0.53 

3 

888 

7.090 

2.7 

104.7 

0.60 

0.5^^5 

4 

3 

888 

1 

1877.088 

104.65 
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2.  118. 


e  of 


a  =  ih  I3™.7        <J=—  i"  8 


(6  and  7). 


Date. 

Sid.  Time. 

/ 

s 

1 

Wt.     1      Power. 

Remarks. 

h. 

e 

II 

1 

1876.072 

3.8 

351  9 

1.24 

3 

383 

6.085 

2.5 

351.0 

1.26 

3 

383 

• 
1 

1876.078 

351.45 

1.250 

1                        1 

Anonyma. 

0      i»»  i4n».i        <J      —  16**  25'        (7  and  7). 

1879.784 

0.8 

24.6 

1. 51 

3 

606        1 

1 

9.787 

0.4 

23.0 

1.59 . 
1.550 

2 

383    ' 

• 

1879.786 

23.80 

• 

2.  118. 

a  =  1"  20™.6        6  =  82*  44'        (8  and  10). 

1879.853 

23.4 

73.1 

11.90 

3 

606 

9.861 

33.4 

72.7 
72.90 

11.77 

2        1          606 

1879.857 

11.835 

AP  = 

—        0.07 

+   0.005 

• 

72.83 

I I . 840 

2.  199. 

rt  _  ,h  20™.7        <5  =  2°  55'        (7  and  9). 

m 

1878.054 

a. 6 

328.5 

6.15 

3 

383 

8.068 

2.8 

327.4 

5.99 

3 

383 

The  principal  star  not  double. 

1878.061 

« 

327.95 

6.070 

J. 

1878.837 

8.845 

8.848 
1878.843 


2.  133. 


A  and  B. 


u  _  |h  25"».9        6  =  35*  13'        (7  and  11). 


186.1 

183.7 
183.8 

184.53 


3 
3 

a 


383 
383 
383 


\ 
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2.    tS8. 


n  =  i^  39*". 8 


o    ^-» 


cJ  =  32    35 


(8  and  9). 


Date. 

Sid 

.  Time. 

h. 
I.I 

1.5 

P 

1879.784 
9.787 

0 

257.1 

257.8 

X 879. 786 

257.45 

II 


Wt. 


Power. 


Remarks. 


2.09  3 

2.03  3 

2.060 


606 
606 


Cloudy 


-^.   183.       A  and  5. 


a=i'»48^".3 


J  =  28''  13' 


(7  and  8). 


1879.894 
9.899     I 

9.907     ' 
9.916 


23.3 
23.6 

23.8 

0.4 


1879.904 


6.9 

II. 7 
12.3 
10.3 

10.30 


0.49 
0.47 

0.51 

0.47 

0.485 


2 

3 
2 

3 


888 
888 
888 
888 


^.  iW     4  +  ^ 

2 


--  -    and  C.         (7  and  9). 


1879.894 
9.899 

1879.897 


23.5 
23.8 


165.0 
164.2 

164.60 


5.70 
5.73 

5.715 


2' 
2 


888 
888 


^.   186. 


a=  i»»  49™.7 


o    _  «» 


1879.784 

9.916 

9.965 

1879.888 


1.3 

i.o 
0.4 


2.4 

1.7 
357.4 

0.50 


0.37 
0.30 
0.27 

0.313 


d=i°  15 

3 
3 
3 


(7  and  7). 


888 
888 
888 


^.  30». 


1876. 113 

3.4 

322.1 

6.:i8 

3.2 

322.4 

8.949 

0.3 

325.9 

8.952 

1.8 

325.2 

8.968 

0.5 

325.5 

1877.820 

324.2 

7 

-77  App.  T 

I. 

rt  =  ll»  55'n.8 


3.18 

3. TO 

2.90 

3.04 
3.02 

3.048 


o  .  _» 


(5  =  2°  II 


(4  and  5). 


3 

383 

3 

3S3 

3    ■; 

383 

2 

383 

3   ; 

1 

383 

1 

L 


OBSERVATIONS  OF.  DOUBLE  STARS. 


r^  Andromedie        =2.  30ff       ^  and 


B+  C 


a  =  i»>  56'". 5 


cJ  =  4i'46 


(3  and  6), 


Date. 

Sid.  Time. 

P 

0 

62.4 
62.8 

62.60 
0.00 

s 

Wt. 

3 
3 

Power. 

606 

383 

Remarks. 

• 

I 
1 

■ 

1875.970 
5.979 

h. 

2.0 
1.0 

AP 

10.46 
10.54 

10.500 
4-     0.003 

10.503 

1875.974 

1 

62.60 

f  Andromedae      zz  O.  -2.  88.      (^  and  7). 


1 

1877.104 

3.2 

97.3 

*o.35 

3 

1 
888 

1         7.109 

•       • 

lOI.O 

0.38 

2 

888 

7. "2 

3.1 

104.6 

0.37 

2 

888 

7. "5 

3.5 

103.6 

0.37 

3 

888 

'     1877. 117 

3.6 

103.2 

0.43 

2 

888 

1880.037 

1.9 

99-1 

0.33 

2 

888     . 

0.039 

2.0 

95.8 

0.35 

2 

888 

0.045 

2.4 

103.4 

0.28 

3 

888 

1878.210 

lor.oo 

0.358 

i   1878.046 
8.051 

i    1878.048 


2.8 
3.0 


2.  308. 


a  — 

ih  56" 

'.8 

46 

.6 

I 

.19 

•15 

.5 

I 

.27 

46. 

05 

I, 

230 

o    <«..' 


(5  =  25    22 

2 
2 


(7  and  9). 


383 
3S3 


Triang^iili      =  2.  227. 


a  = 

21"  5"^4 

(5       29' 

44' 

(5  and  6). 

1877.076 

3.2 

76.9 

3.62 

3 

i 

1 
383         ' 

7.079 

2.4 

74.6 

1     3.76 

3 

383 

7.082 

2.4 

ll'l 

3.99 

2 

383            Imag 

•  7.085 

2.4 

77.6 

3.70 

!       3.768 

1 

3 

383 

1877.080 

76.70 

' 

Images  much  blurred. 
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a  =^2^  6™. 3 


2.  338. 


o  _  _» 


<5  =  46''55 


(6  and  7). 


1879.918 
9.921 

1879.920 


1.2 

1.4 


1 

Date. 

1 

Sid.  Time. 

h. 
3.8 

P 

s 

Wt. 
3 

1 

Power. 

Remarks. 

• 
1877.115 

0 
312.4 

0.54 

888 

7.117 

3.9 

313.9 

0.53 

2 

838 

7.126 

3.6 

317.7 

0.54 

2 

888 

7.128 

3.7 

310.3 

0.55 
0.540 

3 

888 

1877. 121 

313.53 

lialande  4319. 


c  =  2**  lo"M    d  =  —  i8°  47 


(8  and  9). 


2.20 

1 

3 

383 

2.25 

3 

383 

2.225 

1 

1879.084 


'  1879.064 

9.083 
9.105 

1879.084 


1878.979  I 
9.029 

9.050 

1879.019 


1879.064 

3.6 

9.083 

3.8 

9.105 

3.7 

3.8 

3.9 

3.8 


1.8 
2.5 


€a§8iope»  =  '2.  969.        A  and  B, 

0=2'*  I9™.2        d  =  66°  52'        (4  and  7). 


263.9 
260.1 
263.2 


2.29 
201 
2.12 


262.40 


2.140 


2 

383 

3 

383 

3 

383 

e  Gassiopeae. 


7.39 
7.56 

7.54 


A  and  C 


(4  and  8). 


107. 

7 

108. 

.1 

110, 

9 

108, 

90 

7.497 


2 

3 

2 


383 
383 
383 


2.  avs. 

o  =  ah  35m  J        <j  =  _  i«  12'        (6  and  10). 


325.3 
326.2 

323.8 
325.10 


4.79 

4.84 

4.89 

4.840 

2 

3 

2 


383 
383 
383 
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2.  396. 

a  =  2^  35*.9        6  =  48"  43'        (4  and  xo). 


Date. 


Sid.  Time. 


1879.083 


h. 
4.3 


298.0 


16.69 


Wt. 


Power. 


Remarks. 


383 


107  Arietis. 

a 

=  2^  36'".7 

^  -  25'  5'        (7  and  II). 

1875.989 

•        • 

15.7 

3.05 

2                  383 

1 
1 

6.009 

•        • 

15. 1 

3.21 

3              383                                                           ! 

6.020 

2.5 

16.2 

3.05 

3                  383 

7.071 

3.3 

16.6 

3." 

2                  383 

7.074 

2.4 

15.9 

2.99 

3                  383 

i 

1876.433 

15.90 

3.082 

This  star  was  discovered  by  S.  W.  Rurnham. 

r  Ceti  =  2.  399. 

a  =  2^  37™ .0        d  =  2°  45'        (3  and  7), 


1876.031     1 

•         • 

287.8 

3.09    , 

3 

1 

383 

6.033 

2.5 

286.4 

3.06 

3 

383 

9.938 

1.5 

283.8 

2.97 

2 

i           383 

9.948 

1.5 

285.8 

3.04 

2 

323 

1877.988 

285.95 

3.040 

lialande  3133. 

a  =r  2^  40"^.3    (5  =  29"^  10'    (8  and  ii). 


1876.039 

•              • 

315.5 

15.88 

2 

383 

Comp.  is  II  mag. 

7.750 

23.3 

316.6 

15.18 

2 

383 

,  Images  blazing. 

7.753 

I.O 

315.6 
315.90 

15.24 

15.433 

2 

383 

1877.181 

Ap- 

0.00 
315.90 

H-    0.006 
15.439 

1 
This  star  was  discove 

2,  303. 

a  =  2i»40'«.7    6—1^"  ^2'        (7  and  8). 


1876.069 
6.072 
6.085 

1876.075 


3.8 
3.5 
4.3 


321. 1 

2.87 

320.3 

2.66 

321.6 

2.83 

321.00 


2.787 


3 
3 
3 


383 
383 
383 
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2.  314: 

a  =  2^  44™.3        d  =  52°  30'        (7  and  7), 


Date. 

Sid.  Time. 

1 
/ 

s 

Wt. 

Power. 

Remarks. 

1880.009 
0.022 
0.044 

h. 
1.2 

1.5 
2.7 

0 

303.4 
303.6 

299.8 

1.43 
1.49 

1.52 
1.480 

3 
3 
3 

383 
383 
383 

1880.025 

302.27 

1879.165 
9-995 

1879.580 


5.1 
0.9 


:^.  319.         ^andJ?. 

a  =  2*>  44™.8        6  =  72"  26'        (7  and  8). 


20. 2 
21.5 


20.85 


3.2c 
3.18 


3.190 


2 
2 


383 
383 


1 
1 

1 

2.  aia.         A  and  C 

[           (7  and  9). 

• 

1879.165   ; 
9.995 

5.3 
I.I 

128.10         42.53 
128.48     1     42.65 

2 
2 

383 
383 

1879.580  1 

1 

1 

128.29    '    42.590 

0.00         ;   +     0.014 

1 
1 

1 

128.29                  42.604 

2.  396. 

o  =  2»»  48*«.5        J  =  26**  24'        (8  and  10) 


1879.853     ' 
9.921     I 


2.5 
2.4 


1879.887 


I 


216.4 
216.2 


216.30 


8.43 
8.34 

8  385 


3 
3 


606 

383 


e  Arietis  =  2.  333. 


^oh 


2h  52™.3        J  =  2o''  51'        (5  and  6). 


1876.066 
6.069 
6.072 
6.132 


1876.078 


4.0 

4.1 
4.0 

4.2 


200.8 
200.6 
201.8 
204.6 

201.57 


(' 

.52) 

.18 

.14 

.20 

Jl 

.168 

2 

3 
2 

2 


383 
383 
383 
383 


Quadruple  dist. ;  images  blazing. 


Images  blurred. 
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2.  ass, 

0  =  3''  o^.g        <)  =  7°  56'        (9  and  10). 


Date. 

1879.948 
9.957 

1879.952 

Sid.  Time. 

h, 
3.0 
2.1 

0 
146.3 

147. 1 

s 

2.81 
2.85 

2.830 

Wt. 

Power. 

383 
383 

Remarks. 

3 

2 

146.70 

2.  360. 

a  =  3b  4ro.5        (J  =  36'  46'        (8  and  8). 


1879.987 

1879.995 
1880.009 


1879.997 


2.7 
1.4 
2.0 


135.5 
139. 1 
139. 1 

137.90 


1.83 

1.57 
1.68 


1.693 


3 
3 
3 


383 
383 
i83 


Haze. 


la  Eridani. 


a  =  3b  7n>.o        <J  =  —  29''  27'        (4  and  8) 


^ 

1 

1878.068 

3.3 

3". 9 

•           • 

2 

1880.009 

3.3 

314.5 

2.54 

2        ! 

i 

0.036 

2.6 

312.5 

2.71 

2 

0.039 

3.1 

307.7 
311.65 

2.55 

2 

1879.538 

2.600 

4 

383 
383 
383 
383 


Driving  clock  stopped. 


2,  367. 

a  —  ^h  ymg        ^  =  0'*  18'        (8  and  8), 


1878.046 
8.051 

1878.043 


3.2 
3.3 


246.6 
245.4 

246.00 


0.70 
0.89 

0.795 


2 
2 


606 
383 


X  380. 


73.9 
74.1 

a  — 3^  I5™.3 

1.27 
1. 12 

cJ  =  8''  20' 

3 
2 

(9  and  10). 

1 

1880.009 
0.023 

1880.016 

3.5 
2.3 

606 
606        ' 

74.00 

1. 195 

1 

/N 
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1880.02s 


o  =  3»»  i6'»4        6  =  20*  34'        (7  and  9). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

1878.051 
8.100 

h. 
3.7 
3.6 

• 
96.3 
96.1 

96.20 

0.93 
0.78 

2 
3 

383 
383 

1878.076 

0.855 

1880.009    • 

1.8 

0.02a 

1.7 

0.044 

2.9 

Remarks. 


2.  389o 


a  »  3b  20»  5        <J  =  58'  57'        (7  and  8). 


65.6 
65.5 

65.9 
65.67 


2.71 
2.72 
2.66 

2.697 


4 
3 
3 


383 
383 
383 


1878.079 
8.100 


1878.089 


I 

I     1879.165 
!     1880.009 


1879.587 


3.4 
3.9 


5.6 
1.5 


2.  408. 

a  =  3^  24"».7        d  =  —  4*  42'        (8  and  8). 


340.1 
339.8 


339.95 


1.23 

2 

383 

1.25 

3 

383 

1.240 

1 

2.  400. 

a  =  3»»  25».2        <J=59°  37'        (7  and  8). 


302.1 
301.6 


301.85 


0.68 
0.72 


0.700 


2 
3 


606 
606 


2.  413. 

a  =  3h  27°'.2        6  =  24"  3'        (7  and  10). 


1878.051 

8.073 

4.1 

8.8 

60.47 
60.20 

60.33 
0.00 

22.15 
22.41 

2 

2 

383 
383 

J 

1 

Po 

V878.063 

22.280 
+     0.006 

V 

60.33 

22.286 

Poor  images  and  principal  star  not  di- 
vided. 
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2.  493. 

a  =  3h  30" .6        <J  =  o*  12'        (6  and  8). 


Date. 

Sid.  Time. 

P 

• 

s 

n 

Wt. 

1 

Power. 

Remarks. 

' 

h. 

1 

1880.009 

3.7 

242.0 

6.51 

4 

383 

0.022 

2.5 

242.5 

6.51 

3 

383 

0.036 

2.8 

241.2 

6.40 

2 

383 

'     1880.022 

1 
1 

241.90 

6.473 

- 

a  =  3»»  32".o        <J  =  —  8*5'        (9  and  10), 


1876.009 
6.031 
6.033 


1876.024 


3.0 


332.4 
334.1 
332.1 


1.73 

1.37 
1.86 

1.653 


2 

2 

3 


383 
383 
383 


This  star  was  discovered  by  S.  W.  Burmham. 


2.  460. 

0  =  3''  5o".o       6  =  80*  22'       (5  and  6). 


1879.108 
9.166 

4.8 
5.8 

29.2 
32.0 

0.93 
0.90 

2           1 
2           1 

1 

i 

1 

888 
606 

Images  blurred. 
1  Images  blurred. 

i 
1 

1879. »37 

30.60 

0.915 

0. 

^.  ffSI. 

■ 

«  =  3^  59™-5        <J  =  37°  46'        (7  and  9). 


1880.009 

2.6 

0.022 

2.0 

0.036 

3.0 

1880.022 


136. 1 

137.8 

138.0 


2.68 

2.57 
2.67 


2.640 


3 
3 
3 


383 
383 

383 


1876.033 
6.036 

1876.034 


3.5 
3.5 


Ijalande  76tS3. 

a  =  4h  im  3         ^  _  igo  20'        (8  and  ii). 


278.2 
279.3 


5.86 
6.02 


278.75 


5.940 


3 
2 


383 
383 


This  star  was  discovered  by  S.  W.  Burn  ham. 
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2.  494. 

a  =  4"'  I'n.S        i  =  22°  46'        (7  and  8). 


Date. 

1 

Sid.  Time. 

P 

s 

Wt. 

Power. 

383 
383 
383 

Remarks. 

1 

1876.096 

6.107 

6. 113 

h. 
3.8 

4.0 

,     3.8 

j 

0 
186.4 
185.6 
186.4 

II 

5.27 
5.29 
5.27 

2 

2 

3 

1 

1876.105 

186.13 

5.277 

2.  ail. 

a  =  4»»  7m.9        S=z  58°  32'        (7  and  8). 


1879.166 

1880.009 

0.044 


1879.854 


1878.073 
8.079 


1878.076 


6.2 

2.3 
3.2 


3.1 
4.0 


288.5 
286.2 
286.7 


286.82 


242.7 
245.8 


244.25 


0.38 

0.39 
0.42 


0.400 


2 

3 
3 


888 
888 
888 


Images  blurred. 


0.2.  78. 

a  =  4*»  8"'.5        cT  =  29'  45'        (7  and  9). 


2.45 
2.45 


2.450 


2 

2 


383 
383 


This  star  was  found  independently  by  G.  An- 
DKRSON,  1878,  January  36. 


40  Eridani  =  2  SIS. 


a  =  4'>9™.8        (5= -7*  49* 


1879. 

174 

5.6 

105. 

.60 

9. 

185 

180 

5.5 

• 

105. 
105 

.54 

1879. 

.57 

1 

1 

Ap  = 

0 

,00 

105 

.57 

81.91 
81.84 

81.875 
+  0.023 


81.898 


40  Eridani. 


.77  A  pp.  VI 


2 

2 


A  and  B. 

(4  and  10). 


383 
383 


A  and  D. 


(4  and  12). 


383 


D  is  X4th  mag. 
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40  Eridani. 


B  and  C.  (loand  II). 


Date. 

Sid 

.  Time. 

h. 
5.9 

5.7 

1 

1879.174 
9.185 

0 
125.0 

125.0 

• 

1879.180 

125.00 

It 


3.44 
3.59 


3.515 


Wt. 


Power. 


Remarks. 


2 
2 


383 
383 


Clouds. 


I¥ei88e  358. 

0=4^  I4™.2        6  =  39*  36'        (8  and  12). 


1876.039 
1880.009 


1878.024 


2.9 


Ap  = 


172.0 
172.3 


172.15 
0.00 


172.15 


19.46 
19.30 

19.380 
+   0.005 

19.385 


2 
3 


383 
383 


Comp.  1 2th  mag. 
Comp.  13th  mag. 


This  star  was  discovered  by  S.  W.  Burnham. 


2.  336. 

o  =  4>>  i6n',2        rf  =  —  4.  58'        (8  and  9). 


1880.009 

4.0 

161.0 

1.90 

3 

606 

0.022 

2.8 

158.7 

1.72 

2 

383           Faint ;  clouds. 

0.036 

1      3.3 

160.9 
160.20 

1.88 

2         \ 

383 

>    1880.022 

1.833 

0 

•  -^'.   88. 

1 

a  =  4^  i5m.9 

6  =  14°  46' 

(7  and  9). 

1879.127 

4.1 

179.3                  0.74 

1 
3 

383 

9.185 

6.4 

185.2         i         0.79 

182.25                0.765 

1 

2         1 

606           Images  blurred. 

1 

1879.156 

^ 
^ 

^.  sas. 

1 
1 

a       4b  i6™.7 

d  =  u'  5' 

(7  and  8). 

1 

1876.113 

4.0 

338.4                  I. 71 

1 

3        1 

383 

6.118 

3-4 

338.4                  1.68 

3    ; 

383 

6.132 

4.6 

340.8 

1.78 
1.723 

2 

1 

383 

' 

1876.121 

339.20 
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0.2.  8«. 

a  =  4^  28"».2        <5  =  48''  10'        (8  and  xo). 


1879.281 
9-305 

1879.293 


1 

Date.       1 

1 

Sid.  Time. 

P 

27.6 
31.8 

s 

It 
1.40 

1. 41 

1 

Wt.            Power. 

1 

Remarks. 

1 

1 

1 

1880.044 

0.058 

1 

h. 
3-5 

2-9 

1 

3         ;          838 

2        \          606 

1 
1 

1 
1 

1 

1 
1880.051 

1 

29.70 

1.405 

a  = 

Aldebaran. 

_4b  29" .0        A  — 16°  16'        (i  and  i 

5). 

. 

1877.994 

2.3 

110.55 

30.69 

2 

8.021 

3.2 

112.25 

31.96 

2 

8.046 

4.1 

109.55 

31.20 

3 

1878.027 

110.48 

31.262 

AP  = 

0.00 

-f-      O.OIO 

31.272 

1 
1 

1x0.48 

383 
383 
383 


Comp.  14,15  mag. 


Double  weight. 


This  faint  companion  was  discovered  by  S.  W. 

BURNHAM. 


2.   S67. 

a  =  4**  29™.5    c5  =  19"  14'    (9  and  9). 


3 
2 

3 


383 
383 
383 


2.   566. 

a  =  4^  3o'n.5    6  =  53°  15'    (6  and  8). 


8.3 
8.9 


294-4 
294.4 


1.67 
1.55 


294.40 


i.6ro 


3 
3 


383 
383 


2.   57a. 


a      4°  3i"™.i 

d  =  20'  42' 

(7  and  7 

1880.036 
0.039 

3.5 
3.3 

23.9 

26.0 

3.70 
3.49 

3.595 

3 
2 

1 
383 

383 

1880.038 

24-95 

1 

1 
1 

1 

6o 
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2.  S77, 

o  — 4i'3j"".i        iJ  =  37'i5'        (7  and  8). 


Date. 

Sid.  'lime. 

0 

s 
It 

Wt. 

Power. 

Remarks. 

1 

h. 

1879.281 

8.5 

78.9 

1.34 

4                   383 

9-305 

9.2 

79.1 

1.60 

3         '           383 

9.308 
1879.298 

q-5 

78.9 

1. 41 
1.450 

3 

383 

78.97 

I 

2.  980. 

a 

—  4i»38»n.5        (J  — 5°  4'        (8  and  8] 

I. 

1876.017 

•          • 

299.0 

4.65 

3                   383 

■ 

6.020 

3.0 

301.6 

4.61 

3                   383 

6.099 

4.8 

299.6 

4.55 

2                   383 

1876.045 

300.07 

4.603 

, 

.  lialande  0069. 

1 
1 

a  = 

=  4'»  42^.5 

d  =  — 21' 

0'        (8  and 

10). 

1876.020 
6.033 

1876.026 


4.0 
4.0 


345.1 
346.3 

345.70 


3.36 
3.33 

3.345 


3 
3 


383 
383 


This  star  was  discovered  by  S.  W.  Burnham. 


lialandeOlSl. 

0  =  4i»  46°^.8        6^=  —  5°  2g'        (9  and  9.3) 


1876. 118 

3-7 

178.2 

1. 00 

3 

383 

1 
i 

6.129 

•       • 

178.5 

0.98 

3 

383 

1876.123 

178.35       . 

0.990 

This  star  was  discovered  by  S.  W.  Builvham. 

I  ..    


I87S.068    ' 

8 . 106     ' 
1878.087 


4.6 

3.7 


0.2.  01. 

a  =  4h  49^.9         fJ  =  3°  o'        (7  and  8). 


53.8 
238.2 

236.00 


0.70 
0.58 

0.640 


2 
3 


606 
606 


Clock  running  badly. 
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1880.052 
0.058 


1880.055 


1879.081 
9.127 


1879.104 


2.  699. 

0  =  4''  51^.9        <5  =  I*  89'        (8  and  8). 


Date. 

Sid.  Time. 

P                      s 

Wt.            Power. 

1 

Remarks. 

1880.036 
0.039 

h. 

3.8 

3.6 

i 
354.8           2.54 

354.7           2.41 

1 

2  '            383 

3  '          383 

1 

1880.038 

354.75    1     2.475 

1 

• 

0.  X  99. 

a      4»»  52".!        6      39**  13'        (6  and  lo). 

1879.127 
9.220 

4.4 
6.8 

1 

247.6  2.81 

246.7  ,        2.81 

i 

3                   383 
2        *          383 

1 

1 
1 
1 

1879.174 

247.15                         2.810 

«.  A.  1. 

a  =  4»»  58'".o        d  =  49°  o'        (10  and  10.5) 


383 


This  star  was  disco%'ered  by  G.  Anderson. 


O.  2.  9S. 

a  =  4»'  59«».5        <J=I9**  41'        (6  and  7). 


4.7 
4.4 


333.0 
336.1 


0.79 
0.93 


334.55 


0.860 


2 
2 


606 

888 


O.  2.  »8. 

a  =  5*»  i«.3        <5  =  8''  20'        (6  and  7). 


4.8 
4.7 


205.9 
205.7 


205.80 


0.92 
0.86 


0.890 


2 
3 


606 
383 


Images  blurred. 


2.  634. 


a  =  jh  2m.8        S  =  79*'  5'        (5  and  8). 


X879.313 
9.316 


1879.314 


9.7 
10.2 


A/)  = 


1.9 
1.6 


19.74 
19.75 


1.75 
0.07 

1.82 


I       19.745 
l-f-     0.006 

19.751 


3 
2 


383 
383 


Hazy. 
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Ajions^ma. 


a=5*»  7™.o 


(5=  I*  50'        (6  and  13). 


1880.058 
0.063 
0.066 


1880.062 


Date. 

1876. 118 
1880.036    , 

Sid.  Time. 

h. 
4.6 

4.4 

/ 

s 

Wt. 

Power. 

383 
383 

Remarks. 

• 
131. 6 
137.7 

134.65 

6.70 

6.77 

3 

2 

1 
1 

6  and  13  mags. 

1 
14  mag. 

1878,077 

6.735 

1 

i 
1 
1 

1876.225 
6.228 

r  Orionis.          A  and  B, 

a  — 5»»n«8        <J  — —  6''c8'        (4  and 

"). 

7.5 
7.3 

250.6 
249.6 

250.10 
+       0.02 

250.12 

35.94 

36.03 

35.985 

4-     0.023 
36.008 

1 
3                   383 
3                  383 

1 

1876.226 

r  Orionifi. 

A  and  D.         (4  and  12). 

1876.225 
6.228 

7.2 
7.0 

59.6 

60.  T 

35.98 
35.96 

35.970 
4-     0.023 

35.993 

3 
3 

383 
383 

1876.226 

59.85 
+          O.OI 

1 

59.86 

1        •                         1 

1 
1                '                                                  1 

1876.225 
6.228 

1876.226 

7.8 
7.7 

r  Orioiiis. 

B  and  C.        (" 

and  12). 

50.0 
47.3 

49.10 

3.62 
4.06 

3.767 

3 
2 

1 

383 

1          383 

1 

1 

1  Faint.                                                            | 

\ 


2.  676. 

a  =  5^  13™,!         j5  =  54«  38'        (7  and  9). 


2.4 

2.5 

2.8 


270.8 

273.3 
270.3 


271.47 


1. 01 
0.94 
1.07 

1.007 


2 
2 
2 


606 
606 
606 


Images  blurred. 
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2.  err. 


o    -/:' 


fl  =  50  13*" .4        A  •=  63     16 


(8  and  8). 


1879.281 

J 879. 305 
1880.044 


1879.543 


2.  694. 


A  and  B. 


1 

a 

=  5^  i6°».6 

6  =  24" 

51'        (8  and  8). 

1    1876. 118 

4.2 

182. I                  1.29 

3                  383 

6.129 

•        • 

181.9                  1.27 

2                  383 

• 

6.132 

5.3 

183.7 
182.57 

1.22 

1 

3                  383 

1 
I 

1 

1876.126 

1 

1.260 

1 

1 

1 

1 

1 
1 

2.694.         :^+^and(7. 

2 

1 

'    1876.132 

5.4 

338.6 

8.66                 2 

383 

1 

Cis  15.16  mag. 

' 

7  Orionis. 

a  — 5h|8n».4        d  — —  2°3i'        (3  and  6). 

1876.135 

4.4 

83.8 

i.ii 

2 

1 

333 

Images  blurred. 

6.189 

5.9 

85.6 

1.02 

2 

606 

• 

Images  blurred. 

'    1876.162 

1 

84.70 

1.065 

1 

Oel.  Arg:.  S.  39S7. 

0  =  5b  2i".3        d  =  —  20"  49'        (8  and  11). 

1876.072 

4.5 

231.8 

3.78 

2 

383        i  Images  blurred. 

6.085 

4.6 

230.9 

3.98 

3 

383        1 

6.113 

4.8 

231.5 
231.32 

4.07 

3 

383 

This  star  was  discovered  by  S.  W.  Burnham. 

,   1876.094 

1 

3.976 

i 

1 

118  Tauri  =  2.  716. 

1 

0  =  5^  2i»n.9        6  =  15"  3'        (7  and  8). 

1876.129 

•      • 

200.2 

5.12 

2 

383 

6.135 

5.2 

198.3 

5.07 

3 

383 

6.176 

5.8 

196.3 

4.97 

2 

383 

6.187 

1 

5.9 

198.1 

5.00 

3 

383 

-' 

1876.157 

198.22 

5.040 

1 
1 
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p  Ijeporis. 

a  =  5»»  23™.!        d  =  —  20*  51'        (3  and  11). 


Date. 


Sid.  Time. 


1876.085 
6.132 

6.135 
7. "5 
7. 117 
7.129 
1879.949 
1880.009 

1877.459 


h. 
5.0 

5.7 

4.7 

5.5 

5.3 

5.3 

5.7 

4.3 


n 


280.4 
283.6 
279.0 
284.0 
286.1 
284.7 
281.  I 
281.5 


3.16 

■  • 

3.08 
3.20 
3.21 
3.07 
3.08 
3.02 


282.55 


3. "7 


Wt. 


3 

2 

3 

3 

2 

3 
2 

3 


Power. 


Remarks. 


383 
383 
383 
383 
383 
383 
383 
383 


Comp.  10.5  mag. 
Images  blurred. 


Comp.  nth  mag. 

This  stAf  WES  discovered  by  S.  W.  Burnham. 


2.  7BS, 

a  =  ^b  gymo        (J  =  _  6°  35'        (8  and  9). 


1876.099 
6.107 

5.8 

5.1 

A/)  = 

352.6 
352.9 

37.84 
37.93 

2 

2 

383 
383 

1876.103 

352.75 
0.00 

37.885 
+    0.021 

352.75 

37.906 

X  Orionis  =  S.  7S8. 


a 

=  5»»  28™.5 

6 

=  9' 
3 

51' 

(4 

1 

1876.135  ; 

5-5 

45.0 

4.57 

1 

383 

6.176  i 

6.2 

45.1 

4.51 

2 

1 

383 

6.187  i 

6.4 

41.6 

4.92 

2 

1 

383 

6.189 

6.3 

42.5 

4.46 

1 

3 

1 

383 

1876.170 

43.83 

4.571 

1 

1 

J 

(4  and  6). 


Image  much  blurred. 


1876.069 
6.072 
6.107 

1876.083 


5.3 
5.0 

4.7 


2.  r4a. 

a  =  5^  29»".2    6  =,2i°  55'    (7  and  8). 


256.2 
252.6 
254.0 

254.27 


3.58 
3.74 
3.53 

3.617 


2 

3 
3 


383 
383 
383 


Images  diffuse. 
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C  Orioni8  =  ^.  774. 

a  =  5^  34™.7        (J  =  —  2°  o'        (2  and  6). 


1880.053 
0.058 


1880.056 


5.1 
4.6 


Date. 

Sid.  Time. 

P 

S 

tt 
2.78 
2.70 

Wt. 

Power. 

383 

383 

i 

1 
1 

1 

1 

Remarks. 

1 

1876.176 
6.189 

h. 
6.6 

6.8 

e 

157.0 
156.8 

2 
2 

,  Image  much  blurred.                                ; 

1 
1 

1 

t 
1 

1 

1876.185 

156.87 

1             2.727 

4 

5.  787. 

a  =  jh  jgm.g    ^  =.  21"  16'    (8  and  9). 


70.6 
71.4 


1. 12 
1.30 


7T.00 


1. 210 


2 
2 


606 
606 


A  Z4th  mag.  star/  =  50° ;  «  =  \x'\  by  estimation. 


1876.069     I 
6.II3     1 


1876.091 


4.8 
5.3 


«.  A.  9. 

a  =  5»»  47™.o        <y  =  —  20°  o'        (8  and  11). 


18.7 
ao.i 


19.40 


9.01 
9.20 


9.105 


2 
2 


383 
383 


This  star  was  discovered  by  G.  Andbrsok. 


41  Aurigrce  =  ^.  84fl(. 


a 

=  6'*  2"™  .4 

6 

=  48'' 

44' 

(5  and  6). 

1 

1879.308 

1       9.313 
9.316 

9.2 

9.3 
9.9 

353.9 
354.1 
353.6 

7.85 
7.88 

7.86 

1 

3 

1 
2 

1 

3 

383 
383 
383 

1879.31a 

353.87 

7.863 

=  6^  2". 5 

6 

8S8. 

II'  41' 

(8  and  8). 

1876.1x3 

6.II8 

5.5 

6.1 

348.  Q 
348.8 

27.04 
26.97 

1 
3      1 

3 

1 
1 

1 

1 

383 
383 

Clouds. 

1876. 116 

1 

348.85 
0.00 

27.005 

+    o.oio 

348.85 

27.015 

9 77  App.  VI 
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lialande  119  IS. 


o  =  6J»  8'».7        tJ  =  -  i"  41'        (8  and  9). 


Date. 

Sid.  Time. 

/                       s 

Wt. 

Power, 

Remarks. 

1876.170 
6.173 

h. 
6.1 

5.6 

0 
92.7 
93.5 

2.18 
2.16 

2 

2 

383 
383 

1 

1876.172 

93.10 

2.170 

1                                                                    ' 
This  star  was  discovered  by  S.  W.  Burnham. 

S.  881. 

«  =  6»»  ii«.4        d  =  59*  26'        (6  and  8). 

* 

1879.280 

9.305 
9.308 

9.0 

9.8 

10. 0 

102.2 
101.3 
100. 1 

0.67 
0.80 
0.85 

3 

2 

2 

606 
606 
606 

1 

1 
1 
1 

1879.298 

101.20 

0.773 

—                                                                                                                                                           ■             1 

fk.  A.  3.        A  and  B. 

a  =  6'»  24™ .0        d  =  5*  0'        (8.9  and  13.14). 

1876.173 

7.0 

282.4 

3.66 

3 

383 

G.  A. 

3.         A  and  C,         (8.9  and  14.15). 

1876.173 

6.8 

319.8 

7.20 

2 

383 

1 

«.  A 

L  3. 

A  and  . 

D.         (8.9 

and  13).                                                         : 

1876.173 

7.2 

288.4 

12.64 

3 

383 

• 

«.  A. 

3.         A  and  E. 

(8.9  ar 

id  12.13). 

1876.173 

7.4 

197.5 

a  : 

13.28 

3 

383 

This  star  was  discovered  by  G.  Anderson. 

4 

=  6^  27^.5 

^.  933. 

6  =  14"  50' 

(8  and 

9). 

1 

1876.058 
6.072 
6.096 

4.7 
5.3 
6.4 

331.5 

334.3 
332.6 

2.28 
2.30 
2.11 

2 

3 

2 

Kf%      XT%      X1^ 
00      00      00 

tn    c^    tf% 

• 

Bad  images. 

1876.075 

332.80 

2.230 
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2.  945. 

a  =.(>''  Si^.g        <J  =  41°  7'        (7  and  8). 


Date. 

Sid.  Time. 

P 

s 

II 

1. 00 
0.89 

Wt.     I 

2         ! 
2          1 

1 

1 

Power. 

606 

888 

• 

Remarks. 

1 

1 

1880.044 
0.058 

1 

h. 
4.6 

3.7 

0 
262.6 
265.4 

1880.051 

264.00 

0.945 

^.  OJSO. 

• 

a  =  6'»  34™.4        J  =  10**  i'        (6  and  9). 


1876.058 
6.073 
6. 113 


1876.081 


5.0 
5.8 
6.0 


210.9 

3.02 

2 

211. 5 

3.08 

3 

215.3 

3.06 

^ 

212.57 

3.053 

1 
1 

383 
383 
383 


^.  OSff. 


A  and  B. 


o  _  5h  jjm,^        (J  =  —  7'  53'        (9  and  g). 


1879.081 


1879.157 


1879.380 

9-305 
9.308 

1879.398 


5.7 
7.7 

6.3 


AP  = 


9.3 
10. 1 

10.3 


2.  9Sff. 


^-^^  and  ft 


(9  and  9). 


189.2 
188.4 
188.8 


188.80 
0.00 


188.80 


2.  948. 


A  and  B, 


o  =  6»»  35™.6        J  =  59*  34'.        (6  and  7). 


131. 4 
131. 1 
130.2 

130.90 


1.54 
1.60 

1.74 
1.627 


2 

3 
3 


383 
383 
383 
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048.         A  and  C. 


(6  and  8). 


Date. 

Sid.  Time. 

/ 

1 

s 

Wt. 

1879.280 

9.305 
9.308 

h. 
9.4 

10.3 

10.4 

0 
307.2 
305.0 
305.2 

99 

8.66 
8.72 
8.61 

2 
2 

3 

1879.298 

305.80      1          8.663 

Power, 


383 
383 
383 


Remarks. 


Siria§. 

0  =  6*^  39.'°9        d  =  —  16*  33'        (i  and  13). 


1877.128 
7.164 
7.936 


1877.466 


6.8 
6.4 


115. o 

114.9 
114. 9 


70.46 
72.09 
71.08 


114.92 

O.OI 


114. 91 


71.36 

+   0.03 


71.39 


2 
2 

3 


383 
383 
383 


s  uncertain ;  \  wt. 
Comp.  13th  mag. 


This  faint  companion  was  discovered  by  A. 
Martm. 


0.2.    \S9. 

a  =  6»»;46«.9        6  =  58°  34'        (5  and  7). 


1879.308  10.7 

i 
9.313  10.0 

9.319      ;  9-3 

1879.313 


1.8 

3.1 
4.6 


3.17 


0.44 

0.49 
0.41 


0.447 


2 

3 
3 


888 
888 
888 


38  Geminorum  =  .S.  983. 


a 

=  6*»  47«*.9 

6  = 

1876.113 

6.4 

162.8 

6.42 

2 

6.118 

6.4 

164.3 

6.34 

3 

6.129 

•    . 

165.3 

6.42 

2 

6.135 

6.3 

162.8 

!         6.37 

t 

3 

1876.125 

163.72 

6.377 

1 

. o  ^_.» 


(6  and  8). 


383 

383 
383 

383 


Images  blurred. 
Images  blurred. 


lialande  13404. 

a  =  6^  49"».9        (5  =  2*  28'        (8  and  9). 


1876.170 
6.173 


1876.172 


6.4 
5.9 


62.4 
63.6 


1.23 
1.23 


63.00 


1.230 


2 
2 


383  Images  bad  ;  clouds. 

383  Images  blurred. 

This  star  was  discovered  by  S.  W.  Buknham. 
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0. 

2.   16ff. 

0  .=  7»'  im.5        6  —  i6'  8' 

(5  and  11). 

Date. 

Sid.  Time. 

/ 

s 

Wt.      ' 

1 
1 

2 

1 

Power,      1                           Remarks. 

1 

1879.185 

h. 
6.9 

0 
75.8 

2.96 

606 

9.193 

8.1 

71.1 

3.01 

2 

383        1  Comp.  13th  mag. 

9.196 

6.4 

72.5 

2.97 

3 

383 

1 

! 
1 

1879. 191 

73.13 

2.980 

1 

1 

^'.   1087. 

- 

—  7h   5ni.3           (J  —  2f   26' 

(7  and  9). 

1876. 118 

7.0 

308.8 

1.34 

2 

383 

6.135 

6.7 

314.9 

i.t8 

3 

383 

i          6.200 

.   . 

311. 2 
311.63 

1.30 

2 

383 

There   is  a  faint  companion  of 
/  =  xoo"  :  *  =  xa"  by  estimation. 

xjth  mag.; 

1876.151 

• 

1.273 

1 

2.   1066. 

1 

1 

a— 7^  12"'.8         d  — 22''  11' 

(3  and  8). 

1 

1 

1879.185 

7.3 

206.6         1         7.10 

2 

606 

9.193 

8.4 

206.0                 7.13 

2 

383    i 

!         9.196 

1 

6.6 

203.7                  7.13 

3  1 

1 

1 

383    1 

1879. 191 

1 
205.43       1         7.120 

1 

1 

• 

2.   1093. 

a       7*>  2i«'.2        6       50**  13' 

(9  and  10). 

1880.044 

4.9 

126.7 

0.86 

2 

606 

0.058 

4.0 

129.0 

0.78 
0.820 

2 

888 

1 

1 

i 
1 
1 

'    1880.051 

1 

127.85 

0.2.   \7S. 

a       7»»  26"».8        d     •  31'  13' 

(6  and  7). 

1879.331 

7.2 

333-6         1        0.58 

3 

888 

1880.058 

5.0 

330.5                 0.74 

2 

606           Images  blurred. 

1880.129 

5.8 

350.8 

0.58 

3 

• 

888 

1 

1879.756 

331.86 

0.612 
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Castor  =  2.   IIIO. 

0^7''  26™.9       6  =:  32°  9'       (a  and  3). 


Date. 

Sid.  Time. 

P 

s 
It 

Wt, 

Power. 

h. 

0 

1878.235 

8.3 

237.2 

5.83 

3 

383 

8.270 

8.6 

235.2 

5.85 

2 

383 

8.309 

9.5 

235.5 

5.85 

2 

383 

1879.108 

5.7 

233.4 

5.70 

2 

383 

9.127 

5.4 

234.0 

5.76 

2 

383 

9-174 

6.6 

232.6 

5.65 

2 

383 

9.196 

5-5 

231.7 

5.65 

2 

383 

1878.774 

234.23 

5.756 

Clouds. 


Clouds. 


Remarks. 


Procyon. 

a  =  7^  33«».o        c5  =  5'  32'. 

The  apparent  variable  proper  motion  of  this  star  has  led  astronomers  to  make 
careful  searches  for  close  companions,  and  several  such  have  been  discovered.  An 
account  of  these  discoveries  will  be  found  in  the  Astronomische  Nachtichten,  No.  2080, 
and  in  the  Proceedings  of  the  American  Academy  of  Arts  and  Sciences,  Boston,  Mas- 
sachusetts, Vol.  XI,  p.  185. 

I  have  never  been  able  to  see  any  of  these  companions  that  would  stand  the  test 
of  sliding  and  changing  the  eye-piece,  turning  the  micrometer,  &c.,  and  am  therefore 
doubtful  of  their  existence.  This  is  an  interesting  star  for  the  powerful  telescopes  of 
the  future. 


1879.097 
9.108 
9.185 


1879.130 


2.   1136. 


.  I 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

h. 

0 

II 

1879.097 

5.2 

141. 9 

1.25 

2 

606 

9.108 

6.2 

141. 2 

1.22 

3 

383 

9.185 

7.5 

143.5 

1. 18 

2 

606 

1879.130 

142.20 

1. 217 

a 


—  ^h 


7°  37'".2 


0.2.   179. 

(J  =  24°  41' 


(4  and  9). 


5.9 
6.0 

7.8 


232.8 
232.7 
237.6 

234.37 


1 

6.40 

2 

6.49 

3 

!          6.47 

2 

6.453 

383 

383 
606 


Remarks. 
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2.   1136. 

=  7''  4i"'.6        rf  =  65°  15'        (7  and  11). 


Date. 

Sid.  Time. 

238.9 

s 

Wt. 

'                                   1 

Power.     1                           Remarks. 

I879.281 

h. 
10. 1 

It 

9.24 

2 

1 

! 
383 

9.305 

10.6 

240.7 

9.19 

2 

383 

1 

1 

1 

1     1879.293 

1 

239.80 

9.215 

• 

p  Argus. 

• 

a  a  yh  46™.2        <J  —  —  13°  33'        (5  and  7). 

1     1879.231 

7.4 

1 
297.3                0.43 

2 

888           Uncertain. 

1     1880.129 

6.6 

315. 1 

0.34 

2 

888           Doubtful. 

• 
1 

1879.680 

306.2 

0.385 

1 

X  iisr. 

0  =  8»»  i™.9        6  —  32°  35'        (7  and  8). 

1879.097 

6.2 

48.1                I. 91 

1                       1 

3    ;      383     1 

9.108 

6.4 

48.2                2.03 

3    ;     383    1 

9.190 

7.3 

53.5      ;      I  82 

2         383 

Hazy. 

9.196 

6.8 

50.4       1       2.02 

3    I     383 

1 

1879.148 

1 

50.05           1.945 

1 

1 

1 

C  Cancri  =  ^\   1 196.          A  and  B. 

rt  _  gh   5ni.3          s  —  l8* 

i'        (6  and  7). 

1878. 311 

9.9 

104.0 

0.68 

2 

606        1 

8.317 

10.4 

IOI.7           1           1.02 

2 

3S3 

8.328 

10.3 

IOI.2 
102.30 

0.74 

2 

383        1 

1 

1 

1878.319 

0.813 

A  4-  B 
:  Cancri.          ^  ^  ^-  and  C.        (6  and  7). 

2 

1878.311 

10. 0 

i 

131. 4     ;     5.44 

2 

606 

8.317 

10.6 

128.9     ,     5.42 

2 

383 

8.328 

10.4 

131. 0 
130.43 

5.23 

2 

383 

1 

1878.319 

1 

5.  363 
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q?  Cancri  =  2.  l!MS. 

0  =  8''  i9".5        i  ^  a?*  ao'       (6  and  7). 


\                                             1 

Date.       '    Sid.  Time. 

P 

X 

Wt.            Power. 

1 

1 

Remarks. 

h. 
1878. 311     .        10.4 

8.317            II. 0 

8.328      i          10.8 

0 
216. 1 
216.2 
216.2 

• 

4.98 
4.97 
5.03 

• 

3                  383 

2                  383 
2                  3S3 

1 

1 

1 

1 

Images  blurred. 

1 
1 

1 

;   1878.319 

216.16 

4.998 

v'  €ancri  =  2.  1394. 


1878.330 

8.333 
8.336 


1878.333 


• 

0  = 

=  8'>  I9™.6 

d  — 24" 

56' 

(6  and  7). 

1878.311 

8.317 
8.328 

11. 1 
11.4 

II. 2 

42.7 

42.9 
42.9 

5.85 
5.93 
5.79 

2 
2 
2 

383 
383 
383 

1878.319 

42.83 

5.857 

2.  1963. 

0  —  8*'  37«.3        6  —  42*  9' 

(8  and  8). 

1877.337 

1 

10.9 

19.16 
+        0.01 

39.02 

■f      O.OI 

2 

383 

19.17 

39.03 

€  Hjrdrae  =  2.  1973.        A  and  B. 

a  =  8»»  40™ .4         d  =  6*  51'        (4  and  8). 


224.8 

223.5 
225.2 


3.38 
3.22 

3.35 


224.50 


3.317 


3 
2 

2 


383 
383 

383 


1878.330 


10.2 


e  Hydrie. 


A  and  C.        (a  and  14). 


193.9 


19.78 


383 


14th  mag.;  C visible  in  twilight. 


O.  2.  196. 


a  =  8**  50^.9 

6  =  48"  30' 

(4  and 

")•                            i 

1879.281 
9.305 

10.4 

10.8 

358.1                 9.74 
356.5                  9-49 

2 
2 

CO      CO 
QO      QO 
CO      CO 

1 

1 

IS79.293 

357.30               9.615 

1 
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2.  1300. 


0  =  8'"  54'".7        rf  =  15°  44'        (9  and  10). 


Date. 

Sid.  Time, 
h. 

P 

1 

s 

Wt. 

Power. 

Remarks. 

0 

1 

it 

• 

1 

1879.193 

8.7 

202.3 

4.78 

2 

383 

9.196 

8.2 

201.3 

4.85 

2 

383 

1879.194 

201 . 80 

4.815 

^.  1306. 

a  _  gb  5g«.8        6  —  67'  37'        (5  and  9). 

1 

.  1879.313 

10.5 

244.6 

2.40 

2 

888 

1 

9.3'9 

9.6 

243.6 

2.43 

3 

888 

1 
1 

1 
1 

1879.316 

244.10 

2.415 

0.  i".  107. 

1 
1 

1 

a       Qh  3m  3        J    -  30  28'        (7  and  9). 

1 

1 

1879.199 

6.8 

60.1 

1.35 

2 

606 

1 

9.212 

8.2 

61. 1 

1.33 

3 

383 

, 

9.215 

7.7 

60.2 

1.40 

2 

383 

Images  blurred. 

1879.207 

60.52 

1.352 

\ 

lialande  18331. 

.1  —  yh   8m.8           (J 

=  4°  40' 

(9.5  and  10.5). 

-- 

1877.296 

10.6 

67.1 

T.96 

3 

383 

7.312 

10.6 

63.4 

1.93 

2 

383 

This  star  was  discovered  by  S,  W.  Burnham. 

1 
i 

1 

1 

1877.304 

65.25 

.   1.945 

^.  1339. 

1 

1 

i 

1 

1 

a  —  gh  gm  6        d  —  —  0"  42'        (8  and  8). 

1 

1 

1 
_\ 

1 
1 
1 

1879.199 

7.1 

67.75 

22.49 

■ 

2 

383 

Hazy. 

9.215 

-     7.4 

67.80 

22.56 
22.525 

2 

383 

1 
1 

1 

1 

1 

1879.207 

67.78 

Ap  = 

0.00 

+     0.007 

• 

1 
1 

67.78 

22.532 

1 

! 
1 

1 

10. 


•77  App.  VI 
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4 

S.  1331. 

a  : 

—  g^  ii™.5 

d  — 6i*  50' 

(8  and 

Date. 

Sid.  Time. 

p 

i 

Wt. 

Power. 

1879.314 

h. 
10.8 

0 
153-9 

n 
0.94 

2 

888 

9.319 

9.9 

154.6 

0.83 

2 

888 

9-393 

12.2 

152.2 

0.86 
0.877 

3 

606 

1879.34a 

153.57 

2.  1338. 

gh  1301,5        J  =  38*  42'        (7  and  7). 


1879.212 

9.215 
9.220 


1879.216 


7.9 
7.1 
7.1 


151. 2 

152.9 
149.8 


151-30 


1.62 

1.57 
1.54 


1.577 


3 
2 

2 


383 
383 
383 


Burnham  lOS. 

a  =  9^  16" .0        6  =  26*  30'        (5  and  11). 


1878.330 

10.6 

20<1.4 

2.87 

3 

383 

8.333 

10.4 

203.2 
203 . 80 

2.90 
2.885 

2 

383 

1878.332 

• 

0.  2.  SOO. 

• 

a  —  9i»  i6'".6        6  —  52'  s'        (6  and  1 

3). 

1879.313 

II. 4 

336.9         1         1.53 

3 

383 

9.319 

10.5 

340.4                 1.47 

3            383     ! 

9.393 

12.5 

338.8                 1.30 

3                   383 

• 

^ 

1879.342 

338.70      1         1.433 

1 

0.  2\  201. 

12.0 

a  —  9>'  i6»".8        cJ  —  28**  26'        (7  and 

11). 

1879.385 

1 
229.1                 1.28 

3 

383 

9-387 

12.5 

227.3 

1. 31 
1.295 

2 

383 

1879.386 

228.20 
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2.  134S. 


=  g""  i8'".2        (1  =  6°  49'        (7  and  8). 


Date. 

1 

1   Sid.  Time. 

/ 

s 

Wt. 

1 
1 

Power. 

1 

'1 

1 

Remarks. 

h. 

0 

n 

1 
1 

1879.212 

8.5 

325.2        1        1.68 

2 

1     383 

9.215 

9.5 

327.6 

1.68 

2 

i     383    ' 

1 

9.220 

7.4 

324.2 
325.96 

1         1.47 

1 

2 

'          383        '  Blurred  images. 

1 

1 

1                              ! 

1879.215 

1     '.638 

1 

2.  t3SS 

a       g^  2i™.2        (J     ■  6*  48'        (7  and  7). 

1878.350 

1 

II. 0 

328.1 

2.78 

1 

3 

1 

383          1 

8.355 

II. 4 

331.0        1        2.80 

2 

383           1 

9-215 

9.2 

153.6        1        2.60' 

3 

383 

9.220 

7.6 

332.3 

2.74 

1 

2.730 

2 

383 

1 

1 

1878.785 

331.25 

CO  Ijeoni 

n. 

a  —  9'*  22™ .0        6  —  9°  ' 

J5'        (6  and  7). 

1878.336 

10.5 

73.8 

•  0.46 

2 

888 

8.350 

10.7 

78.0 

0.46 

2 

888 

9.231 

6.8 

70.5 

0.41 

3 

888 

• 

9.253 

7.7 

74.1 

0.36 

3 

888 

9.256 

8.1 

75.6 

0.42 

2 

888 

Windy. 

9.264 

7.9 

74.3                 0.38 

3 

1 

888 

m 

1878.948 

74.38 

0.415 

0.  2.  30fl 

u 

• 

a  —  g^  35™.o        d  —  41°  2 

\i'        (8  and  10). 

1879.229 

8.1 

199.4 

11.88 

2 

383 

Comp.  14th  mag. 

9.231 

•      • 

199.2 

11.86 
I I . 870 

3 

383 

1879.230 

199.30 

2.    1377 

• 

a       9*»  37™.2         6       3**  I 

i'        (8  and  11). 

1879.327 

10.2 

I3'>.7 

3.79 

2 

383 

9.330 

10.4 

140.3 
140.00 

3.71 
3.750 

2      i 

i 

383 

Very  unsteady. 

1 

1 

1 

1879.328 
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^.  1389. 

Sid.  Time, 
h. 

a  z 

=  9**  45."™5         ^  =  27'  33' 

(8  and  9). 

Date. 

* 

P 

0 

s 

Wt. 

Power. 

Remarks. 

1 
1 

1' 

1879.229     : 

8.4 

316.0 

2.07 

2 

383 

9.231 

8.0 

315.6 

2.07 

3 

383 

1 

1           9.248     , 

i 

8.2 

317.2 

2.06 
2.067 

2         1 

1 

383 

Very  windy. 

1879.236 

1 

316.27 

1 

^'.  1386. 

10.7 

a : 

292.6 

—  9^  45"" .6        6  —  69* 

28' 

(8  and  8). 

1 

1     1879.338 

1.84 

• 

2 

333 

Cloudy. 

i          9-393 

12.8 

I 14. 8                 1.80 

3 

383 

9.39^ 

12.4 

294.8 

2.00 

2 

383 

Images  blurred. 

,     1879.372 

1 

293.92      i         1.856 

1 

8  Sextantis. 

a  =  9»»  46™.6        d  =  —  7*  32'        (5  and  6). 


1879.231 
9.264 


8.3 
8.1 


297.5 


0.31 


I 
3 


888 
888 


Observations  uncertain. 
Not  seen  double. 


2.  1400. 

a  =  9^  53™ .0        6  =  69"  23'        (7  and  10), 


1879.313 
9.338 
9 -303 


II. 7 
II. I 
13. 1 


1879.348 


227.7 

227.5 
224.7 

226.63 


2.39 


•  • 


2.59 


2.490 


Mags.  8th  and  nth. 

Clouds. 

Mags.  8th  and  12th. 

This  star  was  observed  by  mistake  for  £  1386. 


a  = 


10^  I". 5 


A  Ijeonis. 

c^=  io°  35'         (5  and  15). 


1876.359 
6.362 

9.220 

9.231 

9.385 
1878.306 


383 

Very  faint ;  i  wt. 

383 

I5lh  mag. 

383 

383 

383 

This  companion  was  discovered  by  G.  Ander- 
son, April  aa,  1876.    It  is  a  xsth  or  i6th  mag- 
nitude star. 
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n 


a  Leonis,  Comp. 

n  =  lo^  2™.0         6  =  12°  33'         (8  and  14). 


Date. 

Sid.  Time. 

P 

S 
n 

Wt. 

3 

Power. 

Remarks. 

1876.244 

b. 

•      • 

0 
86.0 

383 

Clouds ;  Z5th  mag. 

6.250 

•      • 

87.8 

3.25 

2 

383 

T5th-i6th  mag. 

6.307 

•      • 

83.2 

3.14 

3 

383 

Comp."well  seen ;  I4th-I5th. 

9.220 

X0.2 

92.9 

3.70 

» 

383 

9.231 

8.8 

85.1 

3.52 

3         ' 

383 

9.270 

8.7 

83.5 

3.56 
3.434 

3     1 

383 

This  companioa  was  discovered  by  Professor 
WiNLocK  with  the  x5-inch  refractor  of  the 
Harvard  College  Observatory.    It  is  about 
the  zsth  magnitude. 

1877.754 

86.42 

0.  2.  31ff 

• 

a  : 

=  io*»  9"».8 

i  =  18°  20' 

•  (6  and  7). 

1879.231 

9.3 

322.0 

I 

1        0.64 

1 
2           1 

I 

8S8 

« 

9.253 

8.6 

220.2 

1        0.61 

1 

3      1 

606 

9.264 

8.3 

■ 

222.9 

0.64 

3 

888 

1879.249 

221.70 

1        0.630 

• 

1878.336 
9.264 

9.270 


1878.957 


10.8 

8.6 
8.4 


1877.31a 

7.408 

8.350 

8.380 

8.391 

9.231 

9.253 
9.256 

•    9.264 

9.270 


1878.612 


10.9 
12.5 
II. 4 
II. 2 
II. 9 

9.5 
8.9 

8.4 

8.8 

8.0 


39  Leoniis. 

a  =  10^  io™.7        6  =  23"  42'        (6  and  11). 


299.9 
299.9 
300.8 


300.20 


7.02 

3 

383 

7. II 

3 

383 

7.18 

3* 

• 

383 

7.X03 

r  liconis. 

a=.iQ^  I3™.3        d  =  20°  27'        (3  and  4). 


[I. 

5 

ri, 

.8 

[2 

9 

[2. 

-4 

ro. 

.2 

[6 

.4 

^5- 

.7 

[2 

.8 

14 

.7 

15 

.5 

13 

.39 

3.54 
3.75 
3.40 
3.48 

3.57 
3.52 
3.58 

3.59 
3.35 
3.44 


3.522 


I 

2 

2 
2 
2 

2 
2 

2 

3 
2 


383 

383 

383 

383 

383 
888 

383 

383 
383 
383 


Extremely  poor  images. 


Images  blazing. 
Images  blazing. 

Windy. 


The  observaUoos  of  this  ntai  were  generally 
made  with  difficulty,  since  the  images  were 
nearly  always  blazing  and  unsteady. 
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OBSERVATIONS  OF  DOUBLE  STARS. 


a 

^.  1496.         A  and  B. 

.  =  lo**  I4'".2        cJ  =  7'  2'        (7  and  8). 

Date. 

1876.362 
6.367 

Sid.  Time. 

P 

e 
276.3 
277.6 

s 

Wt. 

Power. 

383 
606 

Remarks. 

h. 

•      • 

0.72 
0.60 

3 

2 

1876.364 

276.95 

0.660 

1876.362 
6.367 

- 

i4  +  JB 

and  C.         (7  and  10). 

2 

•  • 

•  • 

9.3 
10.5 

7.81 
8.03 

3 

2 

383 
383 

1876.364 

9.90 

7.920 

^-+  ^  and  D. 

2 

1876.362 

•      • 

45.2 

34.39 

3 

383 

D  is  15th  XMLg^ 

^\  1438. 

a       io»»  i8«»,4    .    6       53**  14'        {7  and  8). 

1879.393 
9-434 

13.5 
13.0 

86.7 
87.3 

3.56 
3.56 

2 
3 

* 

en  en 
00  oo 
en  en 

1879.414 

87.00 

3.560 

1 

U  = 

81.7 
82.3 

2.  1439. 

\o^        i8«  4        d  —  25-  12'        (8  and  8). 

1879.327 
9-333 

10.5 
10.3 

0.89 
0.87 

3 
3 

en  en 
CO  00 
en  en 

0 



1879-330 

82.00 

0.880 

2 

0  =  10^  23™.7 

;.  143fl 

d  — 21° 

24'        (8  and  9). 

1879.229 
9.231     j 
9253 

187;. 238 

8.8 
9.0 
8.0 

121. 3 
121. 8 
121. 0 

1,80 

1.79 
1.95 

2 

3 
3 

383 

383 
606 

• 

Clock  going  badly. 

121.37 

1.847 

OBSERVATIONS  OP  DOUBLE  STARS. 
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2.  1490. 


a  =  io>>  28'».7        d  =  9°  17'        (6  and  9). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1878.328 
8.330 

h. 
II. 6 

II. 9 

0 
159.8 
159-8 

n 

3.44 
3.36 

2 

3 

383 
383 

1878.329 

159.80 

2.400 

• 

• 

a  —  10^  32™.5         d  —  6°  22'        (7  and  9). 

1878.333 
8.336 

II. 6 
II. 8 

3x0.2 
313.6 

I. 13 
1. 19 

2 
2 

606 

383 

1878.334 

311.40 

1. 160 

• 

0. 2.  aas. 

a  —  10^  40".7        6  —  23*  12'        (7  and  8). 

1879.327 

9.385 
9.406 

10.8 
12.8 
12.4 

196. 1 
189.9 
198.4 

0.30 

0.35 
0.37 

3 
2 

2 

888 
888 
888 

1 
1 

1879.373 

194.80 

0.340 

• 

0.  2.  999. 

0  —  io*>  4i™.i        S  —  41'  44'        (6  and  7). 

• 

m 

1879.264 
9.278 

9.333 

9.1 
9.2 

lO.O 

331.4 
330.6 

333.1 

0.79 

0.77 
0.71 

3 

2 

2 

606 
606 
606 

Blurred 

images. 

1879.294 

331.93 

0.754 

2.  1487. 

a  -  io»»  49">.i        6  —  25*  25'        (5  and  7). 

1879.231 

9.353 
9.256 

9.8 
9.2 

8.7 

106.9                6.44 
107.6                6.30 
107.0                6.58 

3 

2 
2 

383 
383 
383 

Windy ; 

difficult  to  observe. 

1879.345 

107.20              6.412 

8o 


OBSERVATIONS  OF  DOUBLE  STARS. 


1879.393 
9-434 

1879.414 


1879.414 


a  — i 

2.    lAOO. 

I  oh  53ra,g        (5  —  —  2°  50'        (7  and  8). 

Date. 

Sid.  Time. 

/ 

s 

Wt.            Power. 

Remarks. 

1878.350 
8.355 

h. 
12.0 

11.7 

0 

312.5 
315.0 

313.75 

1.40 
1.32 

3 
2 

606 
383 

1 

1878.352 

1.360 

X  1904. 

a  =  loh  57"'.8        d=  4°  17'        (8  and  8). 



1878.330 
8.333 

12.2 
10.8 

105.1 
102.9 

1. 11 
1.15 

3 

2 

en    en 
00    00 
en    en 

^ 

1878.332 

104.00 

1.130 

1 
a  =  iih  7n«.4 

?.  1917. 

<J  =  20°  47'        (7  and  7). 

1 

1876.395 
6.398 

•  • 

•  • 

100.8 
96.8 

98.80 

0.53 
0.48 

3 
3 

888 
888 

Mags.  9  and  9.5. 

This  star  was  rediscovered  by  Mr.  A.  G. 
April  21, 1876. 

1876.396 

0.505 

Clark 

1 

c 

2  IS16,         A  and  B. 

I  =  i,h  7m  6         rJ  =  74°  7'         (7  and  8). 

14.0 

13.3 


10.37 

10.64 


AP  =        - 


10.509 


3 
3 


383 
383 


^  and  (7.  (7  and  13). 


1879.393 
9.434 


14.1 

13.5 


298.5 
297.9 

298 . 20 


7.56 
7.76 

7.660 


2 

3 


383 
383 


Cis  13th  mag. 
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H  Vrsffi  Jllajoris. 

a=ii»»ii"»,8        (J  =  32°i3'        (4  and  5) 


Date. 

Sid.  Time. 

P 

1 

s 

Wt. 

I 

Power. 

Remarks. 

1877.408 

I1. 
13.4 

0 
294.5 

383 

Images  extremely  poor. 

7.410 

14.5 

294.4 

2.10 

2 

383 

Blazing  images. 

9.253 

9.6 

283.7 

1.94 

2 

383 

Blurred  images. 

9.264 

9.3 

283.8 

1.77 

3 

606 

9.270 

10.3 

283.7      . 

1. 71 

3 

383 

9.278 

9.5 

285.1 

1.98 

2 

383 

Blurred  images. 

1878.802 

286.59 

1.854 

■ 

t  liconis. 

* 

a=ii'>i7™.6        <5=ii°i2'        (4  and  8). 

1876.387 

•      • 

70.3 

2.73 

3 

383 

6.398 

•      • 

69.4 

2.81 

3 

606 

9.264 

9.5 

66.4 

2.65 

2 

606 

9.278 

8.7 

68.0 

2.81 

2 

383 

1877.832 

68.52 

2.750 

87  IJrste  Iflajoris. 

a  —  ii*»  22".6        6  —  40'  0'        (6  and  8). 

1877.408 

13.6 

183.5 

5.60 

2 

383 

7.410 

14.8 

1.3 

5.35 

2 

383 

1877.409 

2.40 

5.475 

• 

0.  X  33S. 

• 

a       iih  25"».4        6       61*45'        (6  and  8). 

1879.434 

13.8 

1 
54.6        1        1. 12 

3 

888 

9.439 

13. 1 

57.1 

1. 01 

3 

888 

9.450 

13.9 

54.8 

1.07 

2 

888 

i 

1879.441 

55.50               1.067 

• 

^.  1888. 

1 

a       Tit»  30™.o        6       28*  27'        (6  and  6). 

1 
1 

1 

1879.327 

IX. 2 

166.8 

0.60 

2 

888 

9.333 

10.5 

162.0 

0.76 

2 

383 

1879.330 

164.40 

0.680 

11 77  App.  VI 
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OfiSfiRVATIONS  OF  DOUBLE  STARS. 


Ijalande  93090. 

a  =  11^  30™.8        cJ  =  —  11°  41        (10  and  10). 


Date. 

Sid.  Time. 

/ 

s 
0.70 

Wl. 

Power. 

Remarks. 

1877.334 

h. 
II. 8 

67.9 

2 

606 

loth  mag. 

7.364 

II. I 

68.5 
68.20 

0.59 
0.645 

2 

606 

Both  loth  mag. 

This  star  was  discovered  by  S. 

W.  BURNHAM. 

1877.349 

0. 2.  asr. 

a  =  ii»»  32»  5        6  =  41"  49'        (8  and  9). 

1879.385 

13.4 

272.1 

1. 16 

2 

606 

9.387 

12.8 

272.6 

0.95 

2 

383 

9.390 

II. 9 

269.6 

0.99 

3 

606 

1879.387 

271.43 

1.033 

• 

Oeltzen  —  Arff.  11836. 

a  —  ii»»  55™.5        <J  —  —  20°  53'        (8  and  9). 

1877.364 

II. 4 

84.9 

0.84 

2 

606 

7.369 

II. 4 

83.6 

0.94 

2 

606 

This  star  was  discovered  by  S. 

W.  BURNHAM. 

1 

1877.366 

84.25 

0.890 

• 

2.  1S94. 

1 

a       ii*»  57"*.3        <J       42"  3'        (9  and  10). 

\ 

1879.387 

13.2 

160.6 

15.48 

2                         383 

• 

9.434 

14.0 

160.4 
160.50 

15.42 
15.450 

3         1          383 

1879.410 

Ap  — 

0.00 

■+-     0.004 

1 

160.50 

15.454 

• 

A  companion  following;  (>  = 
est.)  and  of  13th  mag. 

=  9o«,j-ao",by 

2.  1606. 

a  =  12^  4'".7        6  =  40°  34'        (6  and  7). 

1 

1879.327 
9.333 

II. 6 
10.8 

341.4 
« 1 

339.2 

1.28 
1. 12 

2 
2 

606 
383 

I 
1 

1879.330 

340.30 

1.200 

1 

OBSERVATIONS  OF  DOUBLE  STARS. 
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O.  2.  349.        A  and  B. 

a  =  I2»>  i8™.i        <J  =  54°  49'       -(7  and  8). 


Date. 


1879.393 
9.439 


1879.416 


Sid.  Time. 


h. 
14.5 

13.3 


312.2 
309.4 

311.80 


f# 


0.43 
0.44 


0.435 


Wt. 


2 
3 


Power. 


888 
888 


Remarks. 


1879.393 
9.439 


1879.416 


1876.419 
6.433 
6.439 


1876.430 


1876.362 
6.398 

6.406 

9.319 
9.333 
9.387 


1876.389 
1879.338 


A+B 


and  C. 


(7  and  11). 


14.7 
13.5 


148.6 
149.7 


14915 
o.oi 


149.14 


13.35 
13.18 


13.265 
0.005 


13.270 


2 
3 


383 
383 


Cis  13th  mag. 


lialande  93971. 

a  =  i2*»  20".5    cJ  =  o"  30'    (8  and  n). 


12.6 


13.2 


236.8 
232.0 
232.2 


233.67 


0.99 
0.78 

0.77 


0.847 


2 
2 

3 


606 
606 
606 


This  star  was  discovered  by  A.  G.  Clark. 


2.  1647. 


o    ^^1 


a  =  i2*»  24^.5        6  =  10    23 


(7  and  8). 


II. 6 

II. 3 

13.8 


214. 1 
215.8 

220.3 

219.8 
219.5 

219.3 


216.73 
219.58 


1.33 
1. 19 

1.28 

1.26 
1.22 
1. 16 


1.267 
1.224 


2 
3 

3 

3 
2 
2 


1 


383 

1  Mags.  9  and  9^. 

606 

1 
1 

383/ 

606  s 

383 

383 

383 

Images  blurred. 
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2.  I6S8. 

c  =  12^  29™ .o        d  =  8*  7'        (9  and'io). 


Date. 

Sid.  Time. 

P 

s          j      Wt. 

Power. 

Remarks. 

h. 

0 

tt 

1879.333 

II. 6 

352.5 

2.30 

2 

383 

9.387 

13.5 

352.6 

2.53 

2 

383 

9.396 

13.4 

354.0 

2.26 

3 

383 

1879.372 

353.03 

2.363 

Y  Tirginis. 

a  •=- 

ijh  3510^6        J  =  —  o**  47'        (3  and  3). 

1876.411 

12.2 

159.8 

5.17 

3 

383 

6.417 

12.7 

159.9 

5.24 

2 

383 

Images  blurred. 

6.419 

12.3 

160.8 

5.08 

a 

383 

6.422 

12.3 

160.3 

5.12 

2 

383 

9.319 

II. 8 

158.3 

5.26 

3 

383 

Clouds. 

9.406 

12.7 

158.3 

5.24 

3 

383 

9.409 

12.3 

158.4 

5.09 

3 

383 

1876.417 

160.24 

5.140 

1879.378 

158.33 

5.197 

■ 

h;i^\. 

a  = 

=  I2'»  39".2        d  =  28°  3'        (7  and  14). 

1875.363 

•           • 

2.9 

32.78 

• 

392 

-S.  1687.         A  and  B. 

1879.406 

a  = 

=  \i^  47'n.4        d  =  21''  53'        (6  and  8). 

13.8 

60.9 

1.50 

2 

•606 

Images  blurred. 

/ 

9.409 

12.8 

66.2 

1.41 

3 

606 

9415 

13.3 

63.5 

1.32 

3 

606 

9.417 

13.0 

60.2 

1. 31 

2 

383 

1879.413 

62.96 

1.369 

A  and  C            (6  and  8), 

1879.406 

14.0 

125.3 

28.84 

2 

383 

9.409 

12.9 

125. 1 

28.74 

3 

606 

9.417 

13.2 

125.0 
125.13 

28.78 

3 

383 

1879.411 

28.787 

- 

Ap  = 

0.00 
125.13 

+  0.008 

28.795 

OBSERVATIONS  OF  DOUBLE  STARS. 
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46  Yirgrinis. 

a  —  12^  54™. 4        (J  =  —  2"  43'        (6  and  1 1), 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1876.403 

h. 
13.8 

0 
159.4 

1.16 

1 
1 

3                  606 

6th  and  nth  mag. 

6.406 

.            a 

157.7 

1.56 

3 

383 

s  difficult ;  \  wt. 

6.417 

13.0 

159.8 

1.26 

3 

383 

9.406 

13.0 

156.0 

1.27 

2 

606 

9.409 

12.5 

152.6 

1.35 

3 

606 

N 

9.415 

12.7 

• 

154.7 

1.23 

3 

606 

This  sUr  was  discovered  by  A.  G.  Claxk.  It 
is  doubtful  if  the  chang^e  m  the  angle  is  real. 

1876.409 
1879.410 

159.22 
154.43 

1.280 
1.283 

• 

49  ComaB  Ber.  =  2.  1738. 

a 

=  1 3»»  4"*.2        d  =  1 8**  10'        (6  and  6). 

1876.381 

•                       • 

190.2 

0.38 

3 

888 

• 

6.403 

14.2 

194.3 

0.42 

3 

888 

6.406 

14.7 

193.9 

0.40 

3 

888 

6.417 

13.3 

195.2 

0.42 

3 

888 

8.350 

«.4 

188.6 

0.56 

3 

888 

8.380 

II. 6 

190.2 

0.47 

2 

888 

8.407 

12.2 

190.1 

0.48 

2 

888 

Very  unsteady. 

8.410 

12. 1 

189.6 

0.52 

3 

888 

9.409 

13.2 

192.9 

0.52 

3 

888 

9.415 

13.0 

195.0 

0.51 

3 

888 

9.417 

13.4 

193.9 

0.49 

3 

888 

9.426 

12.5 

191. 1 

0.51 

2 

888 

1876.402 

193.40 

0.405 

1878.387 

189.62 

0.507 

1879.417 

193.22 

0.507 

• 

C  IJrsaB  Jllajorifi. 

a  = 

=  I3»'  I9".i        6  =  55°  33'        (3  and  4). 

1877.397 

15.1 

148.9 

14.59 

2 

383 

7.408 

12.3 

147.6 

14.66 

2 

383 

Images  blazing. 

7.4" 

15.1 

148.4 

14.74 

2 

383 

7.416 

15. 1 

148. 1 

14.67 

2 

383 

7.421 

14.3 

148.5 

14.48 

3 

383 

7.427 

15.3 

148.8 

14.47 

3 

383 

1877.413 

148.38 

14.602 

AP  — 

0.00 
148.38 

4-  0.005 

This  star  was  photographed  at  Cambridge  In 
1857.  See  Astronomiscke  Nachrickten^  vol- 
umes 47,  48,  and  49. 

14.607 
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0.  2.  966. 

a  =  13b  22™.5        <J  =  16'*  22'        (7  and  8). 


1879.406 
g.409 

1879.408 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1 
t 

1879.396 

h. 

13.8 

0 
337.8 

1.43 

2 

383 

9.409 

13.5 

337.6 

1.70 

3 

606 

! 

9.417 

13.7 

338.1 

1.45 

3 

383 

1 

1879.407 

337.83 

1.527 

2.  17  S7. 

■■    — ^ — ^_-.  1 

a 
70.7 

— 13»»28«».2        d  — o°i8' 

(8  and  9). 

1879.396 

14.2 

2.37 

2 

383 

9.406 

14.4     • 

67.1 

2.30 

2 

383 

1879.401 

68.90 

2.335 

2.  176^ 

». 

a  = 

13^  32".2        6      36**  55' 

(6  and  7). 

1 

1875.365 

•     • 

•          • 

•         • 

• 

392 

Star  single ;  images  bad. 

1876.419 

•     • 

•           • 

•           . 

• 

J  606 

'888 

Image  much  blurred,  and  not  certain 
that  star  is  divided. 

1879.415 

13.5 

(163.4) 

(0.20)  est. 

2 

888 

Star  seems  elongated. 

9.478 

14.3 

159.2 

0.53 

3 

888 

Well  seen. 

9.480 

14.2 

153.0 

0.49 

3 

888 

9.500 

14.7 

159.9 

0.48 

2 

888 

Images  blurred. 

9.502 

14.7 

162.8 

0.59 

2 

888 

Images  indistinct. 

9.505 

14.8 

155.2 

0.44 

2 

888 

Images  indistinct. 

1879.489 

157.47 

0.507 

B.  A.  C.  4S49. 

a  = 

=  13^  33™.6        <J=  11**  21' 

(6  and  6). 

1878.410 

13.8 

62.8 

0.33 

2 

888 

1 
Elongated  only. 

8.467 

14.1 

52.6 

0.24 

2 

888 

Difficult. 

9.478 

14.7 

244.2 

0.18 

3 

1282 

9.480 

1878.959 

i 

14.5 

242.4 

0.23 

3 

1282 

1 

1 

60.50 

0.245 

2.   1777. 

1 

a 

Ijh   37in^o 

(5  —  4*  c 

)' 

(6  and  8 

). 

14.7 
13.7 


228.7 

231.5 

230.10 


3.43 
3.47 

3.450 


2 

3 


383 
606 
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86  Tirginis. 

A  and  B. 

a — 13^39^.5        <J — 11°  49'        (6  and  11). 

1 

Date. 

Sid.  Time, 

P 

s 

Wt. 

Power. 

Remarks. 

1879.480 

h. 
14.8 

291.9 

n 
1.60 

3 

383 

9.497 

14.9 

291.6 

1.67 

2 

383 

9.500 

15. 1 

295.1 

1.46 

2 

606 

9.502 

15.0 

294.9 

1.63 

3 

606 

9.530 

15.5 

294.2 

1.70 

3 

1 

383 

• 

1879.502 

293.54 

1.612 

86  Virginis.         C  and  D.        (12  and  13). 

1879.497 

15.3 

275.1 

1.66 

2 

606 

Images  blurred. 

9.502 

1 

15.2 

277.1 

1.94 

2 

606 

Faint  in  moonlight. 

This  star  was  discovered  by  S.  W.  Burnham. 
Both  these  observatjons  were  made  in  strong 
moonlight.    Under  these  conditions  the  mag- 
nitudes were  estimated  xa  and  13. 

!      1879.500 

276.10 

1.800 

2.  1781. 

a       13^  40".2        6       5*  43'        (7  and  8). 

1879.406 

14.9 

263.7 

1.14 

2 

606 

9.409 

13.9 

262.5 

1.12 

3 

606 

1879.408 

263.10 

1.130 

0.  2.  a7©. 

a  —  13»>  4i°».6        d  —  18**  4'        (5  and  12). 

1875.357 

12.8 

350.9 

9.43                 2 

392 

5th  and  14th  mags. 

2.  178ff. 

a       13*"  43"'.6       *«J       27**  35'        (7  and  8), 

1 

1879.409 

14.2 

1 

212.9        <        2.06 

1 

3 

606 

9.417 

14.0 

215.7 

1.99 

3 

383 

9.426 

12.8 

215.0 
214.53 

2.06 

3 

606 

1879.417 

2.037 

2.  1788. 

• 

a  : 

=  13»>  48"».6        6       7"  28'        (6  and  7). 

1879.409 

14.5 

-    .0 

2.68 

3 

383 

9.426 

13.0 

•   .0 
-4.00 

2.59 

2 

606 

1879.418 

2.635 
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1879.409 
9.426 

1879.418 


:^\  1813. 

a  =  14^  7^,4        «5  =  5**  58'        (8  and  9). 


14.7 
13.2 


2.   18SS. 

a  =  i4hiira.o        fJ  =  20°4i'        (7  and  9). 


175.2 
177.2 

176.20 


4.13 
4.03 

4.080 


3 
3 


383 
606 


Date. 

Sid.  Time. 

P 

s 

Wt. 
3 

Power. 

— 

Remarks. 

1876.398 

h. 

•      • 

0 
193.5 

n 
4.99 

383 

1 

6.403 

•      • 

192.8 

4.88 
4.935 

3 

606 

1876.400 

193.15 

0. 2.  ars. 

1 
• 

a  =  i4»»  7ni.5        d  =  44«  45'        (7  and  8). 

1879.439 

13.9 

no. 8 

0.35 

3 

888 

9.453 

13.5 

110.5 

0.34 

3 

888 

1879.446 

110.65 

0.345 

• 

2.   1890. 

a  =  14^  8«n.8        6  =  55**  53'        (8  and  9). 

1879.439 

14.2 

67.6 

2.23 

3 

383 

9.450 

15.4 

243.7 

2.21 

2 

383 

9.453 

13. S 

68.5 

2.18 

4 

383 

! 

1879.447 

66.60 

2.207 

2.   1819. 

1 

a  —  14b  gtn.3        d  —  3*  42'        (8  and  8). 

1876.403 

15.0 

201.7 

1.25 

3 

606 

6.406 

14.4 

199.3 

1.37 

3 

383 

! 

6.417 

13.6 

199.4 
200.13 

1. 15 
1.257 

3 

383 

\ 

1876.409 

I 
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2.  1830. 

a  =  14''  ii™.9       rf  =  57*  14'       (8  and  9). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1879.450 

9.453 
9.461 

h. 
15.9 
14.0 

13.9 

0 
285.0 
285.8 
284.1 

5.94 
5.93 
5.93 

2 
4 
3 

383 
383 
383 

• 

1879.455 

284.97 

5.933 

2.   1831« 

fl  — I4^I2"4        <J— 57'*i6' 

(6  and  9). 

1879.450 

9.453 
9.461 

1879.455 

15.7 
14. 1 
13.8 

140.4 
140.2 

138.7 

6.15 
6.02 
5.98 

2 
4 
3 

en    en    en 
00    00    00 
en    en    en 

139.77 

6.050 

2.  1834. 

a      14^  i5".9        6      49*  4' 

(7  and  7). 

1879.464 
9.467 
9.469 

14.2 
14. 1 
14.0 

114. 0 

114. 5 
116. 0 

0.49 
0.41 

0.47 

3 
3 
3 

888 
888 
888 

1879.467 

114.83 

0.457 

2.  1837. 

a  —  I4*»  i8".2        <J  —  — 11*7' 

(7  and  9). 

1879.409 
9.426 

9.480 

15.0 
13.5 
15.5 

306.4 
309.9 
307.1 

1.25 
1.45 
1.44 

3 

2 

2 

606 
606 

383 

1879.438 

307.80 

1.380 

2.   1863. 

a  =  14*'  34».o        <5  —  52'  9' 

(7  and  7). 

1879.439 

9.453 
9.461 

14.4 
14.4 
14.3 

94.3 
91.5 
91.7 

0.60 

0.57 
0.47 

3 
3 
3 

888 
888 
383 

Hazy. 

1879.451 

92.50 

0.547 

12 77  App.  VI 
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2.   1864. 

a  =  14I'  35™.!        6  =  16°  56'        (5  and  6). 


Date. 

Sid.  Time. 

P 

1 

5 

Wt. 

Power. 

Remarks. 

h. 

0 

11 

1879.426 

13.8 

100.6  • 

6.09 

2 

606 

9.478 

14.0 

100.8 

6.08 

3 

383 

9.480 

15.3 

100.7 

5.93 

3 

383 

1879.461 

100.70 

6.033 

C  Bootis  =  ^.  1 869. 

« 

1876.419 

a  : 

_  I4»>  35"».4        6  —  14'  15'        (4  and  5). 

13.4 

303.1 

0.73 

3 

888 

6.439 

13.7 

305.2 

0.75 

3 

606 

6.441 

136 

303.4 

0.70 

3 

606 

8.410 

12.8 

1X8. 2 

0.56 

3 

888 

8.424 

13.0 

120.7 

0.55 

2 

888 

9.426 

14. 1 

300.6 

0.51 

2 

888 

9.478 

15-3 

117. 1 

0.66 

3 

888 

9.480 

15.8 

115. 8 

0.67 

2 

888 

1876.433 

303.90 

0.727 

1879.044 

298.48 

0.590 

^.  1867. 

1876.455 

a: 

— 14^  35"  6 

6      31**  49'        (7  and 

8). 

14.4 

16.8 

1.39 

3 

383 

• 

6.471 

14. 0 

13.5 

1. 15 

2 

606 

6.480 

14.5 

17.2 

1.20 

4 

383 

1S76.469 

15.83 

1.247 

e  Bootis  —  ^. 

1877. 

a- 

=  T4^  39™.7        6  —  27°  35'        (3  and  6). 

1876.419 

13.7 

328.6 

2.94 

3 

606 

6.439 

14.0 

330.4 

2.90 

3 

383 

6.441 

14.0 

327.2 

3.09 

2 

383 

1 

8.407 

12.6 

326.9 

2.87 

2 

383 

Unsteady  images.                                      , 

8.410 

12.4 

326.2 

2.87 

3 

383 

9.426 

14.4 

328.7 

2.98 

3 

383 

• 

9.478 

15.5 

329.3 

3." 

2 

383 

i 

9.480 

16. 1 

327.5 

2.77 

2 

606 

' 

IS78.O63 

328.10 

2.941 
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a  = 

2.   1883. 

• 

=  I4»»  42™.8        c»  —  6'  25' 

(8  and  8). 

Date. 

Sid.  Time, 

/ 

s 

Wt. 

Power. 

Remarks. 

m 

1879.426 

9.478 
9.480 

h. 
14.7 

15.9 
16.3 

0 

75.9 
258.0 

257.6 

It 

0.55 
0.88 
0.76 

3 

2 

2 

888 
888 
606 

1879.461 

257.17 

0.730 

h  5489. 

a  =  14^  45™        6  =  29°  7'        (6  and  16). 


1875.404 
8.380 


1876.892 


12.4 


207.6 
206.  r 


206.85 


55.78 
56.72 


56.25 


2 
3 


392 

383 


Comp.  excessively  faint. 


Herschbl's  companion  was  not  visible. 


^Booti8  =  -S.  1888. 


a  = 

=  14*'  45™.8 

cJ— 19* 

36'        (5  and  7). 

1876.419 

14.0 

284.9 

4.59 

3 

606 

6.439 

14.4 

280.6 

4.67 

3 

383 

6.441 

14.3 

284.6 

4.65 

2 

383 

8.410 

13.1 

276.4 

4.29 

3 

383 

8.424 

13.4 

278.5 

4.34 

2 

383 

9.502 

15.7 

274.3 

4  23 

3 

383 

9.505 

15. 1 

276.7 

4.23 

3 

383 

9.519 

15. 1 

275.6 

4.12 

2 

383 

9.524 

16.0 

274.9 

4.12 

2 

383 

Cloudy. 

9.530 

15.2 

276.9 
283.37 

4.21 

3 

383 

1876.433 

4.637 

1878.417 

277.45 

4.315 

1879.516 

275.68 

4.182 

0.  2.  988. 

a  —  14^  47™.8         6—  16'  11' 

(6  and  7). 

1879.497 

15.9 

197.6 

1.39 

2 

606 

• 

9.500 

16.1 

198.4 

1.23 

2 

•606 

9.502 

15.9 

197.4 

1.29 

3 

383 

1879.500 

197.80 

1.303 
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p.  919. 

a  =  i4'>  50".5        J  =  —  20*  sa'       (6  and  7). 


Date. 

Sid.  Time. 

P 

S 

Wt. 

Power. 

Remarks. 

1879.497 
9.500 

9.502 

h. 
15.7 

15.4 

15.4 

AP  = 

0 
289.0 

289.7 
289.1 

15.44 
15.34 
15.40 

2 

3 
3 

383 
383 
383 

1879.500 

289.27 

—        O.OI 

15.393 

H-  0.005 

289.26 

15.398 

9  Serpentis. 

a  =  i4>»  55«.7        <f  =  o'  2i'        (6  and  8). 

1875,  May  23.  ,  With  power  392  the  star  appears  oblong  in  pzn  15°,  but  with  606 

there  is  no  trace  of  duplicity.     A  companion  of  13th- 14th  mag. 
in  jp  =  220^,  and  s  =  25'',  by  estimation. 

44  Booti8  =  ^.   1909. 

a  =  I4»>  59".9         6  =  48'*  7'         (5  and  6). 

1876.471 
6.480 

14.3 
14.7 

240.4 
240.6 

5.03 
5.02 

3 
3 

383 
383 

■ 

1876.476 

240.50 

5.025 

^\   1910. 

a  —  ich  i«.8        (J  —9°  41'        (7  and  7). 

1879.497 
9-500 

9.502 

16.3 
16.4 
16.2 

2JI.4 
212. 1 
211. 1 

4.30 
4.24 

4.41 

2 
2 

3 

383 
383 
383 

1879.500 

211.53 

4.317 

lialande  97379. 

a  =  15^  2".9        J  _  2°  9'        (8  and  12). 

1876.488 
6.499 

6.543 

38.0 
36.6 
35.6 

3.92 

«            • 

4.01 
3.965 

3 

3 

2 

CO      CO      CO 
CO      QO      00 
CO      CO      CO 

1 

Clouds. 

This  sUr  was  diacorered  by  S.  W.  Buskham. 

1876.510 

36.73 
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B.  A.  Co  a090. 

a  =15^  8».5        a  =  —  27*  9'        (7  and  8). 


Date. 


1876.488 
6.545 


1876.516 


Sid.  Time. 


h. 

0 

15.7 


•  . 


o 

l6f.i 
165.2 


163.15 


1*47 
1. 16 


1.315 


Wt, 


3 

2 


Power. 


383 
383 


Remarks. 


This  star  wms  discoTered  by  S.  W.  Bukn ham. 


a  = 

2.  S091. 

:I5'»9'".7        i!=  — 4*26' 

(8  and 

14). 

1875.406 

.     . 

249.4 

12.73 

2 

606 

The  principal  star  appeared  slagle.    There  b 
another  faint  companion  of  itth  mag.  in  >  ^ 
S70*,  and  si^  3o'\  by  estimation. 

Oeltzen  Arg.  S. 

1441 7o 

(9.5  and  12). 

1876.559 

16.4 

303.3 

10.36 

3 

383 

This  star  was  discovered  by  S.  W.  Buknham . 

0.  2.  99S 

0  =  15^10^4        d=37' 16' 

(8  and  9). 

1879.439 

9*453 
9.461 

14.9 
14*7 
14*7 

126. 1 
127.9 
130.6 

1. 01 
0.93 
0.97 

3 

3 

2 

888 
888 
888 

1879.451 

128.20 

0.970 

S.   193S. 

a=i5i>iO».5        <J— —  7'*5o' 

(7  and  8). 

1879.502 
9.505 
9.519 

16.4 
15.8 

15*4 

10.9 
II. 8 
II. 6 

4.86 

4.94 
4.88 

3 
3 

2 

383 
383 
383 

1879.509 

11.43 

4.893 

2.   19S0. 

a  =  15^  I3«.2        d  — 2'  14' 

(5  and  10). 

1879.502 
9*505 
9.519 

z6.6 
16.2 
15.6 

39.7 
40.0 
40.2 

10.76 
10.72 
10.66 

3 
3 

2 

383 
383 
383 

1879.509 

39.97 

10.713 
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2.   1083. 


0  =  15''  la'n.s       rf  =  27  18'       (6  and  7). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

h. 

e 

n 

1879.505 

15.4 

125.2 

1.09 

3 

606 

9.530 

16. X 

121. 3 

I. 18 

3 

606 

^.532 

15.3 

120.2 

1.04 

2 

606 

1879.522 

122.22 

I.  103 

2.  1034. 

a  —  I5*»  I3™.2        6  —  44"  14'        (8  and  9). 

1879.464 

15. 1 

214.3 

6.65 

3 

383 

9.467 

14.4 

214.2 

6.54 

3 

888 

1879.466 

214.25 

6.595 

6  Serpentis. 

a  —  15^  I4",9        d  —  1°  9'        (^.5  and  10). 

• 
1875.404 

.     • 

14.8 

3." 

3 

392 

^  Coronae  Borealis  =  2.  1937. 

a  =  15^  i8'".3         6  =  30"  43'        (5  and  6). 

1876.419 

14.3 

250.4 

0.76 

3 

888 

6.441  . 

14.7 

250.3 

0.86 

2 

606 

6.444 

M.3 

249.7 

0.71 

2 

606 

6.455 

14.8 

251.7 

0.75 

3 

606 

9.541 

15.9 

97.8 

0.50 

2 

888 

9.543 

15.7 

99.6 

0.48 

3 

888 

9.546  • 

15.5 

97.6 

0.48 

3 

888 

9.549 

15.8 

99.8 
70.52 

0.48 

3 

888 

1876.440 

0.770 

1879.545 

98.70 

0.485 

M'Booti8=  2.  1938. 

a  =  15^  20™.o        6  =  37**  46'        (7  and  8). 

1876.419 

14.6 

146.5 

0.78 

3 

888 

6.441 

15.0 

148.9 

0.70 

2 

606 

6.444 

14.5 

143.0 

0.72 

3 

606 

6.452 

14.4 

143. 1 

0.73 

2 

606 

9-541 

16.2 

132.8 

0.73 

3 

888 
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11^  Bootis  =  .2*.   1938— Continued. 


0  =  15^  2o'».o        J  =  37°  46'        (7  and  8). 


Date. 

* 

Sid.  Time. 

/ 

s 

Wl. 

Power. 

Remarks. 

1 

1879.543 
9.546 

9.549 

h. 
15.9 

15.7 
16. 1 

0 
134.6 
134.6 
I3».3 

II 

0.74 
0.72 

0.73 

2 

3 
3 

888 
888 
888 

Faint. 

1876.439 
1879.545 

145.38 
133.32 

0.732 

0.730 

• 

pi  Bootis  and  mean  of  i^  Bootis. 

05=  \^  20".o        6  —  37*  46'        (4  and  7). 

1879.543 
9.546 

16.2 
15.9 

Ap  = 

171.47 
171.56 

108.27 
108.40 

3 
4 

383 
383 

# 

• 

1879.544 

171.515 
+     0.002 

108.335 

4-     0.030 

171. 517 

108.365 

1 

• 

^'.   1944. 

0  =  i5h  2i».8        .5  =  6'  31'.        (7  and  8). 

• 

1879.505 
9.530 
9.532 

16.4 
16.4 
15.5 

334.3 
333.6 

333.7 

1.22 
1.20 
1.34 

3 
3 
3 

606 
606 
606 

1879.522 

333.87 

1.253 

0 

a  =  15b  22™.3 

,2. 

6  =  44-  26'        (8  and 

ig).  - 

1879.461 

9.464 
9.467 

15.0 

14.5 
14.6 

313-1 
313.1 
315.3 

1.73 
1.65 

1.67 

2 

3 
3 

606 

383 
888 

• 



1879.464 

313.83 

1.683 

^  Serpen 

0  =  15*  29™.! 

d=  lO* 

?.   1994. 

57'        (3  and  4). 

1876.417 

6.419 
6.439 

15.0 
15.0 

14.7 

189.7 
190.0 
190.3 

3.46 
3.40 
3.61 

3 

2 

2 

383 
606 

383 

Blurred  images. 
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^  Serpentis  =  2.   1994— Gontinued. 

a  =  15  29™. I        6  =  lo*  57'        (aland  4), 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power, 

Remarks. 

h. 

0 

II 

1879.530 

16.6 

192.5 

3.39 

3 

606 

9- 532 

15.7 

190.0 

3.42 

2 

606 

9*535 

15.3 

190.0 

3.39 

2 

606 

1876.422 

189.94 

3.466 

1879.532 

190.83 

3.400 

2.  t9S7. 

a  =  15'*  30™.2        6  =  13' 

18'        (8  and  10). 

1879.530 

16.9 

162.4 

1.35 

3 

606 

9.532 

15.8 

159.5 

1. 10 

3 

606 

9.535 

15.7 

158.9 

1. 14 

3 

606 

- 

1879-532 

160.27 

1. 197 

0.  2.  39 

a  =  I5*»  3i"»,7        d  =  40' 

8. 
13'        (7  and  8).    • 

1879.439 

15.3 

331.9 

0.25 

3 

888 

9.461 

15.4 

334.4 

0.27 

2 

1282 

9.464 

14.8 

340.3 

0.29 

2 

1282 

9.467 

15. 1 

333.5 

0.23 

3 

1282 

1879.458 

335.02 

0.260 

C  CoronaB  Borealii 

1  =  2.  196S. 

a=i5h34in.9            d  =  37" 

2'            (4  and  5), 

1876.444 

14.7 

302.5 

6.33 

3 

383 

6.452 

15.0 

302.5 

6.24 

2 

383 

6.455 

15.2 

299.9 

6.30 

3 

383 

Observer,  H. 

S.  Pritchett. 

9.467 

14.8 

301.8 

6.24 

3 

383 

9.469 

14.6 

303.3 

6.30 

3 

383 

9.472 

14.6 

302.3 

6.23 

3 

383 

1878.261 

302.28 

6.268 

r  Coronas  Borealis 

=  2.  1967. 

a  =  1$^  37^.7            <5  =  26°4< 

y           (4  and  7). 

1875.404 

Single. 

6.455 

Single. 

9.554 

Single. 

9.584 

Single. 
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€  Cor«  Bor. 


a  =:  i5i>  52™.6        6  =  27'  14'        (4  and  12). 


Date. 

Sid.  Time. 

/ 

I 

Wt. 

Power. 

Remarks. 

1876.406 

h. 
14.9 

• 
347.6 

2r05 

3 

383 

4th  and  12th  mags. 

6.417 

15.3 

353.4 

2.14 

1.5 

606 

Very  difficult. 

6.419 

15.3 

350.4 

2.17 

3 

606 

Comp.  1 2th  mag. 

7.378 

16.0 

355.1 

2.34 

2 

606 

9.546 

16.2 

355.8 

■           a 

3 

383 

Comp.  13th  mag. 

9.554 

15.7 

353.8 

.           a 

2 

606 

This  star  wu  discovered  by  Mr.  A.  G.  Clakk, 
May  3, 1876. 

1877.620 

352.68 

2.175 

0.  2.  308. 

a  = 

=  I5»»  55".3        <J  =  13"  37'        (7  and  8), 

1879.530 

17. 1 

130.6 

0.69 

3 

» - 
888 

1 

9.532 

16.0 

137.0 

0.64 

2 

• 

888 

9.535 

15.5 

133.  a 

0.76 

3 

606 

1879.53a 

133.60 

0.697 

H  ScorpU*          ^  And  B. 

a  = 

=  1 5**  57"".8        d  =  —  1 1*  3'        (5  and  5). 

1876. 471 

14.7 

2.5 

1.23 

3 

383 

6.545 

16.0 

5.5 

1. 14 

3 

383 

6.548 

16. 1 

3.6 

1.05 

2 

383 

9.530 

17.4 

II. 0 

1.22 

2 

606 

9.535 

16.0 

8.9 

1.06 

2 

606 

9.554 

16.0 

9.6 

1.04 

2 

606 

1878.031 

6.8s 

1. 123 

• 

A  +  B      J  ^ 

and  C.        (5  and  8). 

2 

1876.472 

15.0 

65.7 

7.27 

3 

383 

Clouds. 

6.548 

16.3 

68.9 

7.33 

2 

383 

• 

1876.510 

67.30 

7.300 

A  and  C. 

1879.530 

17.5 

63.1 

7.81 

2 

606 

9.535 

16.  f 

64.8 

7.72 

2 

606 

9.554 

z6.i 

62.8 

7.73 

2 

606 

1879.540 

63.57 

7.753 
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OBSERVATIONS  OF  DOUBLE  STARS. 


/?  ScorpU* 


0=15^  58n».5 


o    «_» 


d=  — 19"  29 


(a  and  10). 


Date. 


1879.587 


Sid.  Time. 


h. 
16.6 


o 

97.3 


n 


0.85 


Wt. 


Power. 


383 


Remarks. 


Elongated  only. 


y  Scorpii.        A  and  B. 

a  =  16^  5™.o        <5  =  —  19"  9'        (4  and  7). 


1879.587 


t6.2 


5.3 


0.74 


606 


CandD 

• 

1875.406 

.          . 

J 

(42.2) 

(«.6i) 

2 

392 

Rejected. 

9.535 

16.4 

;       47.1 

1.78 

2 

606 

9.554 

16.4 

:      45.4 

2.20 

2 

383 

9.557 

16.8 

46.6 

2.18 

2 

383 

Clouds. 

9.584 

16.4 

46.8 

2.15 

3 

606 

1879.557 

46.48 

2.078 

49  Serpentis  = 

^.  !i091. 

a  =  i6*>  7™.7        (J=  13*  51'        (7  and  7). 

1876.452 

15.3 

329.0 

3.80 

2 

383 

6.455 

15.8 

328.9 

3.79 

2 

383 

6.458 

15.8 

328.4 

3.84 

3 

383 

1876.455 

328.77 

3.810 

^'.  a039 

U 

• 

a  —  i6*»  7«'.9            6  —  26°  5^ 

V           (6  and  10). 

1879.532 

16.2 

135.1 

2.75 

3 

606 

9.535 

16.7 

138.3 
136.70 

2.69 

2 

606 

1879.533 

2.720 

a  Cor.  Bor.  =  2.  303 

a  —  i6'>  io™.2        6  —  34*  i< 

a.        A  and  B. 

y        (5  and  6). 

1876.452 

15.8 

201. 1 

3.45 

2 

383 

6.455 

16. 1 

200.0 

3.58 

3 

383 

6.458 

15.5 

199.0 

3.46 

3 

383 

9.439 

15.5 

203.6 

3.72 

3 

383 
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a  Cor.  Bor,  =  2.  a08a.        A  and  B — Continued. 

a  =  i6*»  io™.2        6  =  34°  lo'        (5  and  6). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1879.453 
9.461 

9.464 

h. 
15.0 

15.7 
15.3 

• 
201.3 
202.3 
202.8 

II 

3.56 
3.71 
3.65 

3 

2 

2 

383 
383 
383 

1876.455 
1879.454 

200.03 
202.50 

3.497 

3.660 

A  and  C7. 

1876.455 
1879.439 

16.2 
15.7 

222.7 
224.4 

15.92 
15.86 

2 
3 

383 
383 

1 6th  mag. 
C  is  i6th  mag. 

1877.947 

223.55 
—         O.OI 

15.890 
+    0.005 

223.54 

15.895 

a  = 

Antares 

,6ha2«i       «5  =  — 26' 

• 

10'        (i  and  8). 

• 

1877.54a 
7.564 
7.567 
7.569 

16.4 
16.3 
16.0 
16.3 

269.5 

273.2 
272.6 
270.8 

3.16 

3.40 
3.16 

3.27 

2 
2 
2 
2 

383 
383 
383 
383 

Images  blazing. 

1877.560 

271.52 

3.248 

• 

a: 

2.  30ffS 

=  i6»»23»6        <J=i8° 

1. 

40'        (8  and  8). 

1879.535 
9.554 
9.584 

17.0 
16.7 
16.9 

IOI.9 
100.6 

102.2 

2.68 
2.76 
2.66 

3 
3 
3 

606 
606 

383 

1879.558 

101.57 

2.700 

•  •         « 

X  Ophiachi  =  2.  9055. 


a  =  i6*»  24".9 


O    .«f 


<J  =  2'I5 


(4  and  6). 


1876.452 

16. 1 

36.1 

1.45 

2 

383 

6.455 

16.5 

33.7 

1.49 

1.5 

383 

6.458 

16.4 

33.7 

1.52 

3 

383 

6.471 

15.3 

31.7 

.          . 

2 

383 

Cloudy. 

6.545 

16.3 

32.1 

1.64 

3 

383 

lOO 
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X  Ophiuchi  =  2.  JiOff  ff— Oontinaed. 

a  =  16^  24".9        <J  =  2*  .15'        (4  and  6). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

i> 

1879.535 

17.3 

35.8 

1.34 

3 

606 

9.554 

16.9 

34.5 

1. 61 

2 

606 

Images  blurred. 

9.584 

17.2 

34.4 

1.50 

3 

606 

9.587 

16.8 

35.2 

1.40 

3 

606 

1876.476 

33.46 

1.525 

1879.567 

35.04 

1. 441 

C  Herculis  =  2.  3084. 

a  — 

• 

i6»»  36».8           d  =  31*  49'           (3  and  6). 

1876. 45S 

16.2 

144.0 

1.29 

2 

606 

Much  blurred. 

6.559 

16.  z 

142.6 

1.33 

2 

606 

7.583 

16.6 

133.4 

1. 19 

2 

606 

7.591 

16.3 

134.6 

1.29 

2 

383 

9.453 

15.3 

122.8 

Z.48 

2 

888 

9.464 

15.6 

120.9 

X.54 

2 

606 

9.467 

15.5 

II9.4 

1.44 

3 

606 

9.469 

15.4 

119.9 

1.53 

3 

606 

1876.525 

143.07 

1. 317 

1877.587 

134.00 

1.240 

1879.463 

120.75 

1.498 

2.  3106. 

a  = 

=  i6»»  45».4        d  =  9*  36'        (7  and  8). 

1879.584 

17.9 

312.9 

0.42 

3 

888 

9.587 

17.0 

320.7 

0.43 

3 

888 

9.595 

17.4 

315.5 

0.52 

2 

888 

1879.589 

316.37 

0.547 

2.  3107. 

a  = 

=  i6»»  47".i        6  =  28**  52'        (7  and  9). 

1879.584 

18.3 

224.4 

0.58 

2 

888    * 

9.587 

17.3 

216.6 

0.52 

3 

888 

9.609 

16.8 

218.6 

0.54 

2 

888 

1879.593 

219.87 

0.547 
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2.  3114. 

a  =  i6*»  56«n.2     .  d  =  8'  37'        (6  and  7). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

h. 

0 

n 

• 

1879.587 

17.7 

156.0 

1. 31 

3 

606 

9-595 

17.8 

155.8 

1.27 

2 

888 

1879.591 

155.90 

1.290 

2.  3190. 

a  =  i7»>  o™.o        <J  =  28*  16'        (7  and  9). 

1876.458 

16.7 

255.9 

4.65 

4 

383 

6.545 

16.6 

257.2 

4.55 

3 

383 

6.548 

16.5 

256,7 

4.58 

3 

383 

9.612 

17.0 

253.3 

4.83 

3 

606 

9.615 

17.0 

254.4 

4.93 

3 

606 

1876.517 

256.60 

4.593 

1879.6x4 

253.85 

4.880 

fi  Draconis  -  2.  3130. 

o  =  i7h  2°».8        <J  =  54°  38'        (5  and  5). 

1877. 411 

15.3 

169.6 

2.68 

2 

383 

7.416 

15.4 

170.9 

2.71 

2 

383 

7.42a 

14.7 

169.1 

2.64 

3 

383 

7.427 

15.6 

169.4 

2.68 

2 

383 

7.446 

15.3 

169.2 

2.51 

3 

383 

1877.424 

169.64 

2.644 

36  Ophiuchi. 

a  =  i7»»  8°».o        d  =  —  26"  25'        (5  and  7). 

1876.559 

16.8 

202.2 

4.47 

2 

383 

6.632 

17.5 

204.4 

4.59 

2 

383 

6.641 

17.2 

202.9 

4.55 

2 

383 

7.583 

17. 1 

203.9 

4.52 

2 

383 

7.591 

16.6 

202.1 

4.44 

2 

383 

1876.999 

203.10 

4.514 

I02 
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2.  3197. 

o  =  i7»»  io">.o        (J  =  24*  58'       (3  and  8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1879.554 
9.587 

h. 
17.3 
17.5 

183.1 
184.3 

II 

17.81 

17.71 

2 
3 

383 
383 

« 

1879.570 

183.70 
0.00 

17.760 

+  0.005 

183.70 

17.765 

2.  aiffs. 

a  =  17^  i4».8        6  =  49"  26'        (8  and  9). 

1879.453 
9.461 

9.464 

15.8 
16. 1 
16.3 

271.0 
273.0 
272.0 

1.88 

1.93 
1.96 

2 
2 

2 

888 
606 
606 

1879.459 

272.00 

1.923 

2.  9160. 

a=  i7»»  i9"».i        i5=  IS*  43'        (6  and  10). 

• 

1879.554 
9.587 

17.6 
18.0 

68.0 
67.0 

3.88 
3.87 

3 
3 

383 
606 

1879.570 

67.50 

3.875 

2.  9161. 

a  =  ly^  19^.5        d  =  37°  16'        (4  and  6). 

1879.464 

9.467 
9.469 

16.6 
16. 1 
15.7 

310.1 
308.9 
311. 0 

3.97 

3.93 
3.86 

2 
2 

2 

383 
383 
383 

1879.467 

310.00 

3.920 

2.  9161 

a  =  17b  igni,6         cJ  =  42°  I 

3. 

6'        (10  and 

10). 

1879.467 
9.469 

16.5 
16.0 

96.5 
94.6 

1.47 
1.48 

3 
3 

383 
383 

1 
1 

1879.468 

95.55 

1.475 
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2.  917S. 


0=17'"  a4'».3        <J  =  —  o*  58'       (6  and  6). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1876.458 
6.545 
6.548 

h. 
17.0 

16.8 

16.8 

0 

148.3 
153.6 

146.9 

0.66 
0.90 
0.76 

3 

2 

«2 

606 

383 
383 

1876.517 

149.37 

0.773 

2.  9199. 

a  =  I7>»  36«n.4        6  =  55'*  49'        (7  and  8). 

1879.467 
9.469 
9.47a 

16.7 

14.4 
14. 1 

100.6 
96.6 
98.4 

1.65 

1.59 
1.76 

3 

2 

3 

CO    CO       CO 

00    CO    CO 

CO    CO      CO 

1879.469 

98.53 

1.667 

2.9308. 

a  =  i7i>37m,6        d  =  4i*'43'        (7  and  8). 

1879.467 

9.469 
9.473 

17.0 
16.3 

14.4 

338.6 
332.9 
333.0 

0.85 
0.75 
0.68 

2 

3 

2 

888 
888 
888 

1879.469 

334.83 

0.760 

• 

ft 

2.9914.         Jlandf. 

a  =  i7»»  39«  8        6  =  43**  47'        (8  and  9). 

1879.467 
9.469 

17.4 
16.6 

313.6 

313.0 

19.58 
19.51 

3 
3 

383 
383 

1879.468 

213.80 
0.00 

19.545 
+  0.006 

212.80 

19.551 

B  and  C.          (9  and  10). 

1879.467 
9.469 

17.6 
16.7 

146. 1 
143.6 

1.36 
1.35 

3 
3 

606 

383 

1879.468 

144.85 

1.355 

I04 
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2.  921S. 


a=:  i7'»  410,6        6  =  17"  46'        (6  and  8), 


Date. 

Sid.  Time. 

/ 

/ 

Wt. 

Power. 

Remarks. 

1879.595 

h. 
18.4 

0 
295.9 

0.70 

2 

888 

Clouds. 

9.609 

17.2 

301. 6 

0.77 

2 

888 

« 

9.612 

17.5 

297.2 

0.92 

2» 

888 

Hazy ;  images  confused. 

1879.604 

298.44 

0.772 

• 

Ai^  Herculis. 

a  =  i7»>  4i».8        d  =  27**  48'        (10  and  ii). 

1875.675 

18.8 

218.4 

1.27 

3 

606 

5.686 

T9.0 

219. 1 

1.24 

3 

383 

5.688 

•          • 

222.2 

1.03 

3 

606 

Best  distance. 

5.691 

18.7 

220.3 

.     • 

2 

383 

5.705 

•     . 

223.1 

.     . 

3 

606 

6.548 

17. 1 

225.6 

0.77 

2 

383 

• 

6.559 

17.2 

224.2 

0.68 

2 

606 

6.622 

17.9 

223.2 

0.72 

3 

606 

6.628 

17.5 

220.6 

0.71 

2 

606 

7.583 

17.4 

233.5 

0:84 

3 

606 

7.591 

16.9 

232.1 

0.86 

3 

606 

8.503 

16.0 

233.8 

0.88 

2 

606 

9.543 

17.0 

237.9 

0.98 

2 

606 

9.546 

16.8 

238.5 

0.93 

3 

606 

9-549 

16.9 

242.0 

1. 00 

2 

606 

Faint. 

1875.689 

220.62 

(1.180) 

1876.589 

223.40 

0.720 

• 

1877.587 

232.80 

0.850 

1878. 503 
1879.546 

233.80 
239-47 

0.880 
0.970 

The  distances  observed  in  2875  are  uncertain.   It 
is  possible  that  quadruple  distances  were 
measured.                                                          1 

D    1     /> 

/i^  Herculis.     A  and        '               (4  and  10). 

2 

1 
1 

1875.683 

18.8 

244.1 

31.13 

2 

606 

0.  2.  338. 

■ 

a  =  l^^  46™. 5        6  =  15°  21'        (7  and  7). 

1879.587 

18.8 

204.7 

0.71 

2 

888 

9.595 

18.0 

19.0 

0.68 

2 

888 

9.609 

17.0 

21.8 

0.74 

2 

888 

1879.597 

21.83 

0.710 
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A.  €•  9. 

a  =  i7*»  4g^,g        6  =  29°  50'        (8  and  9). 


Date. 

Sid.  Time. 

P 

/ 

Wt. 

Power. 

Remarks. 

1879.543 

h. 
17.2 

0 
230.5 

1.06 

2 

606 

9.546 

17.0. 

232.2 

1.07 

3 

606 

9.549 

17.2 

232.6 

1.04 

3 

606 

1879.546 

231.77 

1.057 

r  Ophiuchi  =   2.  3963. 

• 

a-=. 

I/**  56".5        <y=  -  8'  II'        (5  and  6). 

1876.628 

17.8 

250.6 

1. 71 

3 

383 

6.641 

17.5 

250.5 

1.71 

2 

383 

• 

6.644 

17.7 

252.1 

1-73 

2 

383 

7.534 

17.8 

250  4 

1. 51 

2 

383 

Images  blurred. 

7.54a 

17.2 

249.8 

1.55 

3 

383 

7.564 

16.6 

249.4 

1.60 

2 

383 

7.569 

17.3 

246.1 

1.46 

3 

383 

1877.132 

249.80 

1. 618 

^.  3367. 

a  = 

'11^  57".8        6      40"  II'        (8  and  9). 

1879.543 

17.5 

240.8 

1. 17 

2 

606 

9.546 

17.3 

240.7 

1.24 

3 

606 

9.549 

17.4 

239.3 

1.24 

3 

606 

1879.546 

240.27 

1. 217 

\ 

ro  Ophinchi  =  ^.  3373. 

-Li 

a  = 

=  17**  59°  4        <J  =  2*  33'        (5  and  6). 

1876.628 

18. 1 

80.5 

3.57 

3 

383 

6.641 

17.9 

81.0 

3.64 

•    2 

383 

6.644 

18.0 

81.3 

3-47 

3 

383 

, 

7.534 

17.2 

76.0 

3.50 

2 

383 

■ 

7.543 

17.5 

76.1 

3  30 

3 

383 

7.564 

16.9 

75.9 

3.28 

2 

383 

7.569 

17.6 

75.3 

3.36 

3 

383 

9.554 

17.9 

70.0 

3.05 

2 

383 

9.584 

18.9 

71.9 

2.98 

2 

606 

9.587 

18.2 

72.0 

2.87 

3 

606 

9.595 

1^.2 

71.0 

2.85 

3 

606 

9.609 

J7.5 

71.7 

2.90 

2 

606 

1876.638 

80.93 

3.560 

x877.55a 

75.82 

3.360 

X879.588 

71.32 

2.930 
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70  Ophiuehl  (a). 


Date, 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

h. 

• 

n 

1878.840 

ai.i 

49.57 

86.80 

a 

383 

8.84a 

ai.o 

49.50 

87.24 

a 

383 

8.845 

ai.o 

49.74 

87.39 

a 

383 

1878.842 

49.603 

87.143 

AP 

—     o.oia 

+      0.066 

f  3th  nag. 

49.591 

87.ao9 

70  Ophiarhi  {b). 

1878.840 

21. 1 

198.17 

71.70 

a 

383 

8.84a 

ai.o 

197.58 

71.  a6 

a 

383 

8.845 

ai.o 

197.8a 

71.03 

a 

383 

1878.84a 

197.857 

71.330 

AP  = 

—     o.oia 

+    0.054 

(^  it  a  small  star  of  about  the 

13th  mag. 

197.845 

71.384 

79  Ophf  aeU  =  0.  2.  S49. 

0  =  i8»»  i».6        d  =  9*  33'       (4  and  7). 

1876.723 

18.9 

No  close  companion  visible ;  images  good  through  a  slight  haze. 

6.737 
9.636 

18.9 
19.3 

No  close  companion  visible ;  seeing  fair  in  twilight.    A  distant  comp.  in  / 

J— 5i".a;  mag.  nth,  12th. 
This  star  is  single  ;  powers,  383  and  606 ;  wt.,  3. 

» i68%  and 

9.680 

18. 1 

This  star  is  single ;  powers,  383  and  606 ;  wt.,  a. 

2.  9381. 

a  =  i8»  3«.6        «J  =  3'  58'        (6  and  7). 

1879.584 

19. 1 

a43.i 

0.96 

a 

888 

Image  confused. 

9.587 

19.0 

246.8 

0.99 

2 

888 

Z879.586 

245.23 

0.9S0 

2.  3989. 

a  =  i8»»  4".6        <5  =  16"  27'        (6  and  7). 

1879.587 

19. a 

229.7 

1. 13 

a 

888 

Faint;  clouds. 

9.595 

18.6 

228.5 

1. 13 

a 

888 

Clouds. 

9.683 

17.9 

234.4 

1. 18 

3 

606 

i879.6aa 

230.87 

1.147 

OBSERVATIONS  OF  DOUBLE  STARS. 


107 


2.  991S. 


0  = 

a  i8l»  20^.a 

if  =  87' 

ao'       (7  and  8). 

• 

Date. 

Sid.  Time. 

p 

s 

Wt. 

Power. 

Remarks. 

1879.6x5 
9.636 

h. 
17.3 

17.8 

e 

338.3 
34X.0 

0.3X 
0.30 

3 
3 

888 
888 

X879.626 

839.65 

0.305 

2.  9S9S. 

0  =  x8»»  a2».2        6  =  58*  44'       (5  and  8). 

1879. 543 
9.546 
9.549 

«7.7 
17.7 
17.7 

8.x 

359.9 
0.6 

3.66 

3.6a 

3.63 

a 
a 
3 

606 
606 
606 

Very  unsteady. 

1879.546 

0.87 

3.637 

0.  2.  9S8. 

a  =  x8«»  3<^.5        ^  =  i6'  54'       (6  and  7). 

X879.6X9 

9.6x5 
9.636 

17.9 
X7.6 

18. X 

ao.9 
8X.9 
X9.9 

X.75 

X.78 
x.8a 

3 
3 
3 

606 
606 

606 

1879. 6ai 

80.90 

1.783 

£1  Iiyro  =  2.  jiS89. 

• 

a  =  x8^  40™.4        6  =  39*  33'       (5  and  6). 

1877.421 
7.437 
7.446 
7.45a 

x6.x 
X6.7 
x6.a 
15. 7 

X6.3 

16.7 
x6.a 

X5.X 

8.98 
3.34 
3.00 
3.08 

a 
a 
a 

a 

383 
383 
383 
383 

• 

1877.436 

16.07 

3.075 

• 

£,  Iiyne  =  2.  9S8S. 

a  s=  x8*  40«4       6  =  39*  29'       (s^Bftd  s). 

^7-4a* 
7.4*7 
^U446   . 
7.45a 

X6.4 
x6.8 
X6.4 
15.9 

139.7 
136.9 

136.4 
137.^ 

8.50 
a.43 

J.49 
8.40 

a 
a 
a 
a 

383 
383 
383 
383 

1877.436 

137.55 

3.4Sa 

loS 
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2.  9806. 

o  =  iS""  42™ .9       S  :=  10*  40'       (8  and  11). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

3 
3 

Power, 

1 
Remarks. 

1879.612 
9.615 

h. 
18.3 

17.8 

0 

314.55 
315.38 

n 
21.99 

21.74 

606 
606 

Hazy. 

1879.613 

314.96 
0.00 

21.865 

4-     0.008 

314.96 

21.873 

t 

a= 

Anonyma. 

:i8^  43".o        <J— 10*  45'        (10  and  lo). 

1877.531 
7.534 

17.2 
17.0 

210.0 
20S.I 

0.94 
0.77 

2 
2 

383 
606 

1 

1877.532 

209.05 

0.855 

a  = 

A] 
18^  43".o 

nonyin 

^  =  11°  1 

la. 

10'       (9  and 

10). 

1876.680 
7.536 
7.542 

18.8 

17.3 
17.7 

224.4 
231.0 

229.7 

0.96 
1.07 
1.09 

2 

2 

3 

* 

383 
383 
383 

9th  and  nth  mags. 

• 

9th  and  loth  mags. 

1877.286 

228.37 

1.040 

This  star  was  discovered  by  S.  W.  Burnham. 

a  = 

< 
:  i8»»  44".o 

E}.  A.  S. 

6  — 10°  40' 

(10  and  11). 

1876.680 

18.4 

94.2 

2.32 

3 

606 

This  star  was  discovered  by  G.  Anderson. 

a  = 

=  i8»»44™.i 

?.  »403. 

d=  10^*32' 

(8  and  9). 

1876.669 
6.680 
9.6j2 
9.615 

18.6 
19.2 
18.5 
18. 1 

201.3 
204.6 
203.9 
204.3 

203.52 

0.87 
0.91 
1.06 
1.00 

3 

2 

2 
3 

606 
606 
888 
606 

1878.144 

0.960 
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Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Reniarks. 

1877.431 
7.437 
7.53« 
7.534 

h. 
16.6 

17. 1 
16.9 
16.7 

• 
181. 7 
183.  a 
180.7 
181.7 

tt 

3.65 
3.61 

3.43 

3.65 

3 

3 
3 
3 

383 
383 
383 

383 

• 

1877.478 

18T.57 

3.583 

m 

2.  9438. 

a  =  i8«»  55».5        6  =  58'  4'        (7  and  8), 

1879.546 

18.3 

This  star  not  double ;  powers,  383  and  606  ;  thin  clouds. 

2.  9434.         A  and  B. 

a  =  i8»»  56«.6        d  =  -  o'  53'        (7  and  8). 

1879.615 
9.636 

19.0 
18.4 

131. 9 
133.0 

33.89 
33.89 

.    3- 
3 

606' 
606 

1879.635 

131.95 

—        O.OI 

33.890 
+  0.009 

131.94 

33.899 

« 

B  and  C.        (8  and  12). 

1879.615 
9.636 

19.1 
18.6 

64.3 
67.6 

1.65 
1.73 

3. 

3 

606 
606 

1879.635 

65.95 

1.690 

2.  94870 

a  =  i8J»  56",6        6  =  19*  0'        (8  and  8). 

1879.613 
9.615 

18.9 
18.7 

67.5 

66.5 

0.78 
0.87 

3 
3 

606 

606 

Hazy. 

1879.613 

67.00 

0.835 

2.9441 

a=  18^  57».7        d       3 

lo 

1*  16'        (8  a 

ind  9). 

1879.549 
9.609 

18. 1 
17.9 

380.6 
383.0 

381.80 

5.50 
5.48 

3 

3 

606 
606 

1879.579 

5.490 

no 


OBSERVATIONS  OF  DOUBLE  STARS. 

C  Aiiuilieo 

a  =  i8  58".9        6  =  13*  41'        (3  and  X5). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1878.714 
8.7x7 
8.7x9 
9.636 
9.639 

h. 
X9.4 

X9.2 

X8.9 

19.0 

18.2 

e 

6z.2 
60.2 
6X.8 
6X.9 
60.4 

it 
5.61 

•        . 

5.45 
(6.34) 

5.59 

3 

2 

3 
3 
3 

383 
383 
383 
383 
383 

1879.085 

61.10 

5.550 

• 

2.94940 

a  =  19^  i".5        d  =  30*  X5' 

(8  and  9). 

X 879. 549 
9.639 

9.678 

X8.4 
18.0 
18.5 

227.4 

233.3 
230.4 

O.9X 
0.70 

0.79 

3 

3 

2 

606 
606 
606 

1879.622 

230.37 

0.800 

2.  9^as. 

a  =  X9*>  i»,8        6  =  21*  59' 

(7  and  8). 

1879.639 
9.678 

X7.6 
x8.8 

102.  s 
98.6 

3.58 
3.48 

3 

2 

606 
606 

X879.658 

X00.55 

3.530 

d 

2.  9481. 

a  =  I9»»  7».i        S  =  38'  36' 

• 
(8  and  8). 

1 

1879.688 
9.691 

18.6 
X8.7 

223.1 
224.6 

4. XX 

4.19 

2 
2 

606 
606 

Very  unsteady. 

1879.690 

233.85 

4.150 

2.  9486b 

n  =  X9^  9"».o        6  =  49*  37' 

(6  and  7). 

1 

X879.691 
9.694 

X9.0 
18.7 

330.8 
330.6 

9.80 

9.83 

2 
3 

606 
383 

/ 

X879.692 

330.70 

9-8x5 
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O.  2.  S68. 

a  s=  19^  io*.6       6  =  15*  57'       (8  and  9). 


Date. 

Sid.  Time. 

/ 

J 

Wt. 

Power. 

Remarks, 

1879.639 
9.678 

h. 
Z8.5 

19.0 

• 
ax4.5 
aia.3 

0.80 
0.78 

3 

a 

606 
606 

1879.658 

ai3.40 

0.790 

2.  9496. 

a  =  i9>»  ia".3        6  =  49*  5a'       (7  and  ii). 

1879.694 
9.708 

18.9 
19.0 

80.6 
76.x 

a. ax 
a.51 

3 
3 

383 
606 

Comp.  X3th  mag. 

ThiB  Iter,  mppoMd  to  be  new 
is  probably  S.  0496. 

on  September  10, 

1879.701 

7B.35 

d.360 

2.  fUi09. 

assi^  I5«.6       d  =  6a'  59'       (7  and  8). 

1879.699 
9.708 

9.710 

19. 1 
Z9.3 

i«.7 

348.3 
340.0 

343.7 

0.91 
x.oa 
0.90 

3 

a 

a 

606 
606 
606 

1879.706 

34a. 00 

0.943 

2.  9li99. 

a  =  19k  ai«.7       i  =  a7'  8'       (7  and  8). 

1879.680 
9.683 
9.76a 

18.4 
18. a 
19.3 

ai3.8 

ai4.3 
aix.4 

0.3a 

0.34 
0.3a 

3 
3 

3 

888 
888 
888 

1879.708 

ai3.i7 

0.327 

2.  9S4L4L.        A  and  B. 

a  =  igfc  3i»  3       d  =  8*  a*       (8  and  10). 

1879.678 
9.680 

19.5 
18.8 

aia.5 
aio.i 

0.93 
0.91 

a 
a 

606 

606 

1879.679 

an. 30 

0.930 
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A  and  C. 


(8  and  9). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1879.678 
9.680 

h. 
19.6 

19.0 

0 

237.9 
238.2 

It 
15.78 
15.90 

2 
2 

606 
606 

1879.679 

■ 

238.05 
0.00 

15.840 
-f  0.006 

238.05 

15.846 

2.  9ssa. 

a  =  I9»»  31™. 8        d  =  61'  47'        (8  and  9). 

1879.713 
9.749 

19.0 
19.2 

93.9 
95.7 

0.87 
0.94 

2 

3 

888 
606 

1879.731 

94.80 

0.905 

2. 9sse. 

a  =  i9»>  34m  4        6  =  21°  58'        (7  and  8). 

1879.680 
9.683 
9.691 

19.5 
18.5 

19.4 

164.3 
159.2 
164.9 

0.60 
0.48 
0.64 

2 
2 
2 

888 
888 
888 

Images  blurred. 

1879.683 

162.38 

0.560 

■ 

0.  2.  380. 

a       igh  36'".9        d=ii**33'        (6  and  7). 

1879.639 
9.680 
9.683 

19.5 
19.8 

18.8 

77.6 
78.1 

74.7 

0.54     ■ 

0.59 

0.54 

2 

2 
2 

888 
888 
888 

1879.667 

76.80 

0.557 

a  = 

5 

=  igh  40™.9 

?.  ftS76. 

(5  =  33°  20'        (8  and  8). 

1879.683 
9. 688 

19. 1 
19.1 

123.7 
123.4 

3.14 
3.08 

3 

2 

606 
606 

Clouds. 

1879.686 

123.55 

3. no 

• 

OBSERVATIONS  OF  DOUBLE  STARS. 


113 


*  Cygrni  =  2.  3979. 

o  =  ig">  4in'.2        (J  =  44°  50'         (3  and  8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1876.723 

h. 
19.4 

e 
339.4 

1. 21 

2 

383 

Images  bad. 

6.737 

•     • 

334.3 

1.50 

2 

3S3 

6.745 

18.7 

331.3 

1.66 

2 

383 

6.748 

18.7 

333.6 

1.67 

2 

383 

• 

1876.740 

333.97 

1.553 

0.  X  88  T. 

a  = 

=  igh  44™.3        6  =  35*  0'        (7.5  and  8). 

1876.748 

19.0 

115. 1 

0.50 

2 

383 

6.759 

19. 1 

IIO.3 

0.50 

2 

606 

Stars  of  9th  mag. 

6.786 

19.7 

106.9 

0.45 

3 

606 

8.714 

18.7 

17.4 

0.48 

3 

606 

8.717 
8.719 

18.8 
18.7 

18.6 
17.6 

0.48 

I 
3 

606 
606 

Images  bad ;  an  error  of  90**  in 
angle  in  1876. 

this 

9.694 

19. 1 

190.7 

0.51 

3 

888 

9.697 

19.2 

14.2 

0.44 

3 

888 

1878.197 

17.53 

0.480 

J8  Aquilae  =  0.  2.  sSit. 

a  = 

=  19*»  49™.4        (J  —  6*  6'        (3  and  12). 

1879.636 

19.2 

17.0 

12.24 

3 

383 

9.639 

19.2 

15.4 

12.23 

2 

383 

Clouds. 

9.678 

19.8 

16.0 

12.38 

2 

383 

9.680 

20.1 

16.8 

12.40 

2 

606 

1879.658 

16.30 

12.312 

-^'.  3607.         A  and  B. 

a  = 

-  19^  53".9        ^  —  41*  5/        (7  and  9). 

1879.694 

19.6 

313.9 

0.40 

1 
2 

888 

9.697 

19.6 

309.0 

0.32 

2 

888 

1879.695 

3". 45 

0.360 

— and  C.           (7  and  9). 

2 

1879.694 

19.3 

293.4 

3.17 

1 
3                  606 

9.697 

19.5 

293.3 
293.35 

3.27 

2 

888 

1879.695 

3.220 

15- 


■77  App.  VI 


114 


OBSERVATIONS  OF  DOUBLE  STARS. 


2.  3658. 


Q  — 

:  20^    IO™.5 

cJ-Sa" 

45'        (7  and  9). 

Date. 

Sid.  Time. 

P 

0 

119. 4 

J 

Wt. 

Power. 

Remarks. 

1879.699 

h. 
19.5 

5.40 

2 

606 

9.708 

19.5 

118. 9 

5.43 

2 

606 

1879.703 

119. 15 

5.415 

0^  Caprice 

>rni.        B  and  G. 

a  —  20*»  II™.4 

d  —  —  12"  55'        (12  and  13). 

1875.719 

•     • 

245.2 

1. 14 

2 

1 
383          s  uncertain. 

6.723 

19.8 

243.1 

•        • 

2 

383           Sky  became  hazy. 

8.714 

19.0 

240.7 

1.28 

3 

383 

8.719 

20.0 

240.6 

0.94 

2 

383 

9.768 

19.7 

243.0 

1.25 

2 

606 

Faint. 

1877.929 

242.52 

1. 152 

0.  ^.  406. 

0  sa  20^    I5".9 

<J  —  45**  I'        (7  and  8). 

1879.710 

19.5 

III. 9 

0.48 

2 

888 

9.713 

19.2 

•     104.5 

0.54 

2 

888 

9.719 

19.5 

104.6 

0.46 

3 

888 

9.765 

19.6 

IIO.5 

0.50 

3 

888 

1879.727 

107.88 

0.495 

^ 
^ 

5.  aer 

3. 

a  _  20*»  I7."i 

J  =12''  57'        (8  and  10). 

1879.688 

19.6 

333.0 

2.46 

2 

383 

9.691 

19.8 

331.3 

2.62 

2 

606 

1879.690 

332.15 

2.540 

^.  a690 

A  and         ""     . 
2 

a      20^  25™.4 

d  —  10°  52'.        (7  and  8). 

1879.732 

20.3 

255.6 

15.40 

2 

606 

9.735 

19.0 

255.7 

15.46 

2 

606 

1879.734 

255.65 

15.430 

Ap  — 

0.00 

-h      0.004 

255.65 

15.434 
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J?  and  a 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1879.732 
9.735 

h. 
20.5 

18.8 

e 
209.6 
213.6 

n 
0.52 
0.46 

2 
2 

888 
888 

1879.734 

211.60 

0.490 

2.  9696. 

a  —.  20»»  27™.6        <J  —  5°  i'        (8  and  9). 

1879.732 
9.735 
9.749 

20.7 
19.2 
20.7 

301.1 
306.7 

304.4 

0.94 
0.85 
0.75 

2 
2 

3 

606 
606 
606 

1879.739 

304.07 

0.847 

0.  2.  aS3. 

a— 20*»  33«4        «J  — 9°  40'        (5  and  ii). 

1879.694 
9.697 

20.7 
21.4 

326.6 
324.0 

11.45 
".37 

3 

2 

383 
383 

Comp.  13th  mag. 

• 

1879.696 

325.30 
0.00 

11.410 

4-     0.004 

325.00 

11.414 

2.  ay08.        A  and  B. 

a  — 20*>  34".i        <J  — 38"  13'        (7  and  9). 

• 

1876.786 
6.817 

20.0 
21. 1 

Ap  = 

334.0 
333.6 

21.71 
21.79 

3 
3 

383 
383 

1876.801 

333.80 
0.00 

21.750 
+     0.006 

333.80 

21.756 

2.  3708.         A  and  G.           (7  and  15). 

1876.786 
9.765 

20.2 
19.9 

49.3 
46.2 

14.98 
14.96 

3 
3 

383 
606 

Cis  15th  mag. 
Cis  I5th-i6th  mag. 

1878.276 

47.75 
0.00 

14.970 
+     0.004 

47.75 

14.974 

ii6 
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2.  973ff. 

o  =  ao""  40" .6       i  =  15'  a8'       (7  and  8), 


Date. 

Sid.  Time. 

/ 

J 

Wt. 

Power. 

Remarks. 

h. 

0 

n 

1879.683 

20.7 

0.9 

4.94 

2 

606 

9.688 

20.8 

0.9 

5.18 

2 

383 

9.691 

20.3 

O.I 

5.00 

2 

606 

1879.687 

0.63 

5.040 

y  Delphini  =  2.  3737. 

• 

a  =  20*»  4i™.4        (J— 15°  41'        (4  and  6). 

1879.735 

19.6 

270.5 

11.30 

2 

383 

9.741 

22.4 

272.0 

11.23 

2 

606 

9.749 

21.0 

271.3 

.  11.50 

3 

606 

9.765 

20.3 

271.0 

11.37 

3 

606 

1879.748 

271.20 

11.350 

Ap  — 

0.00 

-f-    0.003 

271.20 

11.353 

0.  2.  413. 

a      20*»  42™.7        6      36"  3'        (6  and  7). 

1876.786 

20.4 

83.6 

0.71 

2 

606 

6.825 

20.7 

85.0 

0.78 

2 

888 

8.714 

19.9 

82.6 

0.50 

2 

888 

Very  blazing  images. 

8.719 

19.3 

87.3 

0.63 

2 

606 

Images  blazing. 

9.730 

20.4 

83.4 

0.69 

3 

888 

9.732 

20.0 

82.8 
84.18 

0.75 
0.677 

2 

606 

1878.418 

2.  3729. 

a  — 

20^  45"».i         <J  —  —  6' 

'  4'        (6  and  7). 

1879.754 

20.2 

155.6 

0.38 

3 

888 

9.760 

19.5 

155.6 

0.43 

2 

888 

9.762 

20.1 

156. 1 

0.40 

3 

888 

9.768 

19.5 

156.2 
155.88 

0.39 

3 

888 

1879.761 

0.400 
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a  =  2ob  49».9        (J  =  32'  15'        (7  and  8). 
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Date. 

Sid.  Time. 

p 

s 

Wt. 

Power, 

Remarks. 

1879,716 
9.7x9 

h. 
18.6 

19.3 

0 

IT0.5 
III. 8 

It 

1.03 
1. 00 

3 
3 

606 
606 

1879.718 

III. 15 

1. 015 

* 

0.  2.  4»S. 

0  =  20*>  50«.9        d  =  42°  4'        (7  and  9). 

1878.714 

8.719 
9.7x0 

9.7x3 

20.3 
19.6 
20.0 
19.6 

77.5 
80.0 

78.8 
80.7 

2.69 

2.75 
2.84 
2.86 

3 
3 

2 

2 

383 
606 

606 

606 

1879.214 

79.25 

2.785 

2.  3787.        A  and  B. 

a      20»»  53™.i        6      3*  50'        (6  and  7). 

1879.694 
9.7x0 

21. 1 
20.4 

284.6 
285.4 

1.06 
1.04 

2 
2 

606 
606 

1879.702 

• 

285.00 

1.050 

2.  3737.         A  and  C.         (6  and  8). 

1879.694 
9.710 

20.9 
20.6 

73.6 
74.2 

10.68 
10.63 

3 

2 

606 
606 

^ 

1879.702 

73.90 
0.00 

10.655 
-f-  0.003 

73.90 

10.658 

2.  3741. 

a  —  20*>  54".6        6  —  49**  59'        (6  and  7). 

1879.699 
9.708 

20.6 

19.8 

30.3 
32.9 

X.95 
1.90 

2 
2 

606 
606 

• 

1879.704 

31.60 

X.925 

ii8 


OBSERVATIONS  OF  DOUBLE  STARS. 


1879. 711 


2. 9744. 

a  =  ao""  sy".©       (J  =  i*  4'       (6  and  7). 


879.699 

21.0 

9.708 

20.2 

9.710 

19. 1 

9.713 

20.2 

9.716 

19-3 

9.719 

19.7 

Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks, 

1879.694 

21.4 

0 
172.7 

It 
1.47 

3 

606 

9.708 

20.7 

172.2 
172.45 

1.54 

2 

606 

1879.701 

1.505 

^'.  3746. 

a  —  20^  57».i        6  —  38**  46'        (8  and  9), 

1879.710 

20.2 

293.3 

1.05 

2 

606 

9.713 

19.9 

289.7 

1.04 

2 

606 

1879.712 

291 . 50 

1.045 

Anonyma. 

1 

a  —  21*  i«.o        <?  —  2i'  8'        (6  and  8). 

1875.921 

0.0 

64.4 

.     . 

2 

606 

61  €ysn\. 

a  =  21*  i^.a        d  =  38*  8'        (6  and  6), 


Ap  = 


117. 4 
T17.2 

117. 9 

117. 9 

1x7.9 
117. 8 


117.68 
0.00 


117.68 


20.15 
20.07 
20.04 
19.83 
19.86 
19.89 


19-973 
+0.006 


19.979 


2 
2 

3 

3 

2 

3 


383 

383 

383 

383 
606 

606 


2.  8760. 

a  =  21^  ini.g        (5  =  33°  38'        (7  and  8), 


1879.713 
9.716 
9.719 

1879.716 


20.5 
18.9 
20.0 


225.3 
224.8 

225.2 
225.10 


8.61 

8.57 
8.48 

8.553 


2 
3 


383 
606 

606 
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1879-734 
9.768 


Anonyma. 

a  =  2i«»  5.»7        <J  =  —  15'  31'        (8  and  8). 


Date. 

Sid.  Time. 

/ 

s 

Wt. 

Power. 

Remarks. 

1879.735 
9-749 

h. 
19.8 

21.3 

0 
142.2 
322.6 

ff 

3." 
3.10 

2 
3 

383 
606 

1879.742 

322.40 

3.105 

2.  a7T7. 

a  =  2i*>  8™,6        6  z=g°  31'        (4  and  10). 


With  powers  800  A  and  1300  I  am  not  certain  that  this  star  is  double. 

Powers  800  A  and  1300  ;  the  star  seems  to  be  elongated  in  /  =  iso**,  but  I  am  not  certain  of  its  duplicity. 


T  Cjgni. 

a  =  21*  I0"».0         d  =  37*  32' 


(5  and  8). 


1876.896 

21.7 

161.9 

1.04 

2 

606 

6.901 

22.1 

158.5 

1.03 

2 

888 

8.714 

21. 0 

154.4 

*       • 

I 

888 

8.807 

20.8 

163.2 

1.09 

2 

606 

9-730 

20.6 

153.3 

1.03 

3 

888 

9-749 

20.4 

147.8 

1. 00 

2 

606 

9.751 

20.x 

146.3 

•       . 

2 

888 

9-754 

19.6 

142.4 

0.99 

3 

883 

9.763 

19.6 

148.0 

0.90 

3 

888 

9.768 

19.3 

146.3 

0.99 

• 

*      • 

1876.898 

160. 20 

1.035 

1878.760 

158.80 

1.09 

1879.752 

147.33 

0.982 

This  star  was  discovered  by  Mr.  A.  G.  Clark. 


t'  Cyffni. 


1876.901 


21.8 


260.3 


15.68 


383 


15  th  mag. 


2.  9790. 

o  =  21^  a3".o        d  =  10°  34'        (7  and  7). 


1878.714 
8.719 

1878.716 


21.2 
20.5 


132.5 
132.7 

132.60 


1.29 
1.32 

1.305 


3 

2 


383 
383 


I20 
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2.  9804. 


o    ..» 


a  =  21"  27"" .4         (J  =  20    II 


(7  and  8). 


Date. 

Sid.  Time. 

P 

e 

J 

Wt. 

Power. 

Remarks. 

h. 

1878.719 

20.7 

328.6 

2.88 

3 

383 

8.818 

21.0 

328.8 

2.79 

3 

606 

1878.768 

328.70 

2.835 

Anonyma. 

a  =  21^  32'".o        6 

=  —  16'  10'        (8.5  and  13). 

1875.902 

23.3 

125.0 

2.17 

2 

383 

9.754 

20.8 

1^.4 

2.10 

2 

606 

• 

1877.828 

124.20 

2.135 

ti.  Cysrni  =  2.  S899. 

• 

a  =  21^  38^.7        6  =  28'  13'        (5  and  6). 

1878.845 

21.7 

118.2 

3.79 

3 

383 

8.848 

22.2 

119. 3 

3.68 

3 

383 

9-754 

19.9 

119. 8 

3.65 

3 

606 

9.760 

19.2 

120.6 

3.65 

3 

383 

• 

9.762 

19.9 

119. 1 

3.74 

3 

606 

1879.394 

119.40 

3.702 

2.  a84r. 

a_2i»»5i"».9        <f_-.4'»4'        (8  and  8). 

1879.732 

21.3 

303.6 

1.30 

2 

606 

9-735 

20.1 

305.8 

1.22 
1.260 

2 

606 

• 

1879.734 

304 . 70 

2.  a87«.           AanA^'^^. 

2 

a  —  22'»  4™.5 

(J  =  58*'4i'        (6  and  7). 

1879.730 

20.9 

315-9 

21.62 

3 

606 

9-738 

19.7 

316.3 

21.69 
21.655 

3 

606 

1879.734 

316.10 

AP  = 

—      O.OI 

+  0.006 

316.09 

21.661 
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B  and  C.  (7  and  8). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1879.730 
9.738 

h. 

31.1 
19.9 

e 
143.1 
145.8 

n 

0.68 
0.69 

3 
3 

888 
606 

* 
• 

1879.734 

143.95 

0.685 

a  = 

2.9881. 

=22»»  9».i        6  =  28*  57'        (7  and  8). 

1879.73a 
9.735 

31.5 
30.4 

101.7 
105.0 

1.61 
1.60 

2 

2 

606 
606 

1879.734 

103.35 

1.605 

0  = 

80  Pei^asi.        A  and  B. 

=  22'*  14"4        <5  =:i  5"  ii'        (6  and 

n). 

1875. 7ai 
5.803 
5.833 
9.73a 

33.0 

31 .0 
17.6 
18.5 
18.6 

6.23 
6.38 

.     . 
6.36 

3 
3 

• 

2 

383 

383 

383 
606 

• 

1876.770 

18.93 

6.333 

A  and  C            (6  and  12). 

• 

1875. 7ai 
5.803 

5.833 
9.73a 

31.8 

331.3 
321.8 
219.0 
222.4 

9.70 
9.91 

.           . 

10.21 

3 
3 

2 
2 

383 

383 

383 
606 

1876.770 

221 . 10 

9.940 

a  = 

2.  3899. 

22*»  I5™.i        6  =  24**  20'        (8  and 

10). 

* 

1879.73a 
9-735 

33.3 
ao.7 

29.2 
-28.6 

6.85 
6.82 

2     . 

2 

606 
606 

1879.734 

28.90 

6.835 

-77  App.  VI 
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34  Vegani. 

a  =  22*»  20™. 5        <5  =  3"  47'        (6  and  13). 


Date. 


1875.719 
5.828 

1875.774 


Sid.  Time. 

P 

S 

Wt. 

Power. 

h. 

•  • 

•  • 

■ 

e 

225.9 
220.7 

n 
2.56 

2.66 

3 

2 

383 
606 

223.30 

2.610 

Remarks. 


C  Aquarii  =  ^.  3909. 

o  =  22*>  22™.6        (J  =  —  o*  38'        (4  and  5). 


1875.908 

5.921 
5.970 
5.976 
8.870 

8.873 
8.875 

9.735 
9.738 
9.741 
9.749 


1878.123 


6.5 
0.5 
i.o 
22.2 
22.3 
22.0 
21.0 
22.1 
22.1 
21.6 


337-4 
331.8 

333.9 
333.1 
156.3 
335.2 

334.9 
332.6 

332.6 

333.4 

333.4 


333.96 


4. II 
3.61 

3.91 
3.84 

3.49 
3.39 
3.45 

3.59 
3.46 
3.26 

3.31 


3.565 


I 
3 
3 
3 

3 

2 

3 

2 

2 

3 
3 


383 
606 

383 
383 
'  383 
383 
383 
383 

383 
606 

606 


Diffuse  images. 


-2.  9930.         A  and  B. 

o  =  22*»  28™.2        <J  =  3*  32'        (7  and  8). 


1878.870 
8.873 


1878.872 


1878.873 


22.5 
22.5 


AP  = 


143.4 
143.3 


143.35 
0.00 


143.35 


13.71 
13.60 


13.655 
+     0.005 

13.660 


3 
3 


383 
383 


A  and  0. 


22.7 


62.5 


22.20 


383 


C  is  14th  mag. 


1879.754 
9.768 

1879.761 


22.1 
22.0 


I^alande  44976. 


00b    niXti 


22^  33^.2         (5  =  —  13"  14'        (g  and  9.2). 


137.0 
316.3 

316.65 


4.42 
4.36 

4.390 


3 
3 


606 
606 
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O.  2.  47T. 

o  =  aa*  aS'n.a       d  =  45°  ai'       (7  and  11). 


Date. 

^m  ....  ^n'u  . — 

Sid.  Time. 

/ 

S 

Wt. 

Power. 

Remarks. 

1879.738 
9.75a 

h. 
31.3 

19.8 

0 

152.7 
153-3 

1$ 
5.03 
4.99 

3 

2 

606 
383 

1879.745 

153.00 

5.0X0 

- 

Bradley  SOU. 

a  =  22>>  4X».6           <J  =  —  4*  5 1'           (8  and  8). 

1879-754 
9.768 

2X.3 
31. 8 

252.8 
253.6 

3-54 
3-71 

3 
3 

606 
606 

1879.761 

253.20 

3.625 

0  : 

• 

0.  2.  936. 

=  22»>  52™.6        d  =  8*  44'       (8  and  8). 

1 

1879.754 
9.768 
9.776 

22.4 
22.5 
22.9 

167.2 
166.5 
168.3 

0.36 

0.35 
0.37 

3                  888 
3        ;          888 

3                  888 

1 

* 

1 
i 

X 879. 766 

167.33 

0.360 

1 

Q  : 

0.  2.  483. 

=  22»>   53«,2          d=  XX*   5' 

(6  and  8). 

1878.818 

9-754 
9.768 

9-776 

21.3 
22.6 
22.3 
22.7 

208.3 
206.x 
206.4 
205.7 

0.98 
X.08 
X.XX 
1.05 

3 
3 
3 
3 

606 
888 
606 
606 

1879.529 

206.62 

1.055 

2.  9078. 

a  =  23*>  1™.7        d  =  32*  xT 

(7  and  8). 

1878.870 
8.873 

23.0 

22.8 

143-8 
144-7 

8.52 
8.54 

3 

3 

en    en 

00    00 
en    en 

1878.871 

144.25 

8.530 
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2.  9989. 


a  = 

.23b  71x1.2 

6  =  19*  20'       (9  and  10). 

Date. 

Sid.  Time. 

P 

i 

Wt. 

Power, 

Remarki. 

1878.818 

h. 
21.6 

e 
142.0 

1.64 

3 

606 

8.826 

21.5 

141. 8 

1.64 

2 

606 

1878.822 

141.90 

1.640 

2.  3001. 

• 

a  =  23*»  I3™.7        <J  =  67*  27'        (6  and  8). 

1879.820 

21.9 

193.4 

2.52 

2 

383 

9.828 

22.7 

191. 9 

2.85 

3 

383 

9.831 

22.9 

193. 1 

2.77 

3 

383 

9.834 

21.3 

195.5 

2.76 

3 

606 

1879.828 

193.48 

2.725 

2.  S006. 

a  —  23»»  I5™.4        6  =  34*  47'        (8  and  9). 

1879.768 

23.0 

171. 1 

5.25 

3 

606 

9.776 

23.2 

170.5 

5.32 
5.285 

3 

* 

606 

1879.772 

170.80 

2.  3008. 

a  =  23''i7"'.5        d  =  — 9*  7'        (7  and  8). 

1879.751 

23.0 

254.3 

4.95 

2 

383 

9.754 

23.8 

255.6 

4.92 

3 

606 

9.768 

23.3 

254.3 

4.93 

3 

606 

1879.758 

254.73 

4.933 

0.  2.  SOO. 

a       23**  3i".7        <5       43°  46'        (6  and  7). 

1879.793 

23.3 

313.4 

0.53 

2 

888 

9.803 

23.0 

317.2 

0.48 

3 

888 

9.817 

22.6 

318.8 

0.54 

3 

606 

1879.804 

316.47 

0.517 
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0.  2.  fflS. 


a  =3  23^  52™.3       i  a:  34*  33*       (7  and  lo). 


Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

• 

Remarks. 

1878.856 
8.859 
8.867 

h. 
83.5 
21.9 

22.7 

0 
21.9 
25.8 
22.5 

n 
3.62 

3.5$ 
3.63 

3 
3 
3 

CO  CO  CO 
CO  00  00 
CO  CO  CO 

X878.861 

23.40 

3.600 

Anonyina. 

a  =  23*»  58«».5        <J  =  45°  0'        (9  and  lo). 

• 

1879.793 
9.817 

23.6 
22.9 

338.8 
341.6 

4.35 
4.15 

2 
2 

606 
383 

• 

This  star  was  observed  for  0.  S. 

547- 

1879.805 

340.20 

4.250 

0.  2.  ff47. 

a  —  23»»  59".2        6  —  45*  9'        (8  and  8). 

1879.803 
9.817 

23.3 
23.1 

293.9 
294.0 

4.33 
4.38 

3 
3 

606 
383 

1879.810 

293.95 

4.355 

' 

2.  8060. 

a  =  23^  59».5        d  =  17''  25'        (8  and  9). 

• 

1878.845 
8.848 
8.867 

22.1 
22.7 
23.1 

117. 8 

116. 9 

117. 9 

3.56 
3.68 

3.77 

3 

3 

2 

CO  CO  CO 

CO  CO  00 

CO  CO  CO 

1878.853 

117.53 

3.670 

2.  S061. 

a  =  23»»  59».5        d  =  17"  10'        (8  and  8). 

• 

1878.818 
8.826 

21.9 
21.8 

147.6 
147.4 

7.75 
7.7a 

3 

2 

606 
606 

1878.822 

147.50 

7.735 
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2.  3069. 

a  =  23*»  59'".9 

^=sr  A 

^6' 

(7  and  8). 

Date. 

Sid.  Time. 

P 

0 

s 

Wt. 

Power. 

Remarks. 

h. 

99 

1879.062 

2.8 

301.5 

1.57 

3        ^ 

606 

9.064 

2.3 

301.2 

1.46 

2 

383 

9.081 

3.6 

300.2 

1.38 

3 

383 

9.084 

2.7 

301.6 

1.40 

3 

383 

9.820 

22.3 

302.6 

1.56 

2 

383 

9.828 

22.9 

302.8 

1. 61 

3 

606 

9.831 

23.1 

302.9 

1. 51 

2 

606 

9.834 

21.5 

302.2 

1.48 

3 

606 

1879.450 

301.88 

1.496 

$  8. 

THE  COMPAl^IO]5T  OF  SIEIUS. 

The  companion  of  Sinus  was  discovered  by  Mr.  Alvan  G.  Clark  at  Cambridge, 
January  31,  1862,  with  the  i8>^-inch  objective,  made  by  Alvan  Clark  &  Sons  for 
the  University  of  Mississippi,  and  afterward  mounted  at  Chicago.  This  interesting 
discovery  appeared  to  confirm  the  theory  which  Bessel  had  drawn  from  the  variable 
proper  motion  of  Sirius,  and  the  attention  of  astronomers  was  naturally  turned  to  this 
companion,  which  has  been  frequently  observed.  The  earliest  observations  are  those 
made  by  Professor  G.  P.  Bond  with  the  15-inch  refractor  of  the  Harvard  College 
Observatory.  I  assisted  Professor  Bond  in  those  observations,  and  saw  the  companion 
on  several  nights.  Generally  it  was  a  difficult  object  in  the  Harvard  College  telescope, 
since  the  images  of  the  stars  were  often  very  unsteady,  and  the  companion  was  par- 
tially hidden  in  the  rays  of  the  bright  star.  On  joining  the  Naval  Observatory  in  the 
summer  of  1862, 1  found  that  Mr.  Ferguson  and  Captain  Gilliss,  the  Superintendent, 
had  looked  for  this  companion  with  the  9.6-inch  Equatorial  on  many  nights,  but 
without  success.  Several  trials  were  again  made  by  Mr.  Ferguson  and  myself  in 
1863  and  in  1864,  but  these  being  unsuccessful,  the  object  was  given  up  as  being  too 
difficult  for  the  Washington  telescope.  On  making  a  trial,  however,  in  the  twilight  on 
March  13,  1866,  I  saw  the  companion  without  the  least  difficulty,  it  being  as  easily 
seen  as  the  companion  of  Rigel.  I  observed  the  companion  of  Sirius  with  the  9.6-inch 
Equatorial  in  the  years  1866,  1872,  and  1873.  These  observations  were  made  with 
difficulty,  the  driving-clock  of  this  instrument  not  performing  well ;  and  the  observa- 
tions are  not  so  good  as  those  made  with  the  26-inch  refractor,  but  for  the  sake  of 
completeness  they  are  given  below.  The  angle  observed  in  1873  ^^^  probably  an 
error  of  +5°. 
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Date. 


Sid.  Time. 


1866.199 
6.238 
6.257 

1872.149 
2.239 
2.242 

2.245 
2.256 
2.264 
2.280 
1873.203 
1874.232 

4.235 
1875.265 

5.270 

5.287 
5.306 

1876.174 
6.187 
6,190 
6.228 
6.267 
6.272 

1877.228 
7.258 
7.263 
7.266 
7.269 

1878.232 

8.235 
8.243 

8.254 

8.263 
1S79.T91 

9.193 
9.196 

9.199 
9.212 
9.215 


h. 

7.4 

7.0 


7.7 

7.7 
8.0 

8.1 


6.8 
6.6 

6.7 
8.1 

7.9 

8.3 

6.7 

7.5 

7.9 
8.0 

8.0 

6.9 

7.3 
7.0 

7.5 

7.5 
6.9 

7.2 
5.8 
6.0 

6.3 
6.7 


76.4 

•  • 

71.7 
65.9 

62.9 

64.3 
64.5 

64.6 
64.1 
63.5 
65.8 
57.6 

58.5 
56.6 

56.2 

56.1 

56.6 

55.3 
56.0 

55.2 

55.4 

* 

54.9 

54.5 
53.8 

53.3 

53.3 

53.1 

53.4 

52.3 
51.6 

51. 1 

51.3 

52.2 

50.0 

50.4 

49.9* 
50.7 

50.4 
49.4 


II 


9.54 
0.67 

0.32 

• 

0.82 

• 

1. 71 
1.60 
1.28 
1.90 
1. 12 
1.04 

1. 17 
0.99 

1.36 
1. 01 

0-95 
1.26 

1. 18 
1.42 
1.07 
1.07 
1.16 
0.99 
0.87 
0.96 

0.93 
0.99 
0.91 
0.81 
0.61 

0.79 

0.70 
0.33 
0.74 
0.53 
0.46 
0.67 
0.57 


Wt. 


2 
2 

3 

4 

3 
2 

2 
2 

2 

3 
3 
3 

2 

2 
2 
2 
2 

3 

3 
2 

2 
2 
2 
2 

3 

2 

3 

2 


3 
2 

2 

4 

2 

3 

2 


Power. 


I 


280 
280 
280 
202 
202 
202 

279 

279 

279 

279 

279 
412 

412 

606 

606 

392 
392 
383 
383 
383 
383 
383 

383 
606 
606 
606 
606 
606 
606 
606 
6u6 

606  p 

383  s 

606 

383 
383 
383 
383 
383 
383 


Remarks. 


The  night  very  fair ;  p  good,  s  doubtful. 

The  night  bad. 

The  night  very  good. 


Two  comparisons. 

i  This  observation  and  the  following  were 
made  with  the  26-inch  refractor. 


Images  blazing. 


Faint  through  thin  clouds. 


Images  very  unsteady. 
[  Very  unsteady. 


Images  unsteady. 


Comp.  faint. 
Images  unsteady. 


The  following  are  the  mean  results  of  these  observations : 


Date. 

/ 

^ 

0 

n 

1866.231 

74.05 

10.212 

1872.239 

64.26 

11.462 

1873.203 

65.8 

11.12 

1874.233 

58.05 

I I. 105 

1875.282 

56.38 

11.078 

Number  of 
^observations 


2. 

7. 
I. 
2. 

4. 


3. 

5. 
I. 
2. 

4. 


Date. 


1876.220 

1877.257 
1878.245 

1879.201 


1 

e 

i» 

55.22 

II. 193 

53.38 

10.948 

51.70 

10. 764 

50.13 

10.550 

Number  of 
observations. 


6. 

5. 

5. 
6. 


6. 

5. 

5. 
6. 
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In  the  case  of  these  observations  each  single  observation  made  with  the  26-inch 
refractor  depends  on  five  settings  of  the  position  circle,  and  on  five  measurements 
of  the  double  distance.  From  the  28  observations  I  find  the  following  values  of  the 
probable  errors  of  a  single  observation : 


Probable  error  of  a  single  angle  of  position  z=  dz  0^.272 

at  5  =  I  i''.oo,  =  ±  0^.052 

of  a  single  distance,  zz  ±  o''.o79 


u 


u 


In  deriving  the  mean  results  all  the  observations  have  been  given  the  same  weight 
except  the  first  two  distances  observed  in  1 866,  which  have  been  given  a  weight  of 
one-half. 

§  9. 

THE  EENG  NEBULA  IN  LYRA. 

a  =  i«^  49™. I  d  =  32''  52' 

In  the  following  observations  of  the  faint  stars  near  this  nebula  the  stars  are 
designated  by  the  letters  a,  &,  c,  etc.,  a  being  the  brightest  of  these  stars,  and  the  one 
near  the  following  end  of  the  nebula.  The  angles  and  distances  are  referred  to  a, 
except  in  the  case  of  the  companion  of  the  triple  star  /,  where  these  quantities  are 
referred  to  /  itself.  My  estimated  magnitudes  of  these  stars  are  probably  too  bright, 
but  they  are  given  as  they  were  made.  Each  measure  is  the  result  of  two  settings 
of  the  position  circle  for  the  angle,  and  of  two  measures  of  the  double  distance. 


a  and  6. 


10  and  14'* 


Date. 

Sid.  Time. 

P 

S 

Wt. 

Power. 

Remarks. 

1877.580 
7.583 

h. 
18.0 

•          • 

0 
225.6 

225.4 

93.93 
93.87 

2 
3 

383 
383 

1877.582 

225.50 

93.90 

18.2 

m              • 

268.2 
267.8 

a  and  a 

1x5.85 
115.82 

(10 

and  13.14). 

* 

1877.580 
7.583 

2 
3 

383 
383 

1877.582 

268.00 

115.84 

a  and  d 

138.68 
138.49 

287.0 
286.8 

286.90 

(ic 

1  and  12.13). 

1877.591 
7.594 

1877.592 

17.3 
16.5 

3 

2 

383 
383 

138.58 
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• 

a  and  e 

('0 

and  12). 

Dafe. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

3S3 
3S3 

Remarks. 

1877.591 
7.594 

h. 
'7.5 

16.7 

0 
292.6 
292.6 

99 

123.15 
122.66 

3 

2 

_             -                  -                      —       — 

1877.592 

292 .  f.o 

122.90 

a  and  J 

'            (10  and  13.14). 

!     1877,580 
7.583 

17.8 

•          • 

3'3.7 
3'3  7 

313.70 

101.43 
102.16 

2 
3 

383 
383 

' 

1577.582 

101.79 

• 

a  and  g.         (10  and  13). 

1877.59' 
7.594 

17.6 

35'.' 
350.1 

77.18 
77.18 

3 

2 

383 
383 

• 

! 

1877.592 

350.60 

77.18 
f  and  /i. 

( 

I13' 

4  and  13.14). 

'877.59' 
'7.594 

255.' 
251.5 

3.73 
4.19 

3.96 

3 

2 

383 
383 

ft 

• 

'877.592 

253.30 

• 

(13.14  and  I4.'5)- 

/  and  U 

18^7.591 

7.594 

1  ■ 

5.9 
3.7 

17.81 
16.82 

3 

2 

383 
383 

1377.592 

4.80 

17.32 

The  following  estimates  were  made  to  connect  tlie  nebula  with  the  stars : 

(a)  The  right  line  a  to  5  is  11'^  outside  of  the  nebula. 

(j9)  The  right  line  a  to  c  very  nearly  bisects  the  darker,  interior  part  of  the  nebuhi. 

(r)  The  right  line  a  to  /  is  very  nearly  tangent  to  the  nebula. 

(^)  The  right  line  &  to  e  is  nearly  tangent  to  the  nebula. 

During  these  observations  no  star  was  seen  inside  the  above  ring  of  stars,  nor  any 
star  within  the  nebula  itself.  Afterwards  it  was  thought  tliat  a  star  was  seen  within 
the  nebula,  but  I  could  not  measure  it. 

OBSERVATWNS  MADE  WITH  THE  9.6-INOn  EQUATORIAL. 

While  making  his  observations  at  Santiago,  Chili,  Captain  Gilliss  observed  the 

differences  of  right  ascension  and  declination  of  a  number  of  double  stars,  and  from 

these  observed  differences  he  had  his  computers  determine  the  angles  of  position  and 

the  distances  of  the  stars.     Being  desirous  of  comparing  the  accuracj'  of  such  angles 
17 77  App.  7^ 
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and  distances  with  that  of  those  found  by  observing  with  a  filar  micrometer,  Captain 
GiLLiss  directed  me  in  1863  to  observe  certain  double  stars  with  our  9.6-inch  refractor. 
These  observations  were  made  under  unfavorable  circumstances,  the  driving-clock  of 
this  instrument  being  very  troublesome,  but  a  comparison  showed  that  the  positions 
found  with  the  filar  micrometer  w^ere  decidedly  better  than  those  deduced  from  the 
observed  dififerences  of  right  ascension  and  declination. 

The  following  are  the  stars  observed  by  me  in  1863.'  These  observations  were 
made  soon  after  the  object-glass  had  been  refigured  by  Alvan  Clark  &  Sons,  and 
before  the  value  of  a  revolution  of  the  screw  of  the  micrometer  had  been  well  deter- 
mined. I  have,  therefore,  revised  my  former  reductions,  and  have  computed  the  dis- 
tances with  the  value  of  a  revolution. 

The  approximate  values  of  the  right  ascensions  and  declinations  are  given  for 
1880.0. 

1 1  ]?[onocerotifi(  =  X  919.         A  and  B, 

T  =  6"  22".)        J  =  ~  6"  56'        (5  and  6). 


Dale. 


Sid.  Time. 


h. 


1863.205 


•  • 


99 


130.1 


7.47 


VVt. 


Power. 


Remarks. 


2S0 


A  and  C, 


1863.205 


■        • 


123.0 


9.81 


280 


Clouds ;  only  one  measure  of  distance. 


B  and  C. 


1863.205 


106.8        :         .      .  •?  280  Clouds. 


3  ]Vavi!»  =  ^\  1138. 

a  =  71*  39'".g        rf  =  —  \\*  24'        (6  and  7). 


1863.243 


8.2 


338.6 


16.70 


280 


S  I¥a%is  =  ^.  1146. 


o  =  7''  42"'. 3         <]  =  —  11"  54' 


(5  and  7). 


1863.197 


8.5 


15.8 


3.82 


280 


<p''  Cancri  =  2^.  ia«3. 

a  =  8''  I9"'.6         (^  =  27"  20'         (6  and  6.5). 


1 863 . 268 


1 1. 4 


214.5 


4.97 


280 
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v'  Caneri  =  2.   1SS4. 

a  =  8»'  I9»».7         6  =  24°  55'         (6  a^d  7). 


1863.236 
3.301 

1863.268 


1 

■       Date.          Sid.  Time. 

1 

1 
/                     ' 

1 
0                    II 

39.8               5.98 

Wi. 

Power.                                   Remarks. 

1863.268 

h. 
10.3 

4 

1 

1 
1 
280 

1                                                                           ! 

P.  I08  =2.  1343, 

a  =  8'»  29"'.4        rf  =  7"  3'        (6  and  8). 


3 
3 


280 
280 


P.  160  =  2.  1«70. 

a  =  8»»  39'".3         (J  =  -  2"  9'        (6.6  and  7.6). 


260.1 


4.88 


280 


2.        66. 

0=10"  37*". I         ^  =  S°  23'        (6  and  7). 


10.3 
10.8 


240.6 
239.1 


6.42 
6.94 


239.85 


6.68 


3 
2 


280 
280 


2,  1483. 


a  =  10''  45">.9         cJ  =  8'  7'         (8  and  9). 


1863.292 


II. 4 


304 -9 


11.32 


2S0 


SI  I^eoniM  =  2.  1487. 

a=io^49"M    <5=25°24'    (5  and  7). 


1863.292 


12.6 


102.2 


6.33 


280 


^\  I 


a  _=  1 1''  20'".7    (5  =  3"  40'    (C  and  7). 


1863.301 


12.5 


149.7 


30.12 


280 


# 
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^\  1604.         A  andS. 

(1—^2^  3'".3        (J=  —  ii"  ii'        (6.5  and  9). 


1863.312 


1863.499 
3-542 


1863.520 


1863.499 


1863.599 


Date. 

Sid  Time. 

1863.312 

h. 
12.8 

1 863 .312 

12. 8 

94.6 


s 

Wt. 

II 

11.38 

3 

Power. 


Remarks. 


2bo 


A  and  C. 


13.2 


18.3 


1863.580   I      19.7 


91.6  48.51 


280 


2.  1636. 

a  =  \2^  i6'".4        6      5°  58'        (6  and  9). 


335-4 


19.96 


S  Serpentis  =  2.   1930. 

a  =  IS**  13™        <5  =  2°  14'        (5  and  lo). 


10.59 


«S1  liibrae. 

a  =  15I1  57™.7        J  =  —  11°  2'        (6  and  9). 


70.6 
68.9 

69.75 


7.02 
7--49 

7.255 


2 

3 


280 
280 


2.   1999. 

a=i5h  57^.7        j__ij<»7'        (7.5  and  8). 


100.6 


10.72 


280 


i^  fScorpii. 

a=  i5»>  58"'.5         J  =  -  19°  29'         (2  and  4). 


24.5 


•3.97 


280 


a  Herculis  =  2  2I40* 

a  =    7*>  9™.2         <J  =  14°  32'         (3  and  6). 


116.5 


4.26 


280 
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Date. 


1863.608 


1863.608 


1863.608 


2.  9149. 

a  :=  i7*>  i3™.6        (J  =  —  6°  16'        (9  and  9). 


Sid.  Time. 


h. 
18.4 


23.9 


i» 


7.82 


Wt. 


Power. 


280 


y  Serpentis. 

a  =  i7»»  14™        <5  =  —  12°  43'        (6  and  10). 


17.8 


31.6 


48.09 


280 


2.  3304. 

o  =  i7»»  39n».7        (5  =  —  13°  14'        (7  and  7). 


19.0 


24.7 


14.90 


280 


Remarks. 


2.  3334. 

0=17^  46»".4        cJ  =  -  7»  56'        (8.6  and  9). 


280 


a=  I7*»  59™.3 


O     ^^1 


i5  =  2''  33 


(4  and  6). 


1863.608 

20.3 

106.9 

5.75 

3 

280 

3.619 

19.3 

106.1 

6.05 

3 

380 

3.633 

17.6 

104.9 

5.88 

3 

400 

3.671 

18. 1 

105.0 

5.65 

3 

400 

3.677 

19.0 

104.8 

5.73 

3 

400 

1863.643 

105.54 

5.81 

2.  3344. 

.  o=i7»»  50"».8        d  =  o'*  7' 

(7  and  7). 

1863.633 

18.3 

376.1 

0.85              3 

400 

7).    • 

• 

• 

2.  3345. 

a       17»>  si^.s        <5       18"  21' 

(7  and 

• 

1863.619 

30.1 

295.7 

2.98              3 

400 

70  Ophiiichi  = 

2.  33r3< 

t 

•34 


OBSERVATIONS  OF  DOUBLE  STARS. 


73  Ophiachi  =  2.  3381. 

a  =  18"'  3". 4  1  =  3'  58'  (6  and  7). 


2.  3388. 

0  =  18'' 4".4        <5  =  2°3i'        (gandli). 


1 

1       Date. 

Sid.  Time. 

P 

s 

Wt. 

Power. 

Remarks. 

1863.633 

h. 
18.6 

0 
257.7 

It 
1.38 

4 

400 

• 

a  - 

-2.  aasT. 

=  18^  4™.4        <J  =  2*  35'        (10  and  lo). 

■ 

1863.633 

19. 1 

150.8 

22.22 

3 

28  D 

1863.633 


19.7 


63.0 


16.18 


280 


99  Serpentis  =  ^.  3316. 

a  =  i8»»  2i«  I        d  =  o"  6'        (6  and  8). 


1863.633 


20.1 


20.5 


4.09 


400 


^.  3391. 

a  =  i8»»  42".4        <J  =  -  6°  8'        (7  and  10). 


331.5 


38.87 


280 


e  Serpentis  =  .2^.  34 1 7. 

a  =  iS*'  50'".4        cJ  =  4*'  i'        (4  and  4). 


1 

1863.633 

3.671 

1 

20.9 
18.9 

104.5 

102.9 
103.70 

22.19 
21.76 

3 
3 

400 
400 

1 

1 

1    1863.652 

21.975 

a  = 
342.1 

=  19*^   0'".2 

f.  3447, 

(J=  -  1°  31'        (7anc 

I9). 

* 

1 

1    1863.651 

20.7 

24.35 

2 

400 

OBSERVATIONS  OF  DOUBLE  STARS. 


133 


S.  360I. 

• 

a  —  i9»»  50™.7        cJ  —  i"  36'        (8  and  10). 

1 

Date. 

! 

Sid.  Time. 

P 

S 

Wt. 

Power. 

Remarks. 

1 
1 

1863.676    i 

1 

h. 
19.6 

0 
163.9 

7.65 

3 

280 

^\  3613. 

a  —  19b  55"'.6        rl  —  6*  36'        (3  and  9). 

1863.676 

20.4 

53.1 

38.18 

3 

1 
280 

2.  3613. 

a  —  ig^  55™.7         6—  lo' 

24'        (7  and  8). 

1863.676 

21.4 

347.5 

• 

4.29 

2 

1          400 

• 

§  10. 


TABLES  FOE  COMPUTING  REFRACTION. 


If  q)  be  the  latitude  of  the  place  of  observation,  and  we  denote  by  S  and  t  the 
declination  and  hour  angle  of  a  star,  by  z  its  zenith  distance,  and  by  q  the  parallactic 
angle,  we  have  from  the  spherical  triangle  between  the  pole,  the  zenith,  and  the  star : 


If  we  put 


cos  z 
sin  z  cos  q 
sin  z  sin  q 

sin  n 
cos  n  sin  N 
cos  n  cos  N 


sin  ^  sin  d  +  cos  q>  cos  S  cos  t 
sin  (p  cos  S  —  cos  q)  sin  8  cos  t 
cos  (p  sin  t 

cos  q>  sin  t 
cos  9>  cos  t 
sin  ^ 


we  shall  have  for  computing  z  and  q ; 

tang  ^  sin  (7  =  tang  w.  cosec  (^  +  S) 
tang  ^  cos  q  =  cotang  (iV  +  6), 

Generally  we  may  use  for  equatorial  observations  the  simple  formula  for  refrac- 

dz  z=  k.  tang  z : 


tion. 


where  k  =  bl'^-^S-     The  corrections  for  the  observed  hour  angle  and  declination  are 


dt  =  + 


k.  cos  q>  mi  t  i      ^-  t^'^ff  ^  si^^  -^ 


=  + 


cos  n  cos  rf  sin  {N  +  <J)  cos  <J  sin  ( JV  +  <J) ' 


J6  ziz  —  k.  cotang  {N  +  S). 
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•For  computing  the  differential  refraction  for  the  distance  and  the  angle  of  posi- 
tion, we  have  the  following  formulaj  given  by  Bessel,  Astronomische  Untersuchungenj 
Bd.  I,  p.  165. 

k       {  )  ' 

,  (T  z=  s"  +  s".  -^Q^  Jtang  z"  cos  {p  —  qY+i  h 

t  • 

i 

k     {  .  ) 

TT  zzp^  —  -7 —  ^tang  z^  cos  {p  —  q)  sin  (p  —  q)+  tang  z  sin  q  tang  <5>. 

I 

In  these  formulae  s  and  j)  are  the  observed  values  of  the  distance  and  angle  of 
position,  and  (J  and  tt  are  the  corrected  values.  The  other  symbols  have  the  mean- 
ings given  above. 

The  following  table  gives  for  the  latitude  of  the  Naval  Observatory  ^zz-f  38° 
53'.65,  the  values  of  N,  log  cos  n,  and  log  tang  w,  for  each  minute  of  the  hour  angle 
The  first  hour  of  this  table  was  computed  directly,  and  for  the  rest  an  attempt  was 
made  to  use  a  manuscript  table  computed  many  years  ago  at  the  Observatorj'',  but  it 
was  found  so  full  of  small  errors  that  this  part  of  the  table  has  been  computed  anew 
by  Professor  Frisby.  We  may  take  cos  n  positive,  and  N  will  have  the  same  sign  as 
the  cosine  of  the  hour  angle,  and  tang  n  that  of  the  sine. 

The  table  for  the  factor  k  is  from  Bessel's  AstronomiscJie  UnterstAchungen^  Bd.  I, 
p.  1 98.     This  factor  is  of  this  form  : 

k  —  ap^  y\ 

but  generally  in  differential  work  we  may  take  k  zz  a.     This  factor  is  expressed  in 
seconds  of  arc. 
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For  hour  angles  between  I2^  and  24^  add  12 
hour  angle ;  tan  n  that  of  the  sine. 

18 77  App.  VI 


/ 

N 

cos  n 

tan  n 

/ 

/ 

N 

cos  n 

tan  n 

/ 

h.  ni\ 

0    t 

h.  m. 

h.  ni. 

0      r 

h. 

m. 

0   0 

51   6.3 

0 

.00000 

CO  neg. 

12   0 

0  46 

50   32.2 

9.99471 

9.19610 

14 

0   I 

6.3 

0 

.00000 

7.53097 

"  59 

0  47 

30.7 

9.99448 

9.20554 

13 

0   a 

6.3 

9 

.99999 

7.83200 

ir  58 

0  48 

29.1 

9.99424 

9.21479 

12 

0   3 

6.2 

9. 

.99998 

8.00910 

II  57 

0  49 

27.6 

9.99400 

9.22386 

II 

0   4 

6.1 

9 

99996 

8.13304 

II  56 

0  50 

26.0 

9.99375 

9.23274 

10 

0   5 

6.0 

9. 

99994 

8.22996 

u  55 

0  51 

24.3 

9.99350 

9.24145 

9 

0   6 

5.8 

• 

9 

99991 

8.30916 

II  54 

0  52 

22.6 

9.99324 

9.25000 

8 

0   7 

5.6 

9 

99987 

8.37613 

II  53 

0  53 

20.9 

9.99297 

9.25839 

7 

0   8 

5.3 

9 

.99984 

8.43413 

XI  52 

0  54 

19. 1 

9.99271 

9.26662 

6 

0   9 

5.0 

9 

999^0 

8.48530 

II  51 

0  55 

17.3 

9.99244 

9.27471 

► 

5 

0  10 

4.7 

9 

.99975 

8.53108 

II  50 

0  56 

15.5 

9.99216 

9.28266 

4 

0  11 

4.4 

9 

.99970 

8.57250 

II  49 

0  57 

13.7 

9.99188 

9.29048 

3 

0  13 

4.0 

9 

.99964 

8.61031 

II  48 

0  58 

II. 8 

9.99159 

9.29816 

• 

2 

0  13 

3.6 

9 

.99958 

8.64500 

II  47 

0  59 

9.9 

9.99130 

9.30571 

I 

0  14 

3.2 

9- 

99951 

8.67732 

II  46 

I   0 

7.9 

9.99100 

9.31314 

■  II 

0 

0  15 

2.8 

9 

.99944 

8.70731^ 

II  45 

I   I 

5.9 

9.99070 

9- 32045 

10 

59 

0  16 

2.3 

9. 

.99936 

8.73538 

II  44 

I   2  . 

3.9 

9.99040 

9.32765 

10 

58 

0  17 

1.7 

9- 

.99927 

8.76174 

II  43 

I   3 

50   1.8 

9.99009 

9.33474 

10 

57 

0  18 

X.2 

9 

.99918 

8.78660 

II  42 

I   4 

49  59.7 

9.98977 

9.34172 

10 

56 

0  19 

51   0.6 

9- 

99909 

8.810Z3 

II  41 

I   5 

57.6 

9.99945 

9.34859 

10 

55 

0  20 

50  59.9 

9 

99900 

8.83245 

II  40 

I   6 

55.4 

9.98912 

9.35537 

10 

54 

0  21 

59.3 

9. 

99890 

8.85368 

II  39 

I   7 

53.2 

9.98879 

9.36205 

10 

53 

0  22 

58.6 

9. 

99879 

8.87394 

II  38 

I   8 

51.0 

9.98846 

9.36863 

10 

52 

0  23 

57.9 

9. 

99868 

8.89329 

II  37 

I   9 

48.7 

9.98812 

9.37512 

10 

51 

0  24 

57.1 

9. 

99857 

8.91183 

II  36 

I  10 

46.4 

9.98777 

9.38152 

10 

50 

0  25 

56.3 

9. 

99844 

8.92961 

II  35 

I  II 

44.0 

9-98742 

9.38784 

10 

49 

0  26 

55.5 

9' 

99831 

8.94670 

II  34 

I  12 

41.6 

9.98706 

9.39407 

10 

48 

0  27 

54.6 

9^ 

99818 

8.96315 

'I  33 

I  13 

39.2 

9.98670 

9.40022 

10 

47 

0  28 

53.8 

9. 

99804 

8.97901 

II  32 

I  14 

36.8 

9.98634 

9.40629 

10 

46 

0  29 

52.9 

9. 

99789 

8.99432 

II  31 

I  15 

34.3 

9.98597 

9.41228 

10 

45 

0  30 

51.9 

9. 

99775 

9.00910 

11  30 

I  x6 

31.7 

9.98559 

9.41820 

10 

44 

0  3t 

50.9 

9. 

99760 

9.02341 

11  29 

I  17 

29.2 

9.98521 

9.42404 

10 

43 

0  32 

49.9 

9. 

99744 

9.03727 

II  28 

I  18 

26.6 

9.98483 

9.42981 

10 

42 

0  33 

48.8 

9. 

99727 

.  9.05071 

II  27 

I  19 

23.9 

9.98444 

9.43552 

10 

41 

0  34 

47.7 

9- 

997" 

9-06374 

II  26 

I  20 

21.2 

9.98404 

9.44116 

10 

40 

0  35 

46.6 

9- 

.99694 

9.07641 

II  25 

I  21 

18.5 

9.98364 

9.44673 

10 

39 

0  36 

45.5 

9 

.99676 

9.08872 

II  24 

I   22 

15.8 

9.98324 

9.45224 

10 

38 

0  37 

44-3 

9 

.99658 

9.10071 

II  23 

I   23 

13.0 

9.98283 

9.45768 

10 

37 

0  38 

43.1 

9 

.99639 

9. 1 1236 

II  22 

I   24 

10. 1 

9.98241 

9.46306 

10 

36 

0  39 

41.9 

9 

.99619 

9.12374 

II  21 

I   25 

7.2 

9.98199 

9.46838 

10 

35 

0  40 

40.6 

9 

.99599 

9.13482 

II  20 

I   26 

4.3 

9.98157 

9.47365 

10 

34 

0  41 

39.3 

9 

99579 

9.14564 

II  19 

I   27 

49   1.4 

9.98114 

9.47886 

10 

33 

0  42 

37.9 

9 

99559 

9.15620 

II  18 

T   28 

48  58.4 

9.98071 

9.48402 

10 

32 

0  43 

36.5 

9 

.99537 

9.16652 

II  17 

I   29 

55.4 

9.98027 

9.48912 

10 

31 

0  44 

35.1 

9 

.99516 

9.17659 

II  16 

I   30 

52.4 

9.97983 

9.49416 

10 

30 

0  45 

33.7 

9 

.99494 

9.18645 

II  15 

I   31 

49.3 

9.97938 

9.49916 

10 

29 

0  46 

50  32.2 

9 

.99471 

9.19610 

11  14 

I   32 

48  46.1 

9.97893 

9.50410 

10 

28 

to  the  preceding  argument.    N  has  the  sign  of  the  cosine  of  the 
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h.  m. 
32 

33 

34 

35 

36 

37 

38 

39 
40 

41 

43 

43 

44 

45 
46 

47 
48 

49 
50 

51 
52 
53 
54 
55 
56 
57 
58 

59 
o 

I 


2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 

14 

15 
t6 

17 

18 


48  46.1 
42.9 

39.7 

36.5 

33.2 
29.9 

26.5 

23.1 

19.6 

16. T 

12.6 

9.0 

5.4 
48    1.7 

47  58.0 
54.3 
50.5 

46.7 
43.8 

38.9 
35.0 

'  31.0 

26.9 

22.8 

18.7 

14.6 

10.4 

6.1 

47   1.8 

46  57.5 

53.1 

48.7 

44.2 

39.7 

■35-1 

30.5 
25.8 

21. 1 

16.4 

II. 6 

6.7 
46   1.8 

45  56.8 
51.9 
46.9 
41.8 

45  36.7 


COS  H 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
0 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


97893 
97847 
97801 

97754 

97707 

97659 
97611 

97562 

975x3 

97464 

97414 

97364 

97313 
97261 

97209 

97157 
97104 

97051 

96997 

96943 
96888 

96833 

96777 
96721 
96665 
96608 

96551 
96493 
96434 

96375 
96316 
96256 
96196 
96136 

96075 
96013 

95951 
95889 
95826 

95763 
95699 
95635 
95570 

95505 
95440 

95374 
9530S 


9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 


tan  n 

/ 

/ 

N 

cos  H 

tan  n 

/ 

h. 

m. 

h. 

m. 

0    t 

h. 

m. 

.50410 

10 

28 

2 

18 

45  36.7 

9.95308 

9.69120 

9 

42 

.50899 

10 

27 

2 

19 

31.5 

9 

.95241 

9 

.69461 

9 

41 

.51384 

10 

26 

2 

20 

26.3 

9 

■95174 

9 

.69800 

9 

40 

.51864 

10 

25 

2 

21 

21.0 

9 

.95106 

9 

.70137 

9 

39 

. 52340 

10 

24 

2 

22 

15.7 

9 

.95038 

9 

.70472 

9 

38 

.52811 

10 

23 

2 

23 

10.3 

9 

.94970 

9 

.70805 

9 

37 

.53277 

10 

22 

2 

24 

45   4.9 

9. 

.94901 

9 

.71136 

9 

36 

.53739 

10 

21 

2 

25 

44  59.4 

9 

.94832 

9. 

.71465 

9 

35 

.54197 

10 

20 

3 

26 

53.9 

9 

.94762 

9. 

.71792 

9 

34 

.54651 

10 

»9 

3 

27 

48.3 

9 

.94692 

9 

.72117 

9 

33 

.55100 

10 

18 

2 

28 

42.7 

9 

,94622 

9 

.72440 

9 

33 

.55545 

10 

17 

2 

29 

37.0 

9< 

.94551 

9 

.72761 

9 

31 

.55987 

10 

16 

2 

30 

31.3 

9 

.94479 

9 

.73080 

9 

30 

.56425 

10 

15 

2 

31 

25.5 

9 

.94408 

9. 

.73398 

9 

39 

•  56859 

10 

14 

2 

32 

19.7 

9 

.94336 

9< 

.73714 

9 

38 

.57289 

10 

13 

2 

33 

13.8 

9 

.94263 

9" 

.74028 

9 

27 

.57716 

10 

12 

2 

34 

.     7.8 

9 

.94190 

9 

.74340 

9 

36 

.58139 

10 

II 

2 

35 

44   1.8 

9 

.94117 

9< 

.74650 

9 

25 

.58558 

10 

10 

3 

36 

43  45.8 

9' 

.94043 

9 

. 74959 

9 

24 

. 58974 

10 

9 

2 

37 

49-7 

9 

.93969 

9 

.75266 

9 

23 

. 59388 

ro 

8 

2 

38 

43.5 

9 

.93895 

9. 

7557* 

9 

33 

. 59798 

10 

7 

2 

39 

37.3 

9" 

.93820 

9 

.75875 

9 

31 

.60204 

10 

6 

2 

40 

31. 1 

9< 

.93745 

9 

.76177 

9 

30 

.60607 

10 

5 

2 

41 

34.8 

9 

.93669 

9 

.76477 

9 

19 

.61007 

10 

4 

2 

42 

18.4 

9 

.93593 

9. 

.76776 

9 

18 

.61404 

10 

3 

2 

43 

12.0 

9 

.93517 

9« 

.77073 

9 

17 

.61798 

10 

2 

2 

44 

43   5.5 

9 

.93440 

9. 

.77369 

9 

16 

.62189 

10 

I 

2 

45 

42  59.0 

9 

.93363 

9 

.77663 

9 

>5 

.62578 

10 

0 

2 

4'J 

52.4 

9 

.93286 

9< 

.77956 

9 

14 

1.62963 

9 

59 

2 

47 

45.7 

9 

.93208 

9 

.78247 

9 

13 

1.63346 

9 

58 

2 

48 

390 

9- 

93130 

9 

.78536 

9 

12 

1.63726 

9 

57 

2 

49 

32.3 

9 

.93051 

9- 

.78824 

9 

II 

1.64103 

9 

56 

2 

50 

25.5 

9 

.92972 

9- 

791  u 

9 

10 

1.64477 

9 

55 

2 

51 

18.6 

9 

. 92893 

9. 

79396 

9 

9 

(.64849 

9 

54 

2 

52 

II. 7 

9 

.92814 

9. 

79680 

9 

8 

1. 65218 

9 

53 

2 

53 

42   4.7 

9- 

.92734 

9. 

.79962 

9 

7 

1.65585 

9 

52 

2 

54 

41  57.6 

9 

.92654 

9. 

80243 

9 

6 

1.65949 

9 

51 

2 

55 

50.5 

9 

92573 

9- 

80522 

9 

5 

. 663 1 1 

9 

50 

2 

56 

43.3 

9 

.92492 

9. 

80800 

9 

4 

. 66670 

9 

49 

2 

57 

36.1 

9 

.92411 

9. 

81077 

9 

3 

.67027 

9 

48 

2 

58 

28.8 

9 

92329 

9. 

81352 

9 

2 

.67382 

9 

47 

2 

59 

21.5 

9. 

.92247 

9. 

81626 

9 

I 

.67734 

9 

46 

3 

0 

14. 1 

9 

92165 

9- 

.81898 

9 

0 

.68084 

9 

45 

3 

I 

41   6.6 

9. 

.92083 

9. 

82169 

8 

59 

.68432 

9 

44 

3 

2 

40  59- » 

9" 

92000 

9- 

82439 

8 

58 

.68777 

9 

43 

3 

3 

51.5 

9. 

91917 

9- 

.82708 

8 

57 

.69120  1 

9 

42 

3 

4 

40  43.9 

9- 

91834 

9- 

.82975 

8 

56 

For  hour  angles  between  12'' 
hour  angle  ;  tan  n  that  of  the  sine. 
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t 

N 

cos  n 

tan  n 

/ 

/ 

N 

cos  n 

tan  n 

t 

h.  m. 

e 

1 

h. 

m. 

h. 

m. 

0 

f 

h,  m. 

3   4 

40 

43.9 

9 

.9«834 

9.82975 

8 

56 

3 

50 

33 

39.9 

9.87760 

9.93958 

8  10 

3   5 

36.2 

9 

.91750 

9.83241 

8 

55 

3 

5X 

29.0 

9.87669 

9.94170 

8   9 

3   6 

28.4 

9- 

91666 

9.83506 

8 

54 

3 

52 

18.0 

9.87577 

9-94380 

8   8 

3   7 

20.5 

9 

.91582 

9.83769 

8 

53 

3 

53 

33 

6.9 

9.87486 

9.94589 

8   7 

3   8 

12.6 

9 

.91497 

9.84031 

8 

52 

3 

54 

32 

55.8 

9.87394 

9.94797 

8   6 

3   9 

40 

4.7 

9« 

.91412 

9.84292 

8 

5X 

3 

55 

44.6 

9.87303 

9.95004 

8   5 

3  10 

39 

56.7 

9. 

.9x327 

9-8455X 

8 

50 

3 

56 

33.3 

9.87212 

9.95210 

8   4 

3  IX 

48.6 

9. 

91242 

9.84809 

8 

49 

3 

57 

22.0 

9.87120 

9.954x5 

8   3 

3  12 

40.4 

9. 

91x56 

9.85066 

8 

48 

3 

58 

32 

10.5 

9.87029 

9.95618 

8   2 

3  13 

32.2 

9- 

91070 

9.85322 

8 

47 

3 

59 

3X 

59.0 

9.86938 

9.95820 

8   I 

3  14 

23.9 

9. 

90984 

9.85577 

8 

46 

0 

47.4 

9.86847 

9.96021 

8   0 

3  15 

15.5 

9. 

90S98 

9.85830 

8 

45 

I 

35.7 

9.86756 

9.96221 

7  59 

3  16 

39 

7.1 

9. 

90811 

9.86082 

8 

44 

2 

24.0 

9.86665 

9.96420 

7  58 

3  17 

38 

58.7 

9. 

90724 

9.86333 

8 

43 

3 

12. 1 

9.86574 

9.96617 

7  57 

3  18 

50.1 

9- 

90637 

9.86583 

8 

42 

4 

3X 

0.2 

9.86483 

9.96813 

7  56 

3  19 

41.5 

9- 

90550 

9.86831 

8 

4X 

5 

30 

48.3 

9.86393 

9.97009 

7  55 

3  20 

32.8 

9. 

90462 

9.87078 

8 

40 

6 

36.2 

9.86302 

9.97203 

7  54 

3  21 

24.1 

9« 

90374 

9.87324 

8 

39 

7 

24.0 

9.86212 

9.97395 

7  53 

3  22 

15.3 

9. 

90286 

9.87569 

8 

38 

8 

30 

If. 8 

9.86121 

9.97586 

7  52 

3  23 

38 

6.4 

9- 

90198 

9.87813 

8 

37 

9 

29 

59.5 

9.86031 

9-97777 

7  51 

3  24 

37 

57.4 

9- 

901 10 

9.88056 

8 

36 

10 

47.x 

9.8594X 

9.97966 

7  50 

3  25 

48.4 

9- 

90021 

9.88297 

8 

35 

11 

34.7 

9.85852 

9.98x54 

7  49 

3  26 

39.3 

9. 

89932 

9.88537 

8 

34 

12 

22.1 

9.85762 

9. 9834 X 

7  48 

3  27 

30.2 

9- 

89843 

9.88776 

8 

33 

X3 

29 

9.5 

9-85673 

9.98526 

7  47 

3  28 

21.0 

9. 

89754 

9.89014 

8 

32 

14 

28 

56.8 

9-85584 

9.98710 

7  46 

3  29 

II. 7 

9< 

89665 

9.89251 

8 

3X 

X5 

44.0 

9.85495 

9.98894 

7  45 

3  30 

37 

2.3 

9 

.89575 

9.89487 

8 

30 

16 

3X.I 

9.85406 

9.99076 

7  44- 

3  3t 

36 

52.9 

9 

.89485 

9.89721 

8 

29 

X7 

18.2 

9.85318 

9.99256 

7  43 

3  32 

43.4 

9 

. 39395 

9.89954 

8' 

28 

18 

28 

5.2 

9.85229 

.9.99435 

7  42 

3  33 

33.8 

9< 

89305 

9.90186 

8 

27 

X9 

27 

52.x 

9-85x41 

9.996x3 

7  4X 

3  34 

24.1 

9- 

.89215 

9.90417 

8 

26 

20 

38.9 

9.85054 

9.99789 

7  40 

3  35 

14.4 

9- 

89125 

9.90647 

8 

25 

21 

25.6 

9.84966 

9.99964 

7  39 

3  36 

36 

4.6 

9. 

89035 

9.90876 

8 

24 

22 

27 

12.3 

9.84879 

0.00138 

7  38 

3  37 

35 

54.8 

9. 

.88944 

9.91104 

8 

23 

23 

26 

58.9 

9.84793 

0.0031 I 

7  37 

3  38 

44.8  . 

9. 

88854 

9.91330 

8 

22 

24 

45.4 

9.84706 

0».004S2 

7  36 

3  39 

34.8 

9. 

88763 

9.9x555 

8 

21 

25 

3X.8 

9.84620 

0.00652 

7  35 

3  40 

24.7 

9- 

88672 

9.9x779 

8 

20 

26 

18.1 

9- 84534 

0.00821 

7  34 

3  4X 

14.6 

9- 

88581 

9.92002 

8 

X9 

27 

26 

4.4 

9-84449 

0.00988 

7  33 

3  42 

35 

4.4 

9. 

88490 

9.92224 

8 

18 

28 

25 

50.6 

9.84364 

0.01154 

7  32 

3  43 

34 

54.1 

9. 

88399 

9.92445 

8 

17 

29 

36.7 

9.84279 

0.01318 

7  31 

3  44 

43.7 

9. 

86308 

9.92665 

8 

16 

30 

22.7 

9.84195 

0.01481 

7  30 

3  45 

33-2 

9- 

88217 

9.92883 

8 

15 

3X 

25 

8.6 

9.8411X 

0.01643 

7  29 

3  46 

22.7 

9. 

,86126 

9.93x00 

8 

X4 

32 

24 

54.5 

9.84028 

0.01804 

7  28 

3  47 

12. 1 

9. 

88034 

9.933x6 

8 

X3 

33 

40.3 

9.83945 

0.01963 

7  27 

3  48 

34 

X.4 

9 

87943 

9.9353X 

8 

12 

34 

26.0 

9.83863 

0.02120 

7  26 

3  49 

33 

50.7 

9 

.87852 

9.98745 

8 

II 

35 

24 

II. 6 

9.83780 

0.02277 

7  25 

3  50 

33 

39.9 

9 

.87760 

9.93958 

8 

10 

36 

23 

57.1 

,  9.83699 

0.02432 

7  24 

For  hour  angles  between  12**  and  24**,  add  12^  to  the  preceding  argument.    N  has  the  sign  of  the  cosine  of  the  hour 
angle ;  tan  n  that  of  the  sine. 
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OBSERVATIONS  OF  DOUBLE  STARS. 


h. 
4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


m. 
36 

37 
38 

39 
40 

41 
42 

43 
44 

45 
46 

47 
48 

49 
50 

51 
52 
53 
54 
55 
56 
57 
58 

59 
o 

I 

2 

3 

4 

5 
6 

7 

8 

9 
10 

II 

12 

13 
14 

15 
16 

17 

18 


N 


23  57.1 
42.6 

28.0 

23  13.3 

22  58. s 

43.6 

28.7 


22 
21 


'9 

18 


14 
13 


cos  n 


13.7 
58.6 

43.5 
28.2 

21  12.9 

20  57.6 

42.1 

26.6 

20  II.O 

19  55.3 
39-5 


23.7 

7.8 

51.8 

35.8 

19.7 

18   3.5 

17  47.3 

30.9 

17  14.5 
16  58.1 

41.6 
25.0 
16  8.3 
15  51.6 
34.8 
18.0 

15   I.I 

14  44.1 

27.1 


10. o 

52.9 
35.7 
18.4 

13   i-i 
12  43-7 


9.83699 
9.83618 

9.83537 

9.83457 

9.09377 
9.83298 

9.83220 

9.83142 

9.83065 

9.82987 

9. 8291 I 

9.82836 

9.82761 

9.82687 

9.82613 

9.82540 

9.82468 

9.82396 

9.82325 

9.82255 

9.82186 

9.82117 

9.82049 

9.81982 

9.81915 

9.81850 

9.81785 

9.81721 

9.81658 

9.81596 

9.81534 

9.81474 
9.81414 

9-81355 
9.81297 

9.81240 

9.&1184 

9.81129 

9.81075 

9.81022 

9.80970 

9.80919 

9.80869 


tan  n 


0.02432 
0.02585 
0.02737 
0.02887 
0.03036 
0.03184 
0.03330 

0.03475 
0.03618 

0.03759 
0.03899 

0.04038 

0.04175 
0.04310 

0.04444 
0.04576 
0.04707 
0.04836 
0.04963 
0.05089 
0.05213 
0.05336 

0.05457 
0.05576 
0.05694 
0.05810 
0.05924 
0.06037 
0.06148 
0.06257 
0.06364 
0.06470 
0.06574 
0.06676 
0.06776 
0.06874 
0.06971 
0.07066 
0.07159 
0.07250 
0.07340 
0.07427 
0.07513 


h.  m. 
24 

23 
22 

21 

20 

19 

18 

17 
16 

15 
14 

13 
12 

II 

10 

9 

8 

7 
6 

5 

4 

3 
2 

I 

o 

59 
58 
57 
56 
55 
54 

53 
52 

51 
50 

49 
48 

47 
46 
45 
44 
43 
42 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 


h.  m. 

5 

5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


5 

5 

5 

5 
6 


18 

19 
20 

21 

22 

23 

24 

25 
26 

27 

28 

29 
30 

31 
32 
33 
34 
35 
36 


N 


5  37 


38 

39 
40 

41 
42 

43 

44 

45 
46 

47 

48 

49 
50 

51 
52 

53 
54 


5  55 


56 

57 
58 

59 
o 


12 
II 

II 


12  43.7 
26.3 
8.9 

51.3 
33.7 
16.1 

10  58.4 

40.7 
23.0 

5.1 
47.3 
29.4 
II. 4 


10 
9 


9 
8 

8 
7 


7 
6 

6 

5 

5 
4 


4 
3 

3 
2 

2 
I 

I 
O 


COS  n 


53.5 
35.4 
17.4 

59.3 

41.1 

23.0 

4.8 

46.5 
28.3 

lO.O 

51.6 

33.3 
14.9 
56.5 
38.1 

19.7 

1.2 
42.7 
24.2 

5.7 
47.2 
28.6 
10. 1 

51.5 
32.9 
14.4 

55.8 

37.2 
18.6 

0.0 


9.80869 
9.80820 
9.80772 
9.80724 
9.80678 
9.80633 
9.80590 

9.80547 

9.80505 
9.80464 

9.80425 
9.80387 
9.80349 

9.80313 
9.80278 
9.80244 
9.80212 
9.80180 
9.80150 
9.80120 
9.80092 
9.S0066 
9.80040 
9.80016 

9.79993 
9.79971 
9.79950 

9.79930 
9.79912 

9.79895 

9.79879 
9.79865 

9.79852 
9.79840 
9.79829 
9.79819 
9. 7981 I 

9.79804 
9.79798 
9.79794 
9.79791 
9.79789 
9.79788 


tan  n 


0.07513 
0.07597 
0.07679 

0.07759 

0.07837 

0.07913 

0.07987 

0.08060 

0.08131 

0.08199 

0.08265 

0.08330 

0.08393 

0.08454 

0.08512 

0.08568 

0.08623 

0.08676 

0.08727 

0.08776 

0.08822 

0.08867 

0.08909 

0.08950 

0.08988 

0.09025 

0.09060 

0.09092 

0.09122 

0.09150 

0.09176 

0.09200 

0.09222 

0.09242 

0.09260 

0.09276 

0.09289 

0.09301 

0.09311 

0.09318 

0.09323 

0.09326 

0.09327 


h.    m. 
6    42 


6 

41 

6 

40 

6 

39 

6 

38 

6 

37 

6 

36 

6 

35 

6 

34 

6 

33 

6 

32 

6 

31 

6 

30 

6 

29 

6 

28 

6 

27 

6 

26 

6 

25 

6 

24 

6 

23 

6 

22 

6 

21 

6 

ao 

6 

'9 

6 

18 

6 

17 

6 

16 

6 

15 

6 

14 

6 

13 

6 

12 

6 

II 

6 

10 

6 

9 

6 

8 

6 

7 

6 

6 

6 

5 

6 

4 

6 

3 

6 

2 

6 

I 

6 

0 

For  hour  angles  between  12^  and  24^,  add  12^  to  the  preceding  argument.    A^has  the  sign  of  the  cosine  of  the  hour 
angle  ;  tan  n  that  of  the  sine, 
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True  Z.  D. 

Logo 

A 

X 

True  Z.  D. 

Logo 

A 

X 

0 

0      I, 

.76143 

■    • 

•    • 

0 
77 

0   I 

.75005 

0.9975 

I. 0197 

10 

.76141 

•    • 

10 

. 74976 

.9974 

.0202 

20 

76135 

■    • 

20 

.74945 

.9973 

.0208 

30 

76122 

•    » 

30 

.74914 

.9972 

.0213 

35 

761 12 

•    • 

40 

. 74882 

.9971 

.0219 

40 

76099 

•    • 

50 

.74848 

.9970 

.0226 

45 

76080 

I. 0013 

78 

0 

.74813 

.9970 

.0234 

46 

.76075 

.0013 

10 

.74777 

.9969 

.0241 

47 

76070 

.0014 

20 

. 74740 

.9968 

.0249 

48 

76065 

.0015 

30 

74701 

.9967 

.0257 

49 

76059 

.0015 

40 

,74660 

•9967 

.0265 

50 

.76053 

.0016 

50 

74617 

.9966 

.0273 

51 

.76047 

< 

.0017 

79 

0 

.74573 

.9965 

.0281 

52 

,76040 

.0018 

10 

.74527 

.9964 

.0289 

53 

.76032 

.0019 

20 

.74478 

.9963 

.0296 

54 

,76024 

.0021 

30 

, 74428 

.9962 

.0304 

55 

76014 

.0024 

40 

.  74376 

.9961 

.0312 

56 

,76004 

.0026 

50 

.74321 

.9960 

.0320 

57 

. 75993 

.00^8 

80 

0 

.74?63 

.9958 

.0329 

58 

.75981 

.0030 

10 

.74203 

.9957 

.0337 

59 

.75967 

.0032 

20 

.74141 

.9955 

.0346 

60 

.75953 

» 

.0035 

30 

74075 

.9954 

.0354 

61 

.75937 

.0038 

40 

74005 

.9952 

.0363 

62 

.75919 

.0041 

50 

.73933 

.995« 

.0372 

63 

. 75899 

.0044 

81 

0 

.73857 

19949 

.0382 

64 

.75877 

.0048 

10 

.73777 

.9948 

.0393 

65 

.75852 

.0052 

20 

73^192 

.9946 

.0404 

66 

.75824 

.0058 

30 

.73605 

.9944 

.0416 

67 

.75793 

.0064 

40 

.73514 

.9942 

.0429 

68 

.75757 

.0071 

50 

.73417 

.9940 

.0444 

69 

.75717 

.0079 

82 

0 

73314 

.9938 

.0459 

70 

. 75670 

.0088 

to 

.73207 

.9936 

.0476 

71 

.75615 

.0099 

20 

73095 

.9934 

.0493 

72 

.75552 

.0110 

30 

72974 

.9931 

.0512 

73 

.75478 

.0123 

40 

.72846 

.9929 

.0531 

74   , 

.75390 

.0140 

50 

.727x1 

.9926 

.0552 

75   0 

.75284 

.0155 

83 

0 

.72569 

.9924 

.0573 

10 

.75265 

.0158 

10 

.72418 

.9920 

.0594 

20 

.75245 

.0161 

20 

,72256 

.9917 

.0617 

30 

.75225 

.0164 

30 

,72083 

.99x3 

.0640 

40 

.75204 

.0167 

40 

.71902 

.9909 

.0664 

50 

.75182 

.0x70 

50 

,71708 

.9905 

.0688 

76   0 

.75159 

.0173 

84 

0 

71499 

.9901 

.0715 

10 

.75136 

.0177 

10 

,71276 

.9897 

.0742 

20 

.75112 

.0180 

20 

.71037 

.9893 

.0771 

30 

.75087 

.0184 

30 

. 70782 

.9888 

.0802 

40 

.75060 

.0188 

40 

.70509 

.9882 

.0834 

50 

. 75033 

.0192 

50 

.70216 

.9876 

.0868 

77   0   I 

.75005 

0.9975 

1.0197 

• 

85 

0   I 

.6<y902 

0.9870 

1.0903 

k=za 

pKyX 

• 

Tl 

le  ai 

rgu 

m 

ent  is  the 

true  zenith  di 

stance. 

INDEX  OF  STARS. 


Name  of  star. 


2.3063 
2.2      . 


O.  2.  2 


2.13 


2.  19 
2.23 


2.24 


A  Cassiopex 
2.44   .     . 


2.51 


78wCassiopex 
9  Cassiopex  . 
65  Piscium    . 
36  Androtnedx 
2. 80   .     .     . 


2.  86    .     . 
201  Piscium 


2.  113.  . 
Anonyma 

2.  118.  . 

2.  122.  . 

2.  133  . 

2.  138  .  . 

2.155.  . 

2.158.  . 

2.170.  . 


2.  183  .  .  . 
2.  186 .  .  . 
2.  191  .  .  . 
2.  202  .  .  . 
y  Andromcdx 
2.  208  .  .  . 
i  Trianguli  . 
2.  228  .  .  . 
Lalande  4219 
i  Cassiopex  . 
2.  295  .  .  . 
2.  296 .  .  . 
107  Arietis  . 
y  Ceti  .  .  . 
Lalandc  5133 
2.  305  ..  . 
2. 311.     .     . 


Page. 


43 

43 

43 

44 

44 

44 

44 

44 

45 

45 

45 

45 

45 
46 

46 
46 
46 

47 
47 
47 
47 
47.48 
48 

48 

49 
'5.26 


49 

49 
16,26 

49 
50 
50 
50 
51 
51 
51 
51 
52 
52 
52 
52 
52 
32,33 


Name  of  star. 


2.314 
2.312 


2.  326 


r  Arietis   . 

2.  355  .  . 
2.  360 .  . 
12  Eridani 
2.  367  .     . 


2.  380 
2,381 


2.389 


2.  408 
2.  400 


2.412 


2.  422  .  . 
Weisse  564 
2.  460 .     . 


O.  2.  531  .  . 
Lalande  7655 
2. 494 .     .     . 


2.  511.  . 
O.  2.  78  . 
40  Eridani 
Weisse  258 

2.536.  . 
O.  2.  82     . 

2.  535  .  . 
O.  2.  85     . 

Aldebaran 
2.  567  .  . 
2.  566  .      . 


2.573 


2.  577  .  .  . 
2.  589  ..  . 
Lalandc  9065 
Lalandc  9181 
0.  2.  91     .      . 


2.  622  . 
0.  2,  92 
G.  A.  I 
0.  2.  95 
0.  2.  98 
2.  634  . 


Page. 


■  53 
53 
53 
53 
54 
54 
54 
54 
54 
55 
55 
55 
55 
55 
56 
56 
56 
56 
56 
57 
57 
57 
57.58 
58 
58 
58 
58 
59 
59 
59 
59 

59 
60 

60 

60 

60 

60 

61 

61 

61 

61 

61 

61 


Name  of  star. 


Anonyma 
r  Orionis 
2.  676  . 

>'.  677  . 
Z.  694  . 

7  Orionis 

Oeltzen  Arg.  S.  3957 

118  Tauri 

fi  Leporis 

2.  735  . 
A  Orionis 

2.  742  . 
2.  748  . 
C  Orionis 

2.  787  . 
G.  A.  2 
41  Aurigx 
2.  853  . 
Lalande  1191 
2.  881  . 
2.  919  . 
G.  A.  3 
2.  932  . 

S.  945  • 
2.  950 . 

2.  955  . 

2.  948  . 

56  Aurigx 

Comp.  Sirius 

0.  2.  159  .      . 

38  Geminorum 

Lalande  13404 

0. 2.  165 

2.  1037 

1. 1066 

2.  1093 

0.  2.  175 

Castor 

Procyon 

2.  1 126 

0.  2.  179 

2.  1138 

2.  1 136 


Page. 

62 
62 
62 

63 
63 
63 
63 

63 
64 
64 

64 
64 
34.41 
65 
65 
65 
65 
65 
66 
66 
130 
66 
66 
67 
67 

67 
67.68 
16,  26 
68, 127 
68 
68 
68 
69 
69 
69 

69 

69 
70 

70 

70 

70 

130 

71 
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INDEX  Of  STARS. 


Hi 


Name  of  star. 


X.  1 146 
p  Argus 
Z.  1 169 
Z.  1187 
C  Cancri 
^«  Cancri 
v'  Cancri 
2.  1245 
2.  1263 
2.  1270 
e  Hydrae 
0.  £.  196 
2.  1300 
2.  1306 
0.  2.  197 
2.  1321 
Lalande  1823 
2.  1329 
2.  1331 

2.  1338 
Bumham  105 

0.  2.  200 

0.  2.  201 

2.  1348 

i".  1355 
(J  Leonis 

2.  1350 

7  Leonis 

0.  2.  205 

2.  1377 
2.  1389 
2.  13S6 

8  Sextantis 

1.  1400 
A  Leonis 
Comp.  a  Leonis 
0.2.215 
39  Leon 
X  Leoni 
2.1 

2.  r 
2. 
2.  1 
2. 

1.  I 
2.1 
0.2 
0.2, 

2.  I 
2.  I 


IS 

s 


426 

428 

1429 

439 
1450 

457 
466 

228 

229 

482 
487 
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130 

71 
16,26 
I 


72. 
72. 


I 

3q 

31 
I 

2 

I 

2 

2 

3 
3 
3 
17. 26 

3 
3 
4 
4 

4 

4 

4 

5 

5 

5 
17.26 

17.26 

5 
5 

6 
6 
6 
6 
6 

7 
7 
7 

7 

8 

8 
8 
8 

9 

9 
I 

9 
9 
131 
79.  »3I 


I 


Name  of  star. 


ns 


S. 


5'.  M95 
2.  1500 
2.  1504 

2. 1517 

2.  1516 

^  Ursas  Majoris 

I  Leonis  . 

2.  1540 

57  Ursac  Maj 

0.  r.  235  . 

2.  1555      . 
Lalande  22020 
0.2.237  . 
Oeltzen  Arg. 

2.  1594  . 
2.  1603  . 
2.  1604  . 
2.  1606  . 
2.  1636  . 
0.  2.  249  . 
Lalande  2327 
2.  1647  . 
2.  1658 
y  Virginis 

^  521  .      . 
2.  1685      . 
2.  1687      . 
46  Virginis 
42  Comae  Ber 
C  Ursae  Majori 
0.  2.  266  . 

2.  1757 
2.  1768 
B.  A.  C.  4559 

>'.  1777 

86  Virginis 

2.  1 781 

0.  2.  270 

2.  1785 
2.  178S 
2.  1813 
0.  2.  278 
2.  1820 
2. 1819 
2.  1825 
I  Bootis 
2.  1830 
2.  1831 
2.  1834 
2.  1837 


1 1 836 
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18,26 
80 
80 
80 
80 
81 
81 

131 
81 
81 
81 
82 
82 
82 
82 
18,26 

132 
82 

132 

83 

83 

83 

84 

84 

84 
18,26 

84 

85 

85 

85 
86 

86 

86 

86 

86 

87 

87 

87 

87 

87 
88 

88 

88 

88 

88 

18,26 

89 

89 
89 
89 


Name  of  star. 


2.  1863  .... 

2.  1864  .... 

C  Bootis  .... 

2.  1867  .... 

e  Bootis  .... 

2.  1883  .... 

A  5489  .... 
f  Bootis  .... 
O.  2. 288  .  .  .  . 
P.  212  .... 
2  Serpentis  . 
44  Bootis  .  .  . 
2.  1910  .... 
Lalande  27579  .  . 
B.  A.  C.  5020  .  . 
2.  3091  .... 
Oeltzen  Arg.  S.  14417 
O.  2.  295  .  .  .  . 
2.  1925  .... 
2.  1930  .... 
2.  1932     .... 

2.  X934  .... 
6  Serpentis  .  .  . 
ff  Coronas  Borealis  . 
fi  Bootis  .... 
2.  1944  .... 
0.  2.  296  .  .  .  . 
S  Serpentis  .  . 
2.  1957  .... 
O.  2.  298  .  .  .  . 
C  Coronae  Borealis  . 
y  Coronae  Borealis  . 
r  Coronae  Borealis  . 
O,  2. 303  .  .  .  . 
51  Librx  .... 
^  Scorpii  .... 
^  Scorpii .... 
2. 2034  .... 
V  Scorpii  .... 
49  Serpentis  . 
2. 2022  .... 
(T  Coronae  Borealis  . 
Antares  .... 
2.  2052  .... 
A  Ophiuchi  . 
C  Herculis     .     .     . 

2. 2106  .... 

2. 2107  .... 
2. 2114  .... 
2.  2120     .... 
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89 
90 
90 

90 
90 
91 
91 
9» 
91 
92 
92 
92 
92 
92 
93 
93 
93 
93 
93 
93 
94 
94 
94 
94 

94,95 
95 
95 

95.96 
96 
96 
96 
96 

97 

97 
132 

97 
98. 132 
19,26 

98 
98 

98 
98,99 

99 

99 

99 
100 

100 

100 

lOT 
lOT 


144 


INDEX  OF  STARS. 


Name  of  star. 


fi  Draconis 
36  Ophiuchi 
2. 2140     . 
2.  3127      . 
2. 2149      . 

V  Serpentis 

2.  2153      . 

2. 2160  . 

2. 2161  . 
2.  2163 
2.2173  . 

V  Draconis 
2.  2199  . 
2. 2203  . 
2,  2204 

2. 2214  . 
2.  2215  . 
fi  Herculis 
2. 2234  . 
O.  2.  338  . 


Page. 


A.  C.9 

2.  2244 

2.  2245      

T  Ophiuchi 

2.  2267 

70  Ophiuchi 

70  Ophiuchi 

72  Ophiuchi 

2. 2281 

2.  2287 

2.2288 

2.  2289      

2. 2326 

2.2315 

2.  2316 *. 

2.  2323 

9  Draconis 

O.  2,  358 


t  Lyrse 
I  Z.  2391      . 
2. 2396      . 
Anonyma 
Anonyma 
O.  2.  363  . 
G.  A.  5      . 


1.  2402 

2.  2404 
^  Lyrae 


lOI 
lOI 

132 
102 

133 

133 
102 

102 

102 

102 

103 

19,26 

103 

103 

133 
103 

104 

104 

133 
104 

105 

133 

133 
105 
105 

I05.J33 
106 

106 

106,134 

134 

134 
106 

19,26 

107 

134 
107 

20,  26 
107 
107 

134 
108 

108 

108 

20,26 

108 

loS 

109 

20,  26 


Name  of  star. 


Ring  (lebula 
Z.  2417 
2.  2438 

2.  2434 
2.  2437 

1.  2441 
2. 2452 

C  Aquils 

i .  2447 
22454 

2.  2455 
2.  2481 
2.  24S6 
O.  2.  368 
2.  2496 
2.  2509 

5^.  2525 
2.  2544 

2.  2553 
2.  2556 

2.  2571 
O.  2.  380 

2.  2576 
rf  Cygni 
O.  2.  387 
e  Draconis 
/?  AquilsR 
2.  2601 
2.  2607 
r.  2612 
2.  2613 
2.  2658 
a*  Capricorni 
K  Cephei 
O.  2.  406 
2.  2673 
2.  2690 
^^  2696 
2.  2703 
O.  2.  533 
2.  2708 
2.  2725 
y  Delphi 
O.  2.413 
2.  2729 
O.  2.  418 
O.  2.  423 
2.  2737 


iin 
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2r 


II 


21 


128,129 

34 
09 

09 
09 

09 
26 

10 

34 
10 

10 

10 

10 

II 

17 
II 
II 
,112 
12 
12 
26 
12 
12 

13 

13 
26 

13 

35 

'3 

35 

35 

14 

14 
26 

14 

14 

."5 

15 

32 

15 

15 
16 

16 

16 

16 

17 
17 
17 


21 


22 


114 

30 


Name  of  star. 


2.  2741 
2. 2744      . 
2. 2746      . 
Anonyma 
61  Cygni  . 
Z.  2760      . 
Anonyma 
2.  2777      . 
T  Cygni    . 
2. 2796      . 
2.  2801 
2.  2799      . 
/?  Cephei  . 
2. 2804      . 
Anonyma 
fi  Cygni    . 
2.  2847 
2.  2872 
2.  2881      . 
2. 2893      . 
30  Pegasi 
2. 2895      . 
34  Pegasi 
C  Aquarii 
2.  2920     . 
2.  2924 
2. 2923      . 
Lalande  44276 
0.  2.  477  . 
Bradley  301 
0.  2.  481   . 
0.  2.  536  . 
0.  2.  483  . 
2. 2978      . 
O.  2.  489  . 
2.  2989      . 
2.  3001 
2.  3006 
2.  3008      . 
0,  2.  500  . 
0.  2.  513   . 
2,  3051      . 
Anonyma 

0.  2:547  . 

2,  3060 
2.  3061 
2.  3062 


Page. 


"7 
118 

118 

118 

118 

118 

119 

119 

119 

22,26 

22,26 

119 

23,26 

120 

120 

120 

120 

120,121 
121 

23,26 
121 
121 
122 
122 
122 

23,26 

24,26 
122 
123 
123 

24.  26 
123 
123 
123 

24.26 

124 
124 
124 
124 
124 
125 
25,26 
125 
125 
125 
125 
126 
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